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[IPEOUCJIOBHE

PassuTHe MPOKATHOrG TPOHIBOACTRA 34 HocnenHee AecATHIeTHe OC-
HOBBLIBAETCS HA MCMOJb30OBAHHH COBPEMEHHBIX JOCTHIKEHHA HAYKH H TeX-
HAKH, UTO TI03BOJAET OPraHH3OBaTh ero C MUHAMAJBHBIM HCIO/630BaHU-
eM. paGouefl CHJBL TYTeM ABTOMATHWUEOKOTO YHDABJCHHS anperaraM,
SKOHAYATAUHH HEMPEPHIBHBIX CTAHOB C MaKCHMaJbHO BO3MOKHBIMH CKO-
poctsMH MPOKATKH, moNEON MeXAHU3ANHE BCEX TPYIOBLIX MPOUECCOB H
ABTOMATHUECKOTO KOHTPOJAS BCEX TEXHOMOTHHOCKHX onepauuis. Bce 310
IPUBOLMT K 3HAUHTENLHOMY DOCTY NPOKATHOTO MPOM3BOACTBA.

VYeaosus Tpyaa Patoudx BeIyIUAX npodeconii H MacTepos B COPTO-
[POKATHLIX lleXaxX Pe3Ko H3MEHMJIHCE. Pa6oueMy M MacTepy NPUXOLATCA
HMEeTh IeN0 C HOBEHIIHM TEXHOJOrHuecKnM oGopyzoBanuem. IloHATHO
NOBTOMY, 4TO HyXHA JHTEPaTypa, B KOTOpOf 6blu Gbl KPaTKO H3JNOXKE-
Hbl BCe HEOGXOAUMBIE CBEAEHUS.

B 3TOM CIpaBOYHHKEe DPAcCMaTPHBAIOTCHA JHUIL Te BOMpPOCH, XOTOpHIE
HenoCPeACTBEHHO KacalTCd TeXHOJOTHH NpOKATHONG MPOU3BOACTBA, HCK-
JI0uas HarpeB CTa/M ¥ CNJIag0B NEpeR npokarkoit Takad opraHasauus
MaTepHaNa NOJDKHE, IO HalleMy MHEHHIO, TOMOub YUTATEN0 AOCTATOUHD
6LICTPO HANTH OTBET Ha moGoft KOHKPETHEIH BOMpOC, /BO3HMKIIHE B MPO-

gecce paGoTHL.



OBLME CBEAEHNS MO OBPABOTKE METAJITA
O ABJIEHUEM

CBOMCTBA METannoB M CrnasoB

PacoMaTpHBAIOTCA JHMILL Te CBOMCTBA METAMIOB H CIJIABOB, KOTODHE
MPUXOAUTICS YUMTHIBATH HEMOCPEACTBEHHO NpPH 06paGoTKe METa/lIOB 1aB-
aerdeM, Pasmuuaior crefyioulHe ¢BOHCTBa METaJIOB H CIJAaBOB:  (u3H-
gyeckue (ta6n. 1), mexamudeckde (Tabsi. 2) W xAMudecxue, KpaMe TOTO,
TEXHOJIOTHUECKMe CBOMCTBA, MMeIOlHe 3HAYeHHe MPOH3BOACTBEHHOH Xa-
pPaKTePUCTHKH MaTepHasna.

dusuneckue caolicrsa

Ynenruslit Bec (y) — Bec | cm® BeurecTBa B rpammax.

YaenbHEI Bec CTaju 3aBHCUT OT ee XHMHYECKoro cocrasa. Kpome
TCTO, YASJBHBIE Bec MEHsIeTcs B 3aBHCHMOCTH OT CnocoGa TepMHuecKoil
o6paboTky crand (3akanaxH, Haxnemna).

Tenaonposodnocrs (A) — CNOCGGHOCTb T€Aa MPOBORUTH TEMJIO, H3ME-
PYEeTCsl KOJNMYECTBOM Tell1a, NPOXOAAUIAM N0 METaJNIHYECKOMY CTepKhuIo
aaueofl 11 cm, ceuenneM 1 cm? 3a 1 cek. mpu pasHocts Temneparyp B 1° C.

Kosppguyuenr aunednozo pacuiupenus (o) — OTHOIIEHHE JHHEAHOTO
pasMepa TOJIOCH NpH yBeauueHuu pemnepatypbt ee Ha 1° C K HexogHOMY
suHentHoMy pasmepy. [lpm pacuerax xamubposox xoadoduumedr JnHCil-
HOrO PaclIMpeHHA NpUHHMaercs paBumM 12-10-6, [dasa onpexmenenuns
JHHEHHBIX Da3MePOB TeoMeTpHYecKUX (Hryp NDH DasjMYHbLIX TeMiepa-
TYpax CleAyer MoJb30BaThCsi HopMyJof

— 2L L | 0,000012,

rae fy, by, Iy — COOTBETCTBEHHO TOMILMHA, LUMPHHA M JNJHHA TEAa NIPB
KOMHATHO# Temneparype; fy, b;, [; — TOMLMHA, WHPHHA W AJAUHA Teaa
npu Temmneparype £ C

Jlas pasnnyHBIX TeMuepaTyp 3TO OTHOIIEHHE COCTABJAET PAa3JHUAYIO
BEJHYHHY!

tec
800 1,0
900 1.0
1000 1.0
1,0
1,0

-+

1100
1200



Mexanuueckue caoiicrea

Mexannueckue cpofictda MeTamia XapakTepH3yIoTes mnymw&@n“
BENTHYHHAMH, W
ITpedea ynpyzoctu a ,— nanpsxenue, TPH KOTOPOM BrepBhie IOSEF:-
H0TCA OCTatTo4Hble Ae(OPMALMU ONPeeTeHHON BeJHYHHBI, b A
pedes npounocru op — HanpsKeHHe, COOTBETCTBYIOLlee HaHGOMbiRH |
Harpyake, Moce KOTOPO# Hawumaercs paspywenmne oGpasua

Taepdocre — cnocobuocts meTamna CONPOTHBJATLCA [POHAKHOBEHHIO,

B hero Ipyroro Tena CyLecTBYeT HECKOMBKO METOL0B OTIpeneseHRs
TBEPAOCTH.

ITo merony Bpruens B ucnmTyemsiii merasm NOJ NeHcTBHEeM Hargys-
ki (P) BHaBIMBAaeTCA CTANBHON 3aKaJEHHHA wapux. Teepmocts no Bpu-
HEJIO ONpPe/eNsIeTCst OTHOUIEHHEM HATPY3KH K MJOLLA[H TIOJIYYEHHOr OT~'
nevatka (xe/mm?). Bemuunny warpysxd u AHAMETD UIapHKa H3MEHADT n
SaBHCHMOCTH OT TOJIUMHH 0Gpasua Crioco6 Bpunens ODAMEHAY XAS
METa/JI0B ¢ TBeDIOCTBIO Mo 450 xafmm® (mmamernp wapuka 10 s, Ha-
rpyska 3000 ke). Ilpu Goasweh TBEPAOCTH IApHK AedopMHUpyeTcs

Cnoco6 Poksesnna Gosee YX0BeH, TaK Kax NOSBOJSET HONEITHIBATS Me-
T4 Joboit TBepaoctu. B HCTIEITYEMBbIl MeTa/l1 B 34BHCHMOCTH OT €ro
TBEPAOCTH BJAB/MBAETCH CTANBHON 3aKaJeHHbBIN IIapHK HJIH aJIMasHIf
KOHyC DTOT cNOCO6 MO3BOJAET H3MEpSTH TBEPAOCTL B npefenax 140-—~
700 re/mm2,

Ydapnoid merod saxmouaercs B TOM, UTO Ha HOBEPXHOCTH MC-
NLITYEMOTO MeTaslla MajaerT C ONpefesfeHHON BHCOTHI CTadbHON Goex
€ anMasHbiM HaxoneuHukoM Ilo BEHICOTe oTckakuBamus Golka CYAAT O
TBepRocTH MatepHana, Taxoi mpuGop wasmisaercs ckiepockonom Ulopa,
B copronporaTHex mexax pas ONIPENENEHHsT TBEPAOCTH NMPOKATHHIX YYy-
TYHHEIX BalIKOB HanGoJIpilee pacnpocTpaHeHHe TMONYYHJ HEPEHOCHHH NpH-
6op Moabay, paboraiomui mo NPHHUHTY BIABJAHBAHHA LIAPHKA MOCIe
y,ua’;;a MOJIOTKOM Mo GOAKY.

dapuasn emaxocTs — paGorta (kem), saTpauenuan wua paspymene
npH usrube o6pasua, OTHeCeHHas K NONEepeyHOMY CeYeHHI0 06pasnua,
CyWHOCTD MONBTAHNS 3aKIOYAETCH B crepyomeM. Cranaaptisii o6pa-

Sell YKJaAHBAT MeXIy ONOPaMH H NONBEpraioT YAapy cBoGonHo ng-
LAomaM MasTHAKOM.

Xumuueckue cgoicraa

OcHoBHOe XHMMueCKOe CBORCTBO CTamd —
JATBCA, T €. COBNMHAITBCH C KHCTOPOAOM
CONPOTHBAATLCA PAa3PYUIEHHIO,

Paspymenne nomepxuocru
3bIBaeTCs Kopposued.

K xumuuecknm cBoficTBam OTHOCHTCSE TaKXKe CHOCOGHOCTL CTaJH 06«
PA30BLIBATL OKAJLHHY npH Harpese B OKHCJINTENBHOH arMociepe,

Conporunienne cranm xopposuu u OKaJUHOOGP A30BAHHIO ONpPENeT-

€1Cq H3MeHeHUeM Beca oépasnon 3a eJHHHLY BpeMeHw, OTHECEHHbIM K
€IHHHUE TOBEPXHOCTH.

8

CHOCOGHOCTE MeTaJ1a OKHe-
BO31yXa, BJard W T. I, WiH

TOA JIeACTBHEM OKpyXaomell cpes ma-
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TABJAHIA 2

T -
Mapxka 'ry::‘ ’;‘ecp:u_ Tpenen Yaaune- g},’,’}ggﬁf{? Vaapuas TBWCT&
cTanu Ta;*ém n‘,’:’eﬂﬁg u Hue, % m:{r:ﬂce%e 37{327?;35 b
20 43,9 32,9 71,4 | 24,6 )
15 100 46.9 22,2 642 | 954* iﬁ
200 495 21’5 60.5 | 18.5* 196
1100 2.4 57.5 99.8 8.0 7
20 122,0 13,3 56,7 | 14,69
I8HBA | 200 115,8 12,7 54.5 | 13.08 %
1000 4.9 515 827 | 16.48 19
20 63,7 21,5 37,7
y7 s ’ y 1’84 —
1000 3,1 59,1 97,5 | 15,73* | b
12 600 | 240 | 40,6 | 1,25 |
Vi2A 600 13.5 474 77.5 4,08 ??
1000 2.4 37.8 60.8 | 14,56 13
P18 20 69,2 0,59 2,83 ] 0,6 -
(o6pasurt | 800 242 34,7 43.8 1’0? —
¥ cant- | 1000 11,4 14.8 14,3 1,17 —_
Ka) 1200 292 | 20,4 325 4,74 -
20 53,8, | 30,6 66,0 | 12,55
1X13 600 16.5 40.6 79.6 | 23.57* l‘;}{
1000 3.7 68.0 66.0 | 14.66* 23
2 54,1 28,1 70,6 0,97 | 1
X28 100 50.4 24,2 66.0 1,87 lgg’g
1000 11| 1477 99.5 | 15.38% | 12,45
20 56,7 29,6 7.1 0 —
1X25105 | 200 73.8 60,2 24.5 211@% —
1000 2.05| 99.3 | 247.0 | 14,97* —
2 64,5 65,6 78,0 | 34,93
1XI8H9 | 200 54.7 42,0 75.7 | 25.43 1}3?5
1000 3.9 56.1 60,4 | 19.01* | 29.9
700 34,0 34,8 44,0 -
X23H18 | 900 10,8 56,4 63,1 1233 —
1000 4.07 | 451 71,9 | 12,45
20 74,0 32,6 56,7 | 1 =
X15H60 | 900 8,621 381 49.3 g’gg —
1150 2:94 | 48.0 48.0 3.20 —
20 66,7 5.4 61,0 7.5% -
X20H80 | 700 a5 | 100 | 09 | we | =
1000 732 | 70.0 62.5 | 23.17 —

;'I (gdlfasuu pPASPYUIANHCE,
MeuaHH e, Mexauuueckne cpolicTsa
SToR o mam ML DA eck crasedl yKasaHHRIX Mapox HpHBO.
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. Texnonoeuveckue caolicTea
(npoussodcreennad XapaxTepucTuKa marepuaa)

I sacTuynocTs — CocoBGHOCTD MeTajlaa 1ol JeHCTBHEM  BHEUIHHX
a1 nedopMHpOBATECS Ges paspyluends u KaBaTh ocrarouHyio Acdopma-
uo (COXpassioUlyioca Noc/e MpexpallieHus JeHCTBHS BHEUIHMX CHJ).
ACTHMHOCTS CTaAd (0) MOMET XapakTepHsoBaTbCA BEJHUHHOM OTHO-
CHTEJILHOTO YIJMHEHHs, ONpejedeMoro, Kaxk ornomense (%) mpupa-
feHus JJMHBL ob6pasua K ero TepBOHaYANbHON AJMHE

A
3,% ='—zL 100

KoexocTs — criocoGHOCT, MeTawia Ge3 paspylleHda MOABEPraThed
vEpafoTke napiehneM (KOBKa, NPOKATKA, MPECCOBAHHE H ap ). Koskocts
MeTalyla 3aBHOAT OT ero INIACTHYHOCTH
o HanococrolixocTs — Cnoco6HOCTb  MeTasna COMPOTHBJATLCA HMCTHPA-
11O, PA3PYLIEHHIO OBEPXHOCTH HAH H3MEHEHHIO PasMepoB nop Aeficrsu-
eM TPERHA

O6pabarbi6aemocTe — CIOCOGHOCTD
JMYHBIMHE PEKYIIAMH WHCTPYMEHTAMH

TeXHOJMOTHYECKHe npOOCH ONPEAeITioT CIOCOGHOCTE Me-
Tanna ofpaGaTHIBATHCA AABJCHHEM NPH TeMneparypax NpoKarkd nos-
BOJIMIOT BCKPHBATh He(eKTH MeTan1a B npou3BOLCTBEHHHIX YCJHOBUSX
npou3BOAAT NPOGH Ha 3aruf M OCAIKY

Ilpo6a Ha saru6 omnpenenser cniocoGHOCT METadsa TMpHHAMATL 3a-
AaHHEE 1o (OpPMe M pasMepaM HarHG B 3aBucumocTH OT COCTasa,
COCTOSIHHSL ¥ DA3MEpOB HCIEITYyeMoro ofpasia M3ru6 NPOH3BOLUTCA HA
pasmuunmit yron Henmerraurbii ofpaseq cunTaercd TJACTHYHBIM, eCJH
B MecTe WarnGa OTCYTCTBYIOT TPEIHHEl, HAAPHIBBL MJIH PacC/OenH:d HUc-
nETaEEe Ha OCAAKY B TOPAUEM HJH XOJOZHOM COCTOSIHME NDHMEHAIOT
AN BCKPHITHA BHYTPEHHHX AedexToB wmeraina H omnpeneJeHns CIo-
cobmocTH €ro K (ebOopMHpOBaHHIO 6e3 paspylleHu:d BricoTa obpasua
1M HCAMITaHMM HA OCajaky AOJMXHA OblTh B ABA pasa GoJbllie CTOPO-

Hy Wi gHamerpa ero cewenns (H = 2d)

Merajsia o6pabaThiBaTbhCA Pas-

Knaccudurauus cranei

Tlo XEMHUECKOMY COCTAaBY CTAJH [MEAATCA Ha YIJepOIuCThe H JeTd:
POBAHHKLE,

VIJIepOAKCTHE CTaJIM NO CONEPIKAHMIO YIMIEpOna NEMATCA HA HHIKO-
yInepofucTHe C cojepxanneM He Gojee 0,3% C, cpeaueyraepofuCTHE
0,3—0,65% C u Bricokoyraepopuctsie 0,65—1,6% C

JlernpoBanHbe CTaqM AGIATCH HA HHBKOJErHPOBaHHHIE C CyMMap:
HBIM COJEPXKAHUEM JETHDPYIOIUX 3JEMEHTOB IO 4%, cpeZHeJerHpoBaH+
Hbie o 4—5 10 8—I10% ¥ BHICOKONETrHPOBaHHHEIE OT 810 no 50%

BrICOKONErHPOBAHKEIE CIJIaBbl cojepxat Gojee 50% JIerupyrommnx
3/1eMesTOB

Tlo Ha3HAYeHMIO BCe CTAJM MOXKHO (Pas3fe/MTh HAa KOHCTDYRIMHOHHEIC,
HHC’I}?’}’M&H’I‘aJIbele { CTAJH ¢ OCOSHIMH IDHIMUECKMMH CBOMCTBaMH (cme-
rUaTbhbHEIE €TaJIH)

Cpemu craiefi ¢ 0co6bIMH HAMUECKHMH CBOHCTBAMHM SHAUHTENLHOE
DACIpPOCTPAHEHHE MMEIOT OKAJIMHOCTOHKHE CTaJH, TEIOyCTORYHBHe CTa-
JH H GTIABbHl C BHICOKMM OMHYECKHM COTPOTHBJIRHHEM.
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OxanunocTofikue (KaDPOCTOMKUE) CTA/NM MMEIOT BHCOKYIO CTOMKOCTH
NPOTHUB OKHCJEHUS B BOJAE, B Mmapax pas/jA4YHLIX BeleCTB, B KHCJOTHBIX
pacTBOopax H Ap.

TefitoycTofiyuBele (XKapONPOUHBIE) CTaJH 061aLaI0T 3HAUYHTETBHON
IPCYHOCTHRIO X OKaJIMHOCTOMKOCThIO TPH BBLICOKHX TeMIepaTypax.

Obo3nauenue mapok crasetl

TTpunsras B CoBerckom Corose cucrema 0G03HaueHMss MapoK crajed
CBA3aHAa C MX XMMHYECKMM COCTABOM H (DH3HUYECKHMH CBOHCTBAMH.
Yenepoducroie crasu. Mapra cradeil OGHIKHOBEHHOTO KauyeCTBa, Q-
CTaBJIAEMBIX NI0 MeXaHHYeCKHM cBoHcrsaM \(rpynma A, TOCT 380—60),
o6osrayatorcst: Cr. 0, Cr. 1, Cr. 2, Ct. 3, Cr. 4, Cr. 5, Cr 6, Cr. 7. Lnp-
pE OG03HAYAlT CONEPKAHME 'YyIJIePOfa B COTHIX AOJSX MPOILCHTA.
Mapku cranefi 06HIKHOBEHHOIO KayecTBa, MOCTAB/SEMBIX N0 XHMHYe-
ckoMy cocrasy i(rpynna B no TOCT 380—60), o6onauawTcd: sMapre-
HOBcKasa crandp — MCr. 0, MCr, 1, MCr.2, MCrt.3, MCr1.4, MCr.5,
.If\)(hc(:lr.ﬁﬁ, MCrt. 7; GeccemepoBakas cranap — BCr. 0, BCr 4, BCr. 5
T.

Mapki KOHCTPYKUHOHHBIX KayecTBeHHBIX crajteli (mo I'OCT 1050—
60) o6osmauatorcs: 0Bxkm, 08kn, 08, 10km, 10, 15kn, 15, 20kn, 20 u T. 4.
Mapku HHCTpyMeHTa/bHBIX KauecTsenHbix cranefi (mo TOCT 1435—
54) o6osnauarores: ¥7, ¥8 u 1. a. no V13 (6yksa ¥ — yraepoaucras;
undpel — cpefHee COAepKaHHE Yriaepoga, M3MepseMoe JEecAThIMH J0-
JISIMH TIPOLIEHTa).
Has 0603HAYEHMsT HHCTPYMEHTAJILHOH BHICOKOKAUECTBEHHOH CFaan
crnpaBa OT uMdpH cTaBuTcs Gyksa A (V10A, V8TA).
Jleeuposannusie crasu s MapKUPOBKHM JIETHPOBAHHEIX cTajdeli Je-
THPYIOUIMM 3JIeMEHTaM IPHCBOEHH! CJeAYIOLHe GYKBEHHBIE CGO3HAYEHHSE:
Amomuuntt — IO Monubaen — M

Bop — P Hukenn —H
Banaguii — @ Huobut —B
Boasdpam — B TuTan T
Ko6aner ~— K ®ocbop —TI
Kpemuu#t — C Xpom —X
Mapragen, — [ IIuproHult — 11
Meas — I

O6o3naueHnss Mapox JErHPOBAHHOH CTAJNH COCTABJAKT M3 G6YKB, CO-
OTBETCTBYIOIHX O603HAYEHUTM JIETHDYIOIIHX 3JeMeHToB.  [Ipu aToM,
€CNTM cofepXKaHue sjeMeHTa He npeBbtiaer 1Y%, To o6o3mavarminas ero
OykBa He cOmMpoBOXMAaeTcs cmpasa muppoir (XBT), ecau xe comepika-
HKe 3ieMeHTa Gosee 1%, To cmpaBa oT GykB craBuTcs uxdpa mpu-
MEPHOro er0 COMepPXKaHHA, U3MepseMoro B nporentax (XB5).

_ Hna o6o3naueHuss KOHCTPYKUMOHHLIX BEICOKOKAYECTBEHHEIX CTaJed
mocne GykB, 0603HAYAIOMIUX JIEFHADYIOUIHE SJASMEHTH], CTABUTCH IIDOIHC-
Has Gyksa A (KauectBeHHas cTanb — 12X2H4, BHICOKOKaueCTBEHHas!
c1aas — 12X2H44),

Hexomophie rpynnbl crnemmadbHHIX — JETHPOBAHHBIX  CTalefl  HMeEOT
ofi03HaueHNs], XapaKTEePU3YIOIUlHe MX HasHAYeHHe:

A — avroMaTHEE cTamd; P — Gulcrpopexyuine cranau, I — tmapuko-
TMOAIUHNHUKOBEIE CTalH; 3 -— 37eKTPOTeXHHUeCKHe cTanu; E — cranu
JIISE TOCTOSTHHBIX MAaTHHUTOB.

3a sTuMu GyKBaMmu CIERYIOT GYKBLI H UHQPHl, XapPaKTepH3YOLIHe XH-
MHUYECKHH COCTaB WJIH (H3HUeCKME CBOHWCTBA CTAJM.

DKCrepHMenTallbHble OCBauBaeMble cTaqu 0603nauanTcs GykBamu DU
u I, 32 KOTOpLIMH C/IeAyeT NMOPSIAKOBhIH HOMEp CTaJIH.

M

OcHoBHble BuAbl 06paboTkM Merannos pasneHMeM

JLas nOJIyYeHHs M3 METAJM0B M CINIABOB M3JEUll PasnuuHoi (popMel
'HPUMEHSIOTCS Pa3fMuHble CHOCOGHl MPGM3BOACTBA, OCHOBHBIMM M3 KOTO-
PHIX SBJISIOTCS: KOBKA, WITAMNOBKA, NPOKATKA. .

Koska (puc. 1) — nedopManus meranna GofiKamu MOJIOTa; HHKHHIL
6oex OOLIUHO HEMOABHMIKEH, a BepXHMH COBepliaeT BO3BPATHO-NOCTYNA-
TeJpHEE ABHMEHHA (BHH3 W BBepX). OCHOBHHIMY oOmepauxsMu cBOGOA-
HCil KOBKM SIBJASIIOTCH: 0CafKa, BITSXKKA, MPOLIMBKA, THOKa, 3aKpyyHBa:
HHe, pyOKa, KysHeunas CBapKa, 1PaBKa M OTHAEJOUHBIE ONepalHH.

D8pabamsilaemsri
MEMann
— -
ddpadams
fmﬂfaﬂ' Baemsii -
M.
memans wmamnasl
Puc. 1. CxeMa KOBXH Puc. 2 CxeMma
nox MOJVIOTOM WITAMIIOBKH

KoBka npHMeHsSercsi MJIs MOJyueHHs IUTYYHRIX HM3JeJuH, a Takxke
a5 06paboTKH TpyamOmedopMHpyeMbIX cTasell u cnaasos. Kosxa mpo-
H3BOIMUTCS Ha MOJIOTaX M KOBOUHHIX Mpeccax.

Iramnosxa (puc. 2) — PasHOBUILHOCTD KOBKH; GofkaMH IpH 3TOM
C/IyXaT cllenuaibHBe ITAMIIL, B KOTOPHIX BhIpesaHEl pyusH. [Ipn coBMme-

Mampuya
&n

llyaﬁmv
Koumelnep

Puc. 3. CxeMa upecCoBaHHUs

®HHH BEePXHETO M HMIKHEDo INTAMIIOB MHOc/]efHHe o6pasywT dopmy, co-
. otpercrByouyio Qopme wm3geaus. Kak u npu KOBKe, HMKHAH IUTAMI
MWeROABHIKEH, a4 BEPXHUE COBeplIaeT BO3BPATHO-TIOCTYMATENbHbIE ABHKE-
Kuf. [loa meficTBHeM CHJIBL yjiapa MeTajJ 3anoJHseT Qurypy LITammd,
06pasys HyKHOe HM3jenane M3OnITOK MeTanna BEIXOAUT B 3a30Dhl LITaM-
na B Bujge sayceHna — «o6;0s». llTaMnoBka IIHPOKO NMpHMeHSeTCa NPH
USrOTOBJCHHH (DACOHHBIX MAeranell CJIOXKHOH OpPMBI ¢ BLICOKOH TOYHO-
CThIO Pa3MepoB.

IIpeccosanue (puc. 3) — BHIIABAMBAHME HArpeToro Merajia uepes
ONKO MaTpuubl npocToll MM ciaoxHoi dopmsl. [lpeccoBamue 1WUPOKO
npHMendercs aJsA 0o6paGOTKH IBETHHIX METa/IOB, a4 B NOC/IeJHEE Bpe-
MR AJs1 MONy4YeHHST CIAOXKHBIX mpoduiefi u3 TPyRHOREDOPMHPYEMBIX
CTAaJIelt H CIIaBOB
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lpokarka — P oA ONBHARA, TNONEpEeyYHAA H KOCaAR

ITponoabuas mnpokatka (puc 4)—obxarne Merandlis me-
XKy ABYMS BafKaMH, BPALLAIOWMMHCA B Pasubie CTOpoHu. Meraslk 81a-
TMBAEeTCH CHVIAMH TPEHHS B lejb MEeXAy BajKaMu, TPH ITOM yMdlbiia
eTcsl ero BHICOTA M YBENHUMBAIOTCHA ero JumHa ¥ mupuHa [ad g:pmaﬂn‘ﬁ
METaJty HeoGXOAHMON (GOPMH (KPYrJOii, KBaipaTHOH, (acoHHOM) § Bad-
K Bpes3aloT pyunH, o6pasyiomye ®aaubpbi Meraaa, mpoxoas wepes

Barwe

povamsl,
_r— Banwu ——lamﬁl
mMema.
oow anme-
Baems1i
mEmans

/
Puc, 5 Cxema  nonepegno#t

CxemMa npomo/bHOR
Pec 4 P NPOKATKH

APOKATKH

KaauGpel, npuoGperaer MX (opmy DTOT BUA NPOKATKH HanboJee M-
POKO pacnpocTpaHeH

Mpu nomepeunol mnpoxartke (puc. 5) NpoKaTHHE BAIKK
Bpamaiorcst 8 ofHy cropory IIpy KaxaoM 0GOpOTe BAJKOB 3arOTIBKA
NOBOPAYHBAGTCH HECKOJbKO pas H 3a KaxAuii ee oGOpOT OHa 0GKuMa-

eTcsl BANKAMH N0 CEYEHWI0 H YAJHHAETCS
IIpn Xocofi mpoOKaTKe Merawl NOCTYNaer B BAJKH BAOIL

ux ocH, 6/1arogapi KOCOMY PDAClOJOMEHHIO BajKoB (OCH Bajko8 la-
XOIATCA TOA HEKOTOPHIM YIVIOM O OTHOMIEHMIO ADYr K APYTY) METaa
HMeeT, KpOMEé BpAllaTe]bHOTO, TaKKe H TOCTYNaTe/bHOE JBHIKEHMe,
IMpunnun Kocoil (BHHTOBOK) NPOKATKH NOJNYYHJ INHPOKOE DPAcmpocTpane-
SHHE MpU NpOKaTKe TPys

OCHOBHBIE TMUIMNbl COPTOMPOKATHBIX CTAHOB

Knaceudpmxanmus
M XapaKTepPMCTMKA COPTONPOKATHLIX CTAHOB

CoBpeMeHHBIfi COPTONPOKZTHLIA CTAR HBAAETCS MOIMIHBIM  BHICOKO-
TIPOH3BOJAMTENBHLIM arperaToM, COCTOSLMM H3 MHOTHX MallMH M Mexa-
HH3MOB, BBHIIOJIHSAIOWHMX pSf NOCAEAOBATEILHBIX M B3aUMOCBSI3aHHBIX Me-
XAy coboit omepanMi M paGoTalOMUX IO MOTOYHOMY, 4 Ha Haubojee CO
BpeMEHHBIX YCTaHOBKAX IO HENPEpLIBHOMY NPHHUMITY

CoproBEle IpOKaTHble CTaHBl MOXKHO KJAACCHOHIUGOBATH NO TPEM
NPH3HAKAM 10 HASHAYEHUIO, NO pPAcnoaoscenuio paboqux Kiered, no
KOHCTpyKyuu pabouux xaerel

Kﬁaccudmrcauuﬂ COPTONPOKATHBIX CTAHOB NO HA3HAUEHUO

Hasnauenue crana onpeneasieTcss MpoKaThiBaeMbIM COPTaMEHTOM, TO
STOMY INpHU3HAKY CTaHbl NOAPA3meJAIoTCesl Ha NPOBOJIOYHBIE\IITPUIICOBLIE,
fIOJIOCOBHIE, JICHTOYHBIE, PebCOGasouHble U Ap

Hassaune CTaHa YCTaHABJUBAETCA B 3aBHCHMOCTH OT Mepa Hau-
Gonee pacnpocTpaHeHHOro npoduns:

HaMer,

HasBalHe cTtaHa HAnamerp g)yrnoﬂp

BANKOB, MM  cranu, MM

KDYTIIHOCODTHBIE v « ¢ v o o o o v o o s o & . 600—900 80—300
CPEAHECODTHRE . « + o o o o » o e e s 4+ 350550 20—100
MENKOCODTHBIE & + « « v o v v o o o o o o 4 240—-330 8—25

TIPOBOJIOUABIE + v v o s ¢ v ¢ ¢ s o o v oo o 250—280 5,0—9,0

OnpenensomuM pasMep COPTOBOTO cTaHa NapaMeTPOM SABJseTCS AH-
aMeTp BaJKOB

OcHoBHble XapaKTEPUCTHKHM COPTOBHIX CTAHOB YKA3AHHHEIX TPYNN TpPH-
BeJeHs B Tabu

Kaaccugunayus npoxarteix cranos |
no pacnoaoXceruro pabouux Kaerel

B 3asucuMocTH OT yucaa Pa6ouMX KJETeH M MX DACHONOMEHHS Pade
JIWYAIOT COPTONpPOKATHble CTAHHl YeTHIpeX TPYII

Juneiinote cTaner Kaetn, pacnosioXeHHble B O4HY, TPU K GoJee JH-
HHE B 3aBHCHMOCTM OT pPa3MepOB IMPOKaTbiBaeMoro mpoduas (puc. 6).
Taxue crasbl crposTcs Temeph TOJBKO KaK pedbCOSaNOuMHEE H A%
IIPORATKH KPYIHOILO COpTa

2 A A TIlporacos 17
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Puc. 6 CxeMBl pacnoToxe
HHSI paGouux KueTeh.

a — OAHOKJeTeBOH CTaH;
6 — mHOrokJIeTeBRofi B ONHY
JIMHHIO; 8 —  MHOTOKJIETe-
BOH B ueThpe JIHHAM; 2 —
MHOTOKJIETEBOR B iBe JHHHH;

1 — pBUratennp; 2 — pPeAYK-
T0D; 3 — IUEBPOHHAas XJETh;
4 — paGouas xgeTh

HegocraTkn nmHelHblX CTaHOB — HH3Kasg NPOH3BOXMTENBHOCTb, He-
BO3MOXKHOCTh YBE&IHUECHHS CKOPOCTH B KaXIOH OTAENbHOH KJIeTH, He

.06X01MMOCTD TOoNepeyHoro nepeMelleHus Impokara TP Ieperave i3

KAE€TH B KJeTh, HEBO3MOXKHOCTb 3HAUWTEJBHOH MeXaHW3auuH X aBTOM1-

TH3anuu. Yncio xiereit y craHos storo tuma 3—l12,
[Tocaedosarenrsrbie cTansi. B TocnenoBaTe/bHBIX CTaHAX NoJj0Ca OA-

HOBpPEMEHHO IPOKAThIBaeTCsi TOJBKO B OAHOH KaeTH. Uucao Kiaered pas-

¢ 0%y %
_'_'ézé ZgLEI‘ i

i
J

~filen
-

R

Puc. 7. Cran ¢ NapaJje]bHbIM (3Ur3aroo6pasHEIM) DACITOJIOKEHHEM Kjered

HO uMCJIy NPOXO0B, HEOOXOAMMBIX [ TIOJYYEHHS TOTOBOrO npoduas
#3 MCXONHOU 3arOTOBKHU.

C yseiqnueHHeM [JIMHBl packaTa yBENHUHBACTCSH OKOPOCTb NPOKATKHU.
s cokpauienus HeoGXOAHMBIX MPOM3BOJCTBEHHBIX naomagei  aTa

' — )

Puc, 8. Cram c mAaxXMaTHLIM pACMOJOXKEHHeM KiaeTelf

C1aHbl PACUONAraioTcs B ABE-TPH napadfenabuble Juauu (puc. 7). Ipu-
MCHSIIOTCA IUJIST MPOKATKH KPYIHOTO M CPEIHEro copra.

K 3TOMy e THIy CTAHOB OTHOCATCS CTaHBl C LIAXMATHHIM paclo-
JAWKCHUEM KJETel, NpUMeHsieMble NJsi NPOKATKH CPEJHEro M MEJKOro
copra (puc. 8).

[Tocnenosarensuble CTaHB HMEIOT 3HAYWTENBHO GOJiee BBICOKYIO NPO-
HSROMMTEJIBHOCTL MO CPABHEHUIO C JAHHEHHBIMH.

Yucao kiaerein 10—12 u Gojee.
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HOBDEMEHHO IIPOKATLIBAETCA B HECKOJIBKUX KJeTAX.
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Cop'rameu'r NMPOKaTa B COPTONPOKaTHbIX Lexax
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COBOKYIHOCTH

H pasauuyHbl
pas\MepoB, IPOKATHIBA€MBIX Ha JaHHOM 3aBOjAe HJH CTaHe, HashLIBaeT-

JIMsl HaselBaerca npodmaenm Qopaer npoguie

JIpoKaTta pPasHbIX

npoduae

I'Ionepelmoe Cceuenue MPOKATAaHHOTO H3Je
€A COPTAaMEHTOM 3aB0OJa HJU CTaHa.

pasHBIX

1 — npo-
HEeKOTOpLIX npoduiell obe-

rpynna

TPYIILL

JTIATCsA Ha [Be

, IIPOKAThEIBAGMOTO Ha COPTONPOKATHHIX CTaHax,

H TFeOMeTpHYEeCKO

Ilpoduru meraana

¢uar npocro

CopTaMeHT

i ¢opMb;  rpymna 2 — dhaconune npobun.

HX TPYON NpuBeieH B Taf.l. 4.
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ONPEAENEHMUE OCHOBHLIX TEXHOROIMMYECKHUX
MAPAMETPOB FOPSYEM NMPOKATKM

3akoH nocroaHcTBa o6bema. Ouvar petbopmanmum

[lpu ompemesieHnu OCHOBHLIX BEJHYHI, XapaKTepH3yOWHMX Aedopma-
WHIO 1P TPOKATKE, MOJB3YIOTCS 3aKOIOM MOCTOANCTBA 00beMa:
(1}

VO = Vlv

rac Vo — ofbeM MeTasia (0 NPOKATKH,
Vi — o6bem MeTasna nocje NPOKATKH,

Wi
H-B-L=h-b-1, 2)
rae H, B, L — BbicoTa, WMpHIA ¥ JJIHHA [0JOCHL A0 NPOKATKH;
h, b, I — BBICOTA, WHMPHUIA H JJIHHA UOJOCLI TIOCAE IIPOKATKH.
Koagpdpuyuenror depopmayuu onpepensior ua ypasnenust (2); ecau
NpaBYI0 €ero 4acThb Pa3jjiesuTh Ha JeBYIO, NOJAYYHM

Aokl
H-B-L
O6oanauum
h H ,
—;{—_—_-q HJ‘H!"""—_—T; )
b
it
Fo I
FL "

rne Fo-—miomann cedeHus a0 NPOKATKM, fj — MJIOWIAAb CEueHHs I0Ct
JIU IPOKATKH.
[logcTasuB 2TH BEIpaXKCHHUS B ypaBHeHHe (3), HOJywHM

n-B-e =10,
10 N — obpaTHast BeaMuHHa KO3((QUIMENTa BHCOTHON nedopMaluy;

B — xoaddunuenr nonepeunoit xeopMaiuu (Ko3PpHULUEHT yHIHpe-
HUS);

W — ko3 duuuenT BHTKKE (npogonsHol nedopmanun), onpepens-
eMBll TaK XKe, KaK OTHOIIeHUEe IVIOLIAMH CEUEHHS JIO TPOKATK ¥
Fy K maomwanu cedenus nocyie MpoKatku Fi.

Ilpoussenenne kosbduunenroB pabopmaunu PpaBHO eIUHHUE.

)
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poxarka na eaadkol Oouke

ITponosbHOE TNPOKATKON HasbiBacics Inpouece 1edopmaluy MoJa0CH
Mp# ee MPOXOAJIeHHH MCA LY BaJKaMH, BPallalolUHMHCH HABCTPeuy Jpyr
Apyry.

B npouecce achopmanuu npoucxonur HopMOU3IMEHEHHe TeJa, KO-
TGLOE XapaKrepH3ayeTcst L‘Jl(‘,LLyI()IIlHIVlH BeJIHUAHaAMU:

obacatue (abcomolioe)

Ah =1 —h; ®)
yOaunenue (abcoarworunoe)

Al=1—1L; (6)
yuwupenue (abeoaroTHoe)

Ab=b— B; )

OTHOCUTCALHOE 00YcaTue
Ah

€ = —

n

Mpumep. FEaam ao npokatkd [l = 120 mm, B = 150 mm, L =
== 4000 mm, a mocse npogatkit ft = 90 mm, b = 160 mm, [ = 5000 mm, 1O

Ah |
, wm —— , wmwm In—.
h h

Alv=H1 I —=120-90=30 mm, Al = {— L = 5000—4000=1000 mn,
Ab=b B=160- 150 = 10 xm,—— = ~i04—025ﬂrio—u 0,333
" H 1200 77 4 90 '
li £~0288 *l - -” -*1*2—9—1333 (mm n:—(zg*=075) o=
h 1 h 90 ; 120 7
I F, 5000 120150
=TT R T a0 T Tgote0 T B = T g = 10067

Hpokarka 8 kaaubpax

[MpuBepcunnie Bomic GoOpMyJant e MOTYT NPAMEHATBECH TPH HOACUE-
tax KodpduuncuToB jgchopManuu AJs clydas IPOKATKH MeTalla B Ka-
aufipax.

Faully,
4_*4 + —cx 2|

Puc. 1l. Cayua#t HepaBHOMEPHOro o6xaTHs

ﬂ
—axn

—

|
==
!

B srom cayuae (puc. 11) MBI HMceM faC/10 C HepaBHOMepHOH npedop-
Maucit. Pacuer of:atud M BCCX CBSI3AlILIX ¢ HUM BEeJIHYHH IPOMU3BO-
HLMICS WCXOAST M3 CPejiiX 3HaueHWI BHICOTH Kamubpa H 3ajgaBaeMof
noJaocul ¢ Hestoab3osannem popmya M. B. Bpankoro

PR )
c — b ’

F
Mhg=H—hg=H—=. )
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Ecam e TOJIIMHA 3a0aBaeMOH TOJOCH MEHSETCs ¢ 0 ee IUHPHHe,
tpennee obxkaTue onpejensercs mo hopmyle
Fy Fi
AhC:Hc—hC = *B*“———b— (10)
0 1

Mpumep. B kpyruwii kannGp auam. 60 mm 3apaercs OBaJbHAs
nosoca utnpunoll 56w suicotolt 84 mm. Ilmomrans ©0BadpHOH  HOJOCHE
8300 mm2 OnpenesnTh BesilUHHY CPELHEIO 06K ATHSL

[To dopmyne (10) noayyaem

Ahp =H,—h; =59 —48 = 11 mn;
4 c C

F, 3300
H == = —— =25
€= B, T 56 9 st
F, 0,785 - 602
he = —bl = *————60 =48 un

Ouae depopmayuu. T'comeTpruecknit ouar aadopMmaunu — o0beM, 3a-
KJIOUEHHBIH MEeXKAY KOHTAKTHLIMU TUIOIAASAMH CONPHKOCHOBENHsT MOJO-
cut ¢ Baskamu. Ilyra, mo KOTOpoil BaJIOK CONPUKACACTCs C [IPOKAaTLIBae-

a_‘/
L %Fl
S /
x g@oo J: i
i i | »
o < ?2
AN A

>N

NN

)
Pue. 12. daemeHTHI ouara
Jedopmanuu

MHIM Me12JUI0M, HasbiBaercs dyeoi saxsara. DJeMeNtH oyara Regop-
MUlMH TIOKa3aHBl Ha puc. 12,

I'comMeTpHUeCKHe COOTHOUIEHHST B ovare jedOpMallu INIPHBEJCHH B
a6, b,

4 A. A, IIporacon 33



TADLJIHIIA ©

OnpegensicMuie

b DOPMYJIIBL AT 1O, (1) O00 st IeHES
napamerph
= ) {aTAromKH
Hyra saxpara (gmu- lg = Ry dppy, Ry Il)\’];rHVCLLg
axpara o anauyc;
R L saxvara) L =3 14D, « /pad — YOI 3aXBa-
a TR 360 1a B pajua-
nax;
Dy — nuamerp
Ba/Ka;
o” — yros 3axeata
B rpajgycax
i o ~ VR, AR A -— mnefinoe  06-
Jlmna xopant  ayren Ixopn = R e
3axpara B ]
T 2 To xe
Jlnnua upoexsomm gyru ; RoAn_ ARE To »
3axpara (Winmna ouara — Kk
Zedopmanur)
_q_An To xe
Yroa saxparta cos =1 D
K
Ah
2% = 57,3 ]/_
IQK
(npudauxenno )
- = = — IIMpHHA [10JIO-
HMpoekwst  nuomazau Hy=DBl, = B (I:ILIJ p;(o .
Konurakrta na I‘O[)II30H- B'l I) Ah o
TAILHYIO 1JI0CKOCTD = VR, b i oo
CHl 10CJe Mpo-
KaTKH
B¢ — cpeguas umpu-
Ha HOJIOCH!
Ipoexuuss  ruomaan 7. — B-{—I)ﬁ Al To xe
KOHTaKTa Ha  BCpTH- : = B
KaJbHYIO MJIOCKOCTH -
9 - — HYC OAHOrO
Ipoekunst  mnonaau I B b]/ 2R R, AL Ry gzﬁxz L
H3011 - AT D p
KOHTaKTa Ha rop 9 RiFR, Ro— paa oyro-
TAILHYIO MIOCKOCTH NPU bauiyc X
OpOKAaTKe B BajKax ¢
PasIMUHBIME  KaTalouM-
MU JHaMeTpavu
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Maxcumarnno B03MONCHOE obxarue 3apucnr
pos:

1} mnactuynocry MeTanna; 2) saxBara nosocu Bajkamu; 3) upoy-
BOCTH Baskos; 4) Moo i ABULATeas; 5) ¢opmor Kamibpa uau ye-
TOHYHBOCTH TIPOKATHIBAGMOM T(OJI0CHl B Bajgkax, 6) usnoca Ka1u0pos.

MMracruvnocy, Meraaaa. Kag IIPABIIO, 3a HCKAIOYCHUeM
CMTYUAeB HEKOTOPLIA Burcokoaet uposanunrx Crancl, miacTHunocts  pe.
TdJIa HA Npakiuke 1 OrPANMUNBART BeUuMHLI 0Gaca1 iy, O6iueuanecr-
Ubid omeiT B, E Cpym-Tpixumatiio u PAL APYLUX HCCHeAOBAUI 1105 n-
SHBAIOT, NTO 11pH yesonuy MIPABUILIONO 1arpesa pugosoj; MeTart og-
JlalaeT mpakTHuCCKy HCOI pALYCHHON CnocoBHO(ThIO K nedopvanuy,

OT Caeayonx dagro-

dXBAaT NoMoCH pagkga MH. Yroa saxsata 3aBHCHT  oOT
BOMHYHHBL KO3 punuenty TPCHHS M CBsizan ¢ 1y ypaBuclnem
g . (11)
Kosddnumenr TPCHHST  pekoMemmyeres OnpAIeNATs g0 Gopmynav
C Bkenyuna

AT CTadnnnix Baakon:

[=1,05— 0,0005¢°;
L 9yrynnsix Bagkog:
[:0,8(1,05—-0,00051"), (13)
e — TeMnepamypa Meramig MPH 1IPOKaTKe.

Ipu usnecinon KOXphuIICUTe 1penus MaxcuManabnoe oGmwartie on-
PeRCASETCH o ypasneumo B, [T Fpym-Tpxumaiiio

1
A/l . = 1—-*:? .
Make i ( V/I 12 )

- (12)

(14)

Ecan H3BeCCTCH MAK M ATL BT yroJa 3axsara,

MAaKCHMAbIIOe 06K a-
TEC ya0010 onpeneasnts no (opmyaiam

Ah’\/hll(c =D, (l —cos Ayrakc) (15)
HJIH
a® \2
AllMﬂKc :( 57.3 ) - Ry (16)

3nas yron saxnara MR KO pHIHenT TpeHus mo rpaduky (pHC'AIIS)'
1

MOXKHO ompeneants Ttak K03 dunnent

Ha3LIBacMBbL

3axBarta »

K
U()K83LIBHIOH[HH, KaKyi0 vacrtn or BeJAUYUHIILT Kararoiiero Anamerpa Mo-

A4CT COCTABAATL MAKCHMAJbioe o6XxaTHC.
3axBar nosoch YAYUIIAETCS B cTyyac npumerenis HaCeUKM it
WABAPKA Ha Bainax; npu MPUHY AUTRILION MoAaue monocH B BAJKN HJIH
ltoilade mostockr ¢ pasrowa, korga NICPQIIEK KOHel, mosocy 3aocrperr;
¢ YMEHBLIEHHCM unesta 060pPOTOR Baikon DM Tionave Me1anna; npu npo-
K KR MIOJIOCHL B TeCHBLX KaMmGpax; sa CueT MOMOAHNTesDipy CHJI Tpe-
i, BO3OYMKIAeMDBIX HA GoKOBLIX CTelKax Kamubpa (Mo  paminiy
AT Hexmapena).
B yeaosuax YCIaHOBHRIUEFOCST npowecca MPOKATKH BeIHUMIIA MaKCH-
MJ4bHO BO3MOXKHOTO 0GaTus BCACACTBHE IIOSIBACHHSI Pe3epBULIX crn
TP LUIMST MOKET GBITh yBennyena gz 1,2—22 pasa,
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[TpounocTe BaakoB., [Iponaika ¢ MAKCHMAALILIM 06>Kame°M
(Afiwaxc) BO3MOMKHA JHLIBL B TOM CJy«dae, comi obeoneucna Geaapapui-
nad pafora crada. B cayuae mooMKI Bd In018 yMEULILHOT 06KAaTHe W
JAMENOT Mclee Mpoulible BaJKI fa Go.1e¢ Hpodine, 110 MCHEe H3HOCO-
yCToHuuBhle. B kauecTBe NMpHMepd MOMAHO HPHBCC T Iepetenh MaTepHa-
N0B BAJKOB, KONJIA KAMALIA CJedyOLIT sinisietos Goaee NPOUHBIM: OT*

f o° ] A
G675 34 7
140625 32
8577 30
8532 28
8487 26 >
3g445 24 //
B404 22
§364 20
0324 18
G287 16
G248 14 /
G213 12 y

/
ar76 10 /

8140

™

8
0 002 404 QU6 QU8 G0 §12 014 G185 G18
A%

——p

Z

Ah
Puc. 13. 3anucumocTs, XKo3thdHIHeHTa 3axpara —D— or Koapdu-

LUeHTa TPEeHUd:

! — mnepbble KAeTH HeNnpephIBHO-3aTOTOROYHBIX CTAHOB (NPHHYAHTENb-

nasg 3a4ava); OT/eJLHBE CJAydaH NPOKATKM Ha OJlOMUHrax, 2 — IIpo.

KaTKa Ha OJIOMHMNIaX, NepBble MPONYCKH Ha caabuHrax; 8 — o6XKHM-

[bLIC KJCTH COPTOBBIX CTAHOB, 4 — UCPHOBble KJETH CODTOBBLIX CTAHOB,

NCPBBIC MPOIYCKH JUCTOBLIX CTAHOB, § — MNOCHAELHHME IIPONYCKH COp
TOBBIX CTaHOB

GenClubH uynyH — JETHPOBAHbBIH  YYLYH — BBICOKO\ 1ACPOIHCTAS JAErH-
posannada craas (YI5XIM, VI2XH)—cpenneyraepo.iuc1as BLICOKOKaue-
cTeenHas craan (45XH, 60XH, 50XH).

MomuocTts nBurartexd. Tlpu BmGpannov pesume ofxa-
Thil MaKCHMAJLHLIA paGouMi MOMEHT JIBHraTesd MOMCT KDATKOBPEMeH -
U MPeBBIIATE HOMHNAJBHBIE KpyTAWMI movent 1 2,75 3 paza. Ecan
MaKCUMAaJIbHBI MOMEH1 Gyjer GO.bLIC YCTAlOBICHIGH HOPMLL, TO cXeMa
00KaTHil TIePeCMaTPHUBACTCA B CTOPOUY YMEHBLUICHIS 30 HPOXOML.
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®opma xanudpor B nexoropex ClAydasix BeJMuuHa 00xKaTHA

MONOCEL MOMKET OrpanuuuBaTLed  YCJHOBHUSIMH - YCTOMUMBOCTH,  3aBHCS-

WEMH 0T (opMBL KamiGpa W oT (Gopvbl 3agaBacMoil nosockl, Ha Bein-
1

YHHY YCTOHUYHBOCTH BAHSIIOT: OTIOLISHHE = (veM Gosplie 3TO OrHO-

LieHne MPCBLILACT eANHMIY, TV MeHblle YCTOHYHBOCTL), WIHPHNA mo-
AIOCKl, PAjMyChl 3aKPyrIelHsl YIAoB M IIePBOHAYAAbHAT POMGHYUNIOCTH
nosocut (PasHoCTh Juaronaned).

M3noc kaau6pos Uem menbuie o6:xKathe B YHCTOBBIK 1 npea-
UHCTOBBIX KaMnOpax, TeM BLIUE WX CTOHKOCTh H, CJAEIOBATEABIO, TeM
JIyUlIe TIOBCPXICCTH TOTOBOTO NPOMHJST U TeM pexke mepesadku  M3noe
BBITAKHBIX 1 MOATOTOBHTCIBLILIX KaadGpon JONyCTHM B ropa3do GoJb-
lireil CTemenH #, Kax NPAaBWIO, BEJHUHIIB GOKaTHS e Ol paHUYHBACT,

YwnpeHue

-VLII’HDCIIIIC — abcomotnas PasnocTn vemy AIHI/IpHIIO}:I no.Jgo0cel 10 U
noCaC IIPOKATKN.

Ab = b—B. (17)
Panuuaor rpu snina YULpeis:
I.Cso6onnoe ymupenuce I UPOKATRE I 1A LPHieC-

KKA BAMKAX MM B IIOCKHX WHPOKMX KATUGPAN, KROLLD YHIHPUIAIO 11H-
uTo He npeasrteinyer (pue. 14, a).

Puc. 14. Buaol yuupernus:
2 — cBOGORHOE; 6 — CTECHENHOC, @ -~ BHLIHYXACHIOE

2. HeeBoGoguoe (orpannuenn Toe) ywwHpeunne npu
TpOKATKe B xaaulpax, CTCHKI — KOTOPLIX  OrpallMUHBAIOT yuiupenue
(prc. 14, 6).

3. Npunynureasvnoc (Borrymnaennoe) ymupenne —
IpH NpOKATKe MOJMOCH B Kaaubpax ¢ «(hOpPMOH, cnocoGCTBYIOMEN pasBi-
TIO yumpenus (puc. 14, 8).

Yilapenne yBeMHUHBACTCA ¢ YBOJHUCHHEM O6KATHS (Ah), mpu yse-
JIMuCHHY uaverpa Bankos (D), ¢ ymemuennem xospdunnenra TpelLins
(/). mpu ymenvwennu ckopoctu NPOKaTKH (U), MOBBILEHHEM CTENEHHU

JIRTHPOBANHOCTH CTAMt (/7), €O CHHIKENHCM TEMIepaTyphi MeTaiia mpH
o
npckarke (£°).

Onpedeacnue seaununst 60600H020 yuiupenus
1. ®opmyra C HW. TyGkuna

) (18)

Ah\ Ah
o)

Ah R
Ab:(l | EL)(f/R M ——=) =
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rae H — HomuHAABHAST BITCOT 1 DO 10,
Ali = H — h — nuneiinoe oGxatid
f — koaddungent 1peius  onpe wovnni o hopmyne (12
u 13)
2 ®opmysna B IT Baxtuuona
Ak — Al
Ab=1,15—— R Al 19
|V R ) ) (19)
Bausgsnue XUMUUCCKOLO COCTiIBL (riiy Ha Yyilid-

penHe yunruiBaercs Koapdunuentou (m) 3naucnii i horopoio (1o JaH
ueM 1O M Unxuxosa) npuseicHul B Tada 6

TABJIMILA 6

Koshpuyuenm m, uuumele@iomguili eausnie c0cmaea cmatli HQ Yuuperue
(no Oanrnoim 10 M Yuncuroea)

Cpentne
tonen | "Bt | cueyn | A
r 2 M H he -~
v e | dh e g
I'PYIIIbL
JKeseso l [ ‘ Cr 1 1,0 —
IepsuTHO MapTencHTHas I Y7A 1,24 [1,25—1,30
HepanTiast, epauTHO-Map X15 1,29
CHCHTIAS, MapTeHCUTHAas D20MA 1,29
4X13 1,33
38XMIOA 1,35
X10C2M 1,3
Aycrennthas [T | 4X14HI4B2M | 1,36 |1,35—1,40
X13H4T9 1,42
AycrenuTHas ¢ M36bi- v 1X18H9T 1,44 1,4—1,5
tTounon  Gasou (deppur, X18H25C2 1,44
Jefebypur) X23H13 1,53
®eppurnas N 1X17105 1,55  {1,55—1,60
Aycrenutnas ¢ Kapbu VI X15H60 1,62 —
Hdamu
lorna
Ab, ., =Ab m (20)

Homorpamma nas

onpeageaecHHs

yimrupceHud IpH-

Begena Hda puc 15, ¢e UCNOAL30BANKC HJ IIOCTPHPYETCS CTOAYIOWPM NPH

MCpoM
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anaverp sBaika (D) 300 ma,

HauansHasg WHpUHA notocsl (bg) 25 mam,
nayaneslas toaunua nonockl (hg) 25 mm,
KOHeuHast TOJWuIIa 0o 1ocst (hy) 15 mm,

TOoraa
D0
by 25 7
hy h 25 15
= 55 = 0.6
Z'O
13 by
P o
12 4
$ yd
5 7 oV
s, pyan
x g
8 09 ]/ // ///
> 02
A1
s a7 <
g ¢ a6 "
3 26 1/;/ ;/f/
X o> 03" L1
'§'?E°05 /// /é LD/// L]
8 /// 2% —
y 03
x
S ol
[~3
x
§ o1} ]
0
2 4 6 8 10 12 4 6 18 X

Omnowenue duamempa 8aaxo§ « wupure
nonocsl {71

Puc 15 [MuarpaMma JAJI8 NOACYETA BeJHYHHBl YILHDEHHS

Ha TOPH30OHTAJALHONK OCH HOMOIDAMMDI HaXOJUM TOYKY, COQTBETCT-
D

BYIOILY!O BeJHUYHHE OrHOIIEHAA -b'_ (B ItdleM Qayuae 2TO OTHOUIEHHE
0

pekno 12), n3 3TOM 104KH NPOBOMUTCA BCPTHKA TbHAS JIMHHSA 40 Nepecede-

HHUSL ¢ KDHBOH, HCXOMMMIEH H3 TOUKH, COOTBETCTRYWOIIEH 3HAUCHALD
fy-fy
52 (8 mamev caynac ato  0,6) HMs s3tou ToUuKH  Jrepece
0
39



Yenusi TPOBOAUTCH NpAMasi, Mapajuicilddi 10PHIONTANABHOR OCH HOMO-
IPAMMEL [0 TEDeCeyeHHs C BePTHKAALIOH (L Ot ni0, TOYKA nepeceyeHus
B }CJIOBHSIX HAIIEr0 MPHMEpA COOTBCT(THYCT 0,66
Tcrma [Js HAIIero npuvepa nMmeeM
by —bo
—— =0,65
ho— My
RITH
Ab == by — by = 0,65 (g — 1) —=0,65 (25— 15) ~ 6,5 ma.

OnepexeHue

ICxopocth (V) moJOCH, BBIXOJSIIEH K3 BaJAKOB TOUTH BCEMAd 60J1b
e OKpPYMXHOW CKOPOCTH BajKOB (vs) VYBenuuesue CKOPOCTH TOJOCH,
OTHECEHHOE K OKPYHHOI CKOPOCTH BAJKOB, HA3bLBAIOT onepexeHdeM

v—Up
S, % =— 100 21)
Uy

CKOpOCTh BAJKOB ONPefeNserca no dopMyae

tDgh
vp = ——— (M]cek
g0 )
rae Dy — KaTalouiMi JIHaMeTp BaJKd,

1 — 40 0GOPOTOB BaJKa

Onepe/keHHe YBENHYHBACTCS NPH YBETHYEHHM JHAMETpA BaNKOB, ¢
yseauueneM o6xaTus (Ah), kospduunesra TpeHus (f), yrna saxsara
(0°), npu yMeHbilieHHH YIIHPeHHs (Ab), ¢ yBeiMYeHHEM HATSKEHHs 1O
JIOCHL

O6blun0 OMepeIKeHHe HMeeT NPaKTHYeCKOe 3HAUenue IpH IPOKATKE
MOJOCH Ha HempephIBUBIX CTallaXx W MPH NMPOKATKE NEPHOAHIECKHX npo-
huien

Bennunna onepexkenus Ha COPTOBBIX CTAHAX KoJe6JeTcsl B Ipelenax
3—-5% Jlas moACYeTa ONEpeNelHs MOoAb3YITCA dopmyaon  Jlpesena

s =7 -{;— 100, (22)

nge 'y — KPHTHYeCKHH Yi0J, a R — pagnyc Bajxa 3gasa yron sa-
\BaTa O M yroJ TpeuHsi P, KPUTHUCCKUI YTOM MOMHO ONPEAETHTE u3
paseHcTBa

o o
Y':‘é— 1—‘_26‘ » B = Ayaxc-

CuroBLIe YCNOBMS NpoOLLecca NMPOKATKM

IlJis ocymiecTRJEHHA TPOLECCa NPOKATKH 10J0CA NPHBOIATCH B co-
NPUKOCHOBEHHE C BaJIKAMH, BPaULAIOMMMHCA B PasHBIC CTOPOHB

0 yacoBOl M TNPOTHB HACOBOM CTPeJKH (pHc 16)

B peayJsbTaTe JaBJeHust MeTawlia Ha BalKH (Py u P;) BO3UHKAOT
peakTusHble CHJB JaBJEHHS BalKa HA METasl (Ry n Rp) n cumsl Tpe-
wna (T u Tg)
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PaccvartpuBasi jeficTBHe BATKOB na MeTaNT, ONpexessieM CHIy OT-
rankuBapowyo (Sg) u cuiry BrsituBaowy (Sr)
IMoaoca BraruBaercss B 3e3 B TOM CJayyae, Korna

ST>SR

Cuna tpenus (T u Tp) zaBucut or koadduuuenra Tpeuus f o
CHJIBl JaBAeHHA Merajna Ha Batku (P; u Pp) u onpepensercsa 1o ¢op
MyJae

(23)

Ty= [P =Ry, }
T2:fP2=fRz

Puc 16 Cunast aeHCTBYIOUIHE NpH NpOKaTKe

YcioBde paBHOBECASA ACHCTBYIOWIUX 041 B Ha4aJbHBIH IEPHOM IPO-
kalKd olpeaenseTcs ypaBHEHHEM

Psino —Tcosa =0,
WK
Psina=Tcosa=f Pcosa, (24)
Hin
f=1ga
Mspectno, uro f = {gf mme P — yroa Ttpenus

Torga ycnoBMe paBHOGECHS AEHCTBYIOIIMX CHJ GYAET ONpelesathbes
PaBEHCTBOM YIJIOB
a=p (25)

Banku ne MOTyT BTAHYThL METaJJd, B 3TOT MOMEHT HabJaoaaeTcs: no-
nepruBadue 3aroToBKU, U A0CTATOUHO He60JbUIOTO BTAaJKHBAIOLLETO yCH-
JIBA CO CTOPOHBI AJst TOro, yTOGB npousowies 3axBat
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IMpr @ < B saxBaT npoucxoaut Ge3 saipy.utenust Ipu o > B orran-

KMBawIas cuja Gosbile BTATHBAIOUICH, 3 1OTOBKI, HOAANIAS K BAJKaM,
OTCKaKHBAeT OT HHX, W HAKO NPHMCHSIIL StLMIC/ALIOe YOHUJIHe HAH TOo-
BHCATL KO3 hHIMeHT TpeHHs, 4ToOb MCeTAINn Guii daXBayeH BajdKaMi.
[Tpu ycraHoBuBUIEMCS Tpomecce MPOKATKH (KOLj 3axsaT TPOH30MWE)

;m

N,
&N
XN

FX:D o / Fx /l
/f/
T

2

Puc. 17, CxeMmsl JIeHcTBYIOWHX CHJ
NpH DA3NMYHBIX YCJOBHSIX 3axBara:

§ a4 — p=a 6 — B<w
o
6—B>G,E—B:~5—

COOTHOUIEHHe MeXay KO3((QUUMEHTOM TPeHHT M YIJIOM 3axBaTa Medd
eTes. B stom cayuae a = 2f, B paBHOAEACTBYIOUlME [AdBJEHNH METAlld
Ha BaJoK HJW Banka Ha MeTaJJ NPOxOAAT Uepe3 CepejluHy yraa 3a-
xBata. Bce ueTpipe cayyas COOTHOWIGUHH yraa TpeHusl ¢ y1JOV 3aXsara
npefrTaBaensl na puc. 17,

42

JlaBneuune Meraanaa Ha Banku (P, k&) oupegensierca
no QopmyJe
P=pp 1, (26)
rae p —- yleabHOe AaBjeHHe MeTaJJa Ha BAJKH WM CONPOTUBJIEHHE Me-
Tajaa gepopmanun, Kefmm?,
IT — noBepxHOCTL COMPHUKOCHOBEHHS METAaJJa ¢ OJHUM BaJKOM HJIH
mAoWaAs ouara gedopmanud, Mm>,
KonrtakTHasa naoumajnb TNpH IPoKaTKe Ha IJaikoi Gouxe
onpegensietcss mo hopmyJae

D=bpy R-Ah.

Ins nopgcuera KOHTAKTHOA NOBEPXHOCTH B BBITSIKHBIX KaJaubpax

peKOMEeHIYeTcs MoJb30Bathesd (popmynamu, npeaioxennsivu B. T, Ipos-
I0M

IJisl KBajpaTta, npoKaTblBacMOro u3 oOBaJja’

Iy =0,75b, ‘/ Rp (ho — ) ;
11 OBaJia, TMPOKATLIBAaeMOro U3 KBajpara:

Mos = 0,54 (bo | b1) Y Ry (ho—h)
Aast pomGa WM KBajJpaTa, MPOKaTLIBABMOro u3 pom6a

HpoMﬁ —= 0,67b, ]/ (ho — 1) Rp’

rae ko —-iBRCOTAa CeucHHsI IOJOCH B cepexnie kKaiuGpa o mpoxona,
hy— BBICOTA CCUCHASL MOJOCL B ccpcauHe KaauGpa nocje  mpo-
xosa,
by — nanGosblias IIHPHHA CCUEHUST MOJOCHL 10 NPOXOAA;
by -— nanbosplias IKUPUHA TOJOCHL NOCTE NPOX0/A;
R, — paanyc Banka B cepcaulic kaauGpa
Beavuuna oGmatu a onpegensercs no dopMmynam, mpex-
aoxennsiM B, T. Iposnom

aAas pomba, NpokaTbiBaeMOro u3 pomba:
Ah = (0,55 +0,6) (hy — hy),
JJ51 oBaja, NMPOKaTLIBaeMOro W3 KBaapara:
Ah = hy—0,7h; (A19 MIOCKOrO OBana),
Ah = hy—0,85hy (nnst KPVIJOroO OBaJa);
Sl KBaZpaTa, NpokalbiBaeMOro H3 OBana
Ah = (0,65 +0,7) hy — (0,55 —0,6) Ay;
IJs1 Kpyra, NMpOKATBIBACMOrO H3 OBana:
Ah = 0,85/10 — 0 ,79h1 .
Yaenobunoe paBaenue (p) MOKHO onpegeauTs no gopmyJe
T M. TonyGena
pep == 0,575 | () 4 11, @7
i\ Iy

[AC O — CTATHICCKOE CONpoTHBAeise — nedopManny, onpemeaseMoe 1o
dopmyne DkenayHaa,
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hy — BHICOTA TOJIOCH TO JedopMaunui,

hy — BLICOTA MOJOCHL nOCHe JedopMaluy.

Touka NPHJAOMKEHUS M HANpaBJeHHe NOJHOIO [1AaBJCHMA MeTal/ula Ha
Basok (P) and cayuas NPOCTOrO [pouecca NPOKAaTKH TOKa3aHbl Ha
puc. 18.

Puc. 18. Cusa nonasoro japiec-
HHA MeTasjla Ha BAJKH

MowHocTe NpoKaTKU

Moot KL aTedest MPOKATHOro cTana paccuuruipaeics 1o ¢op-
myae M M. llrepiosa

Ry
Ah

rie Nap — MOULIOCTh TPOKATKH, onpeAcisemas no dopmysae M. M, Tlas-
n0Ba, mpeobpasonannoii H. Y. Jlurtopuenko; ke m/cex (Nagp = penBe X
X U Ah)

3uauciide frogu NPUITHMAEGTCST B 3aBUCHMOCTH OT KOHCTPYKIHH TOA-
WITHAKOB M YCJAOBMH MX PaGoOTLl: B MNOAIIMIHAKAX CKOJNBKEHNST C Me-
TaNIMYeCKHMH BKJAAABIIAMK [1a CTaHaxX JJs ropsiuer [POKalkH [ =
= 0,07 = 0,1, ¢ BkaagsunamMu U3 maactmacewt = 0,003 — 0,007; B nox-
WHITHHKAX JKMAKOcTHOrO Tpenus (tuna Moprokas) f = 0003; B moa-
innnukax Kauenwust f = 0,003

MoInoCcTy ABUrATEAT TAKKCE ONpeAensercs NO KPYTSIEMY MOMEHTY

NAB:(I‘OB':‘ 1,12) - {1 | 1, 3fnoqm - Nup, (29)

Man - fign
0,716

rac Ny — Molwiocts aBurareas, 4 ¢,
Mys — MOMEHT Ha BaJy JBUTCATENS, TM;
flgs — YHCIAO0 OGOPOTOB POTOpa ABHrartens, ob/muu
MowMenT Ha Bajy jABdrartesst, HeOOXOZHMMBIT JJA  TPHBOAE BaJKOB
npokatdoro craia (no aannoim A M, Llemukosa):

M;m = an + Mrp -+ Mzxx + Mmm-

Npy = c., (30)
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MowuenT npokatkd (cm puc 18) pasen:
Mup==P - a. 31)

C yueToM MOTCPb HA TpeHHEe B NMOALIMMHHKAX MOMEH1 NMPOKATKH JJA
LPCLTOTO cJydast MPOKarkH paBel

Mpp = P (D sinp + df),

rae d — quamerp IleeK BaJjKOB;
f — goaipuumedT Tpenus B NOAIIKIIHHKAX;
P — papnogeiictByronas LaBleHuss Ha Bajok;
f — yros, xapakTepU3yIOLIUii TOYKY INPHIOKEHHT PaBHOAEHCTBYIO-
Uled [aBJeHUSI MeTala Ha BaJKH.
[Tpn mpocroM cayuyae NpoOKaTKU C YYeTOM IIOTEPh HA TPEHHE MOMEHT
NPOKATKH JJIA OG0OHX BaJKOB MOMXKHO OmpeJe]dTb nmo dopmyne

Mup=2PYy R - An. (32)
3Hadenus P npu eopaueil npoxarxe
Jlnst 3arOTOBKH KBAJAPATHOLO CEUCHHUSI o o « v v o 2 s « o o+ .« 0,5
» Kpyrawmx npobuaed . . . . . . e e e e e e e v.. 0,6
% [IPOKAaTKH B 3aKPBITHIX KAJHODPAX . « v « v o v v o v « « & 0,7
Ecau ¢ =0,5, 10
Mapy=Py R-AR. (33)

Y1066l NOJMYUHTL NMOJIHBIA MOMEHT TPOKATKH, HeOGXOAMMO Y4ecTs MO-
MENT iyl Mrp, 3aTpauMBaeMbIX Ha NPEOLOJIeliHe TPeHHs B NOXMIHITHU-
KdX BaJKOB H NOMUHIHHKAX Bpamamowuxcs neraned. Ero MoxHo ompe-

IENUTL MO (hopMmy.te
MTp:P’f'd'n, (34)

rae Pf.d — moveHT, 3aTpauMBaeMblii Ha MPeOJOJNeHHe CHA TPEHHST B
MOMIUMTIHAKAX BaJKOB;
f — KosduuuesT TpeHUA B MONUIMMTHHKAX BaJjKOB;
d — nuaMerp WEHKH BAJKOB, MM,
N — Ko3thdHunuenT, YUHTHBAIOWHA TOTEPH HA TPeHHe B IPYTHX
Bpawalouuxcs: jgetansax npusoga (n = 2).
Tonma craTuyeckuit MoMeHT GyneT paBeH

Mer = Mup + Mrp = P(y/ R AR + fdn). (35)

TIpumep!l. Onpegeantb KpyTHAILIMH MOMEHT H MOUHOCTH MPOKATKH,
KOT/la M3BeCTHBl CpelHee yieabhoe gabjenue (pep = 13,4 xa2/mm?), wn-
puua jgo npokaTtku (B = 110 mm), mupdua  mocse  nporatku (b =
= 112,5 mm), xaraomuit paguyc Banka (Ryx = 247 mm), nuHeiHOE 06-
marve (Ahep = 14,8 um).

Jassenne Mmerania Ha BaJOK

B-b
2
X v/ 247 “H4,8 = 89500 xe.

110 - 112,5
o+12,5

V R« Ahg =13,4 5

P =pep

! Mo nmagueiM M M IlrtepnoBa
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Mowvent npokaTku
Mpp = 2PV RyAhy =2 - 89500 - 0,5 - 0,247 - 0,0148 = 5420 rem.

MowocTh npoKaIKku

rpn 80 o6/Mun
D 3,14 - 0,494 - 80

60 60

Uy == = 2,07 m/cex,

rorad 5420 - 2,07
Npp = W = 45500 rem/cex.

Mo dopmyae WM. M. IlaBnosa
Npp == p BougQhp = 13,4 - 111,2- 2,07 - 14,8 = 45500 xem/cex.

MouiocTs ABUraTedst

: R
N = (1,08 =+ 1,12){ 1 4+ 1,3fnom —ALh cNpp=1,1 X
247
X114-1,3-0,0005 —IH) - 45500 == 51 500 xen/cex
. 51500
-7—50 =690 24 c. wm (690 - 0,736) = 508 xem.

Ecan nomunazbuas mougnocrs asuratenst (Ny) u uucao oGopoTeB
HABHraTeass B MUUYTY (fy) HM3BCCTHBI, TO HMMEETCs BO3MOXXHOCTHL MDO-
BCPUTH TPABMJBHOCTL BLHIGOpPA O0XKATHA 3a NMPOXOX CHEAYIOUIMM  CIO
coGoM. )

OnpejensieM HOMHHAJLHEI MOMEHT Mo opmyie

0,7162Ny
= ——— mM

o — ’
ny

CTATHUECKHI MOMEHT
Mer= P (Y RAR +dfr)-
MakcnMaabiblii MOMENT He [AOJXKEeH TPeBLIIAaTh
Muoxe = (2,75 = 3,0) M,
ACMYCTUM, UTQ My = 125 Tm u
Muaxe = (2,75 = 3,0) My = (2,75 +-3,0) - 125 = 345 -~ 375 mxm.

Ilass gausoro npoxoga Mer = 235 Tm, B 3Tom ciayuae BbiGpamioe
o6xaTue LOMYCTHMO, TaK Kak

Mer 235
MM axc 375

HEKOTOPbLIE BONPOCHI TEOPMM KAJIMBPOBKM BAJIKOB

Onpepenenue M 3aflauM KanubpoBKM

Ha 6Goukax Ka/quGpOBaNHLIX BaJKOB BLITAYHBAIOT KOJBLEBLIE YIVIyG-
JIEHUST — PYULH.

[Tpoceer, oGpazoBanubil pyubsMu ABYX BAAKOB, DACTOIOKEHIBIX OLH.
Haj ApyruM, naseiBaetcest xkaauGpoM. CucreMa TnocnegoBaTeibHO
PacIONOKCINLIX KaAuGpoB, ofccheduBalomuX [OCTENCHHOE H3VIeHeHue
$OpMBL M Pa3MepOB 3arOTOBKM BIUIOTH 4O MOJYYEHUS] TOTOBOrO NPOAYK-
T4, HasblBaercsl KaauOpOBKONM NpoguJs, a NpaBuia pacnooXenus: Ka-
JOPOB Ha BajdKaX — KaJquOPOBKOW BaMKOB. .

Kanu6poBxa BajgkoB CIIOCOGCTBYET MONYYEHHIO TPABMABLHOLO U TOUHO-
ro mpou/si ¢ MUHUMAJLHBIM DPACcX0JOM BaJKOB U OJEKTPOSHEPTHHM Ha
OJHY TOHIY 10AHOrO NpOKaTa, MOJy4YCHHIO NMpOKaTa C YHCTOM NOBEPX-
HOCTDBIO, TOJIyYeHdl0 TOTOBOTO MPOGH/IS 3a MHHUMAJAbHOE KOJHUECTBO
TIPONTYCKOB 1B IGJSIX TOBLILCHUR NPOU3BOAUTEJLHOCTH CTana; ofecneus-
BaeT XOpOIIMi 3aXBaT NOJOCHI BaJKaMM I NPaBHJABHBIA BBIXOJ ec K3
BaJKOB, BO3MOJKHOCTb MEXaHW3alMH W aBTOMAaTH3aUMW [polecca Ipo-
KaTKH, NPOKAaTKy MaKCHMAaJblIOro KOJHYecTBa npoduieil pasnblx pasMe-
pPOB H MapOK C MHHHUMAJbHOH 3aTpaToHd BpPeMeHHM Ha NepeBa/Ky BaAKoB
U TepecTpoiky,

Knaccucpukaums kanubpos

INpumensiemble npy NpOKaTKe KaAwGpnl MO HA3HAUEHHIO MOMKHO Das-
ReMUTh Ha CJACAYIOLIHC yeTbipe THIA:

1. Ob6ocumnble uru sbLTAYNCHBIE — NJIsI YMEHBIUEHHS TUIOLMAAH CEde-
HHSl CJMTKA MJM 3arOTOBKH.

2. Yepnosoie uiu no0zoTosUTeAbHbIe — N1 faJbHeiIeld BLITSAKKH W
rpy6oit o6paGoTku npoduna ¢ mocTemenubM NPHOAHKEHHCM €ro pAas-
MepoB W GOPMEI K KOHEUHOMY CeYeHHIO.

3. IIpedordenounbie usu npeduucrogsie, NpefllecTBYIOLIHE YHCTOBSIM.

4. Ordenounsvie uau 4ucTossle KaAubpsl, TPUAAIOLEE TPODUIIO OKOH-
qaTeJdblbIl BUJL.

B raGn. 7 npusenensl KaauGpul mPocToil GOPMBIL, MOSYUHBIIHE CaMOe
WKPOKOE IPHMEHCHHE.

Kpowe 3Tux kanu6poB, NpuMeHsieTCss GOJBLIOE KOJHYECTBO KaluGpos
WISl PasaMuHbX (DACOHHBIX H CNENHaJbHHIX mpoduied.

[To onocoGy Bpesanusi pasauuaoT KagaGph:

1. Ilpamsie (c BepTHKAMBHON OCBIO, MEPNEHAHKYIAPHON OCH BajJKOB).

2. Hakaonnbie (c BepTHKAJABHOH OCBIO, PACNOMONKEHHOH MOA YIVIOM
K OCH BaJjKOB).
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FALJIIILA 7

HagzBanue u dopma KamnGpon ‘

7

Swuurvie uau nPAMOYOAbH BIE

]

Hpumenerte kaau6pos

Boistavnie 1 GuioMHHErax, 06KHM -
HLIN IpeNIAROBLIN - CTaHAX, HEempe-
PHILILIY ¢ [A1HAX 1 B UEPHOBHIX KJje-
TAX (()l)l()ﬂll‘( CLainon

Q

NS
ANYS

Pomou wekue

[TpepuncTOBLIC TIPH MPOKATKE KBaJ -
patuoii crami. BuiTsokdble B CHCTe-
Max poM6-—pomG K poMb—KBajpat

A /’\‘ ﬂ
P

v\

/\>

Ksadpamuvte

Uncroble NpH NMpoKaTKe KBajpaT-
HoOll cTajH. Boirsiknnie B cHcremax
pomMG—xBajpar, oBan—KBajApar, Iie-
CTWIPAHNHK—KBaJpaT

-= =N
L
— "
Ogaabrwme

[penuscToBble NpHU MPOKATKE KPYr-
JOH ctanu  BrITsKible B CHCTEME
oBaj1—kBajpar, osanx—kKpyr. Uncro-
BEIE [pPH TPOKATKE CHEIHaNIbHOrO
npoduas

N

N

o

s

71

Kpyeavie

YucroBele TpH NPOKAaTKE KPyrJiol
cTajH. BEITSKHBIE B CHCTEME OBaJ—
Kpyr

//\\
L
1]

~ 7

~/

Lllecmuzpannoe

BoiTsKHBIE B CHCTEME LIECTHIpaH-
HUK—KBajpar. YUucrosble W Npeguu-
CTOBBIE TIPH NPOKATKe HIeCTHI'PAHHOH
CTaJH

I1podoaxcerue maba 7

Hagpanne u ¢gopma KanauGpos

TlpuMenenne KajanGpon

J T\
S

Pespogvie

UepHoBble H INpeLuMCTOBHIE HpPH
TNIPOKAaTKe MOoJIOCOBOI CTaJu

==

L

oaocosvie

Uepiioskle H uMCTOBLIE NpPH Mpo-
KaTKe NoJIOCOBOTO JKeJe3a, peccop-
HOK CTasM, LITPHICOB H JICHTLI

T
Nl

Mruocozpaiiioe

IIpenuncToBHIE TiPH MPOKATKE KPYr-
JIOR cTamy KPYIMHBIX pasMepoB

e
=

oz
AN

Uepnopble M NpefNHCTOBBIE TPH
NpoKaTKe YrJaoBoll cramu

48

Yanosvte
U YepuoBble W YHCTOBBIE [NpH TPO-
KaTke 0anoKk
Baaounve

MpuMeuanne. IlyHkTupom Nokasan Bpodusb TOJIOCH, 33JaBaeMolt B Kaau6p.

4 A. A, ITporacon
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3 Ortkpoirete (¢ MMOHEH DazbeMa BaJKOB B Tpejesax kanubpa)

4 3Baxpeitele (C JMuiued paybeMa BAJKOB BIC Dpejes]oB kamu6pa)

TTocaca0BaTeNLHOCTL  PACTIONOKENUs KAJHOPOB MEPCUUCAEHHBIX TH-
MOR Tpd TMPOKATKe YIJOBOM (1a/M NOkasana Ha pHC 19

2

k= 7 S Y

5
Q % kﬂéﬂ# A
Puc 19 TlocacaoBaTeLHOCTL PACHOJAOKCHAS KaauGpoOB NpU mpoKaTke yraopofl
Ccragu
1 ~ 3aloroska, 2 — BoiisXKibe (0GXKuMHBIE) KaJIHGDPH, 3 — NOATOTOBHTEJbHBIC
(uepuosbie) Kaan6pbl, 4 — UpeAMHCTOBOY Kaaubp (3aKpuIThbii), 6§ — uHCTOBOH
KaJgu6p (oTKpelThiH)

Rl

3nemeHThl Kanubpa M ero nocrpoeHue
3asop mercdy saanawu Kanubpel orpanuuensl ¢ GOKOB OGypTamu.

Liicto 6ypToB Ha Oouke Banka OoJblle YHCAa KaauGpoB Ha eqHHHILY
U.apuuy OypTOB 1e/alOT PABHOU IIOJOBHHE HX BBICOTBHI S CTa/bHBIX

g ey =Y

—— (67

3¢
b=
b=
=
2

500

Puc 20 3a30op MCXKAYy BankKaMu

BAJIKOB M PABIOH HX BLICOTC JUISI 4ylyuwinlx Bajkoz Kpauunue Gypru
NeJIaloT wupe npovexyrounstx Paccrosine mMexay 6ypTaMi CHapeHHBIX
Baskon (puc 20) nasuizaiol sasopom mewdy saskamu OH yCTddaBau
B&ETCSl C YUCTOM OT/laud BAJKOB, BBI3LIBACMOM ynpyrou jgedopmManmuex
pcraicu crana Takum o0pasoM, BLICOTa KaauGpa A ciaraerTcs HE TOJBKO
U3 rayGuiinl Bpesa pyubCeB B HMKuMU Ky W BepXiuil /iy BaJKd, HO M U3
3220Pd MEXAY BaJKdMu A
Toi,1a BeicoTy A KanuGpa MOXKIO ONpeHeauTh M0 (GopmyJe

h=hy- hy+ A (36)

Bennunna 3azopa A Mexxpgy Oypiamud BaJKOB OnNpefessercs Npak-
THUECKH

50

Kaaubpeot Sasopet wexdy Gypramu saixkos

Yucroswle 001 Dy u 0,004 Dy (4715 BANKOB C POJHKOBHLIMH
TONUWHITHAKAMH)
Uepuosnle 0,02 D,

O6.4umuble 003 Dy

Dy — HauanvHBlN HOMUHATBHBI InaMeTp BaJKOB (paccTosiHHE MeXy
OCSIMH UIEBPOHHBIX IICCT PEH)

(Bbmyuc Kaaubpa BoXOBbie MOBEPAHOCTH OTKPHITHIX M 3ahPHITBIX KAa-
ANOPOB BEIMOMISIOTCS C HEKOTOPHIV HAKJIOHOM K OCH BAJKOR (p1c 21)

]

Puc 21  Haxknon 6oxoBmix CTEHOK Kaanbpa K OCH BanKon

BSJIHHHH& KOTOPOTO 3aBH(HT OT Hd3HAYCHHS] KamuGpa, xapakrtepa npodn
79, JOMY(KOB HA 10TOBBIH NPOGHIL (B wuCcTOBLIX KanuGpax) u APYIrHA
pakropos Tamienc nakaona GOKOBLIX CTPHOK Kaaubpa k OCH BaJIKOB
Ha3bIBARTCST BBIITYCKOM

BK - bl(

tgd = —
g4 2y 37

re By — wmpnna kaaubpa mpu pasmeMe Baskon
)

by — wMpuia npH OCHOBAIMY KanuGpa,
hy —BBIcOTa pyubs Kanubpa

C yBeJauyenuem yria Hak/JaoHd OOKOBLIX CTEHOK KaJmGpa BeJHUUHA

O6l0lﬂKH BaJKOB no ;LHaMelpy (D - D’ e e >
0 MENh 1 1
v ), W « ", UTO Cﬂ{ﬂye

2a
N ’
gy
meBa—— PIyGHIA BHIPDAGOTKH CTeHKH Kaqgubpa
BIMYICK J1€J1ACTCS B SILIMYHBIX, I
PAMOYTOJMbHBIX, De -
BBI\, GalouNbIX M Apyrux Kannépéx Y © Peopossx, momoco
KaTBeJmlmHa yKno1na GOKOBBIX CTEHOK Kaiubpa CcoCTAaBISET upu mpo-
150/(Ke BBHIIIMquMX Kanubpax 10—20% moaoc 1,5~—3,0%, wsennepos 3—
Ho;,}{};ﬂ}:ﬁaapo?x Ganox 2—259% Bnarogapst maxnony Goxomeix cre-
oK pa oGecneuunsaercss ynoG6CTBO MOLAYH NONOCHI B Kaaubp wu
A €e W3 Kamubpa, a Tahke HPaBHJAbHOE LEHTPHPOBAHUE I0JOCH!

4%
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8 KaauGpe. TOMy Ke CNOCOGCTRYCT 3aKPyIJiCHHE YrJoB B MECTaxX Bhl-
xola GOKOBLIX CTEHOK KaniuGpa na MOBEPXHOCTb GYpTOB.

Boutyek oGecrreyHBACT BO3IMOIKIOCTL [CPETOUKH BaJKa € COXpalCHH-
oM IHpHuLT KaanGpa, Ge3 BBIMYUKA OHa NOCAE KAXNJLOH LCPCTOUKH yBe-
JUTIHBACTCA.

Passemom kaaubpa NALIBACTCS MECTO HEPEXOLA TPauibl poduasn
C CANOro Bagxka ua Apyroil. B paypem xaanGpa zarekacr Melan B Cay-
yae mepeuosiienns, o6pasyst Tak NaibBACMbIA «yC»  HAH  «3ayCCHEell».

| p—

Puc. 22, T[IpuMep ucpenopauiisi  NOJOXKCHHSL  paibeMa Kanu6pon
npd UPOKATKE NOJOCHI

Lio6n mabekath o06pasoBaliust 3ayceilleB npil [POKAaTKe B 3aKPLITHIY
Kagubpax, [oJdoXKenie PaybeMa MCHSIOT B KaK/LOM  ClIeylolleM Ka-
migpe (puc. 22).

Hocrpoenue karubpa

PasMepul MHCTOBOIO KaanGpa Jo/uKluL GulTh G0ALIIC PA3MCPOB FOTO-
BOIO NPOMHIS Jla BEJARUHIY Yeajiki (cokpautcuue 00bCMa B pesyJbTare
oagaKicHHs Meradmia go 800—900” C) npn okonualuu npoKaTkd. Ycai-

[ %

T-QQ AN <
e Pue 23 O6osnaueHHe
o O — - DJACMEHTOR  SILUHYHOTO
. Bk ganu6pa
B (4
-QQ‘

Ka npuiuumaercs pasioft 1-—1,6%. Topsiue pasMepsl uHCroBoro 1po-
Qrasl M NPOMEKYTOUHLIX  [po(ILIeil yeTauaBauBaioTest 1o QopmyJe,
YUHTLIBAOWLCH Kohduumenr ycaiki.

Birauajac BLIUCPUHBACTCS TAK AsLIBACMDIT «cKeacr» Kamubpa, T. e,
KaauOp 6c3 saxpyracnnit  ITocae atoro crpoutes opma Kaanlpa ¢
YHCTOM BBLIGPANILIX Pa/lHyCOn.

B kauceTBe upuMmepa ita pue. 23 nokasaunl o603HaUuCHHA SUIMULIOTY
najitépa M ero 1oc1pocHuc.

Pacnonomeryue KanubpoB Ha BanKax

Onpedenrenue duamerpos u aunuil pabuvuux 8a4xk06. Pazauuawr clc-
AYIOIHC AHAMETPLl BAJKOB:

1. Homunanpuuit guaverp Dy — 370 BooGpaKaeMlil AuaMeTp, MpH
KOTOPOM BaJxXH cOnpukacajucn Gl Apyr ¢ apyroM Gea sasopa A. Ha-
4aJIbHBI HOMHHAJBHBIN AuaMeTp BaskoB Dg — paccTosiHue MeXIy OCAMH
LIEBPOHHBIX LICCTEPEH.

2. Cpeanufi nuamerp D p — paccrosinue MeXay OCAMH Naphkt BajKkoB.
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3. PaGouuit wau xarawomuit guaverp D, — quwamerp BaJKa, KOTrjia
MPOHCXOUT CONPHKOCHOBEHHE €r0 C MEeTaMIOM.

IMpu nocrpoenuu ka.ia6pOB NOAL3YIOTCS CAEIYIOLIMMH TFeOMeTpHYec-
KUMH JIMHUSIMH:

1. Cpennsas JHHHS BaJIKOB — FOPUIOHTAJABHAA JUHHSA, Heasl(ass pac-
cp
CTOSIHHE MeXIY OCAMHM BaJKOB ICHOJAM 5 /)

\

2. HefitpanpHast JMHHT — JWHHSA, TPOXOASINIAS 4epe3 LEHTPH TAKe-
CTH Kamu6posB.

3. Jlunust nMpoKaTKU — TOPM3OHTANbHAS JIHHHMSI, COBMeLIeHIass ¢ HeHT-
paJsbnoit JuHHed KaJauGpoOB BaJjKOB.

Bepxuee u HudcHee cdasaenue, Jluuust NPOKATKH HaXOAHTCs BEIIE HJH
HUKe cpeﬂneﬁ JIUHUW BaJIKOB B 3daBUCHMOCTH OT BCJAHYHILI HHUMKHEI'O H
BCDXIEro JlaBJaeHHUst. ,HJIH TOTO 4TOOLI 3apadee TpeJonpereliTh Hanpas-
Jielne JIBUAKCHUSA NOJOCHI, NMPHMCHAIOT BAJKH PAa3nbiX AHAMCTPODB. Ber-
Hee UM NHIKIICC JaBJICHHE B KaHHGan NPOKATHBEIX BaJKOB Olipenena-
01CA Pa3sHOCTLIO MeXKILy paﬁoqmvm JHaMeTpaMu:

4m= DS —_ D; — BepXHEC JabJenue,
—m = Dg — Dg — HHKHee AanjeHHe.

Huxnee napnenuc (—m) oCyLIecTBASIOT na GJAIOMMHTAX W TAMXKEJBIX
Clanax g IpeJOTBpPALLeNHsd  yyiapa  BBIXOLAUICH TMOMOCH O TepBbIe
POJMIMKK porbraira, ono obuvio npunumaercs paBinM 10 mm. Bepxnee
AABJIENTHC OCYUICCTBASIOT Ha CPOLHCCOPTHLIX M IMCJKOCODTHBIX  cTanax
IUIST TIPUKATHS HOMOCLL K HHIKIICH NIPOBOJKE, ueM ofecneudBacTtest oe
npsMoamielinodt nurxon. OGLRno Beanudia BCPXHEro AABACILI B KJae-
TAX Jyo cocranjsict 2—6 mm,

OnuiToM ycTanoBiIeHo, UTO Pa3iuia B JHAMCTPAX BAJKOB 1Ja sI{AL-
HHX (00XKHMHBIX) KaJHGPOB HC JOKHA OBITh B 2—39% Dy, npuucm
B nocaeaneM Kajaufpe owa lie AoJKHA npeBbunat, 1%; pasiunua B ana-
METPaxX BaJIKOB /I APYTHX THIOB OGXKHUMHBLIX KaaAHOPOB OTKPLITOH (op-
M ne joqkna OMTh peile 1%; /9 4HCTOBBIX KajguGpoB pasiuny B
IMAMETPAaX BAJKOB CJEAYET 110 BO3MOMKIOCTH HOBONUTH 10O IYJSI,

Hopsimox pacnoJoxeHus KaauGpos Ha Bajkax paspaorad mpod
A, T1. BunorpanoBoim (puc. 24).

ITpanuna pacnosoxedus kajianépa na Gouxke BajKa CBOASTCS K CJe-
nyouemMy:

1. Tlpn pamneix Dcp, m, i nanocutcs cpepusisi aunus  Baaxkos AB.

m

2. Onpesensiercst 3naucHue Ve
m "
3. Ha paccrostvuu paBHoM ~—— oT cpeaseit squnun AB nposomutes

auwua npokatkn CD (oHa Xe M HeHATpanbHas NUHMA); IS CO3TAHHN
m

\
BEePXHEro jJaBJieHusd T OTKMAALIBACTCH HUXKe CPEJIIIeﬁ JIUIUN, AJi9 CO3-

RaHUA HUXKHErO0 AaBJEHUA — BHIUIE, Hﬁ)}{ =0 sguuus MPOKATKUH H

4
cpeHsisi MHHUA BAJIKOB COBNAAIOT.

4. Onpegensor paGoune nuamerps Dy
NpH TNOCTOSIHHOM KaTallleM auaMerpe:

Dy =Dy —h. (39)
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Oco Bepxvezo Banka

A
) x Q
L b e
o
NuHus bankob
& <$ (qaei//ﬂmwm )
o
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c——\?' o /;1 ﬁ TCHIR TipoKamKY

= x
l | Oce numnezo Sarxa S

Puac, 24. Pacnosioxenyse JNUHHH MNMPOKATKH H CpeaHEH JUHHMH BZJKOB
NPH HENOCTOSIHHOM KaTalueM jgnaMmeTpe (puc. 25):
F
Dp:DH_—;— s (40)

rae h— BulcoTa Kanubpa, mm;
F — nnowans xanufipa, mm?;
b — wupuna KanuGpa, mu.

Puc. 25. Karaoomu# anaMeTp BaJKOB

Onpedenenue noaodxcerus nelirparorol aunuu, B Kanu6pax mpocrod
hopMbl HefiTpanbHAS JIMHHS SBJSETCA TOPU3OHTANLHOH OCBIO CHMMETPUH,
IleJsiilell BICOTY KaJubpa MOmoJaM.

Hefitpanbuas anuusA dacoHHOLO Kaaubpa ONpenessiercst TPeMs Cno-
co6aMu: NMPOBOAMTCS Uepe3 LEHTP TAXKECTH (pUIYPHl KaauGpa; NpoBOLUT-
ca TaK, 4To6bl yacTH KasnuGpa Bhllle ¥ HHXKe ee ObIM PaBHBL 1O IO

b4

manu s(puc. 26); mMpOBOAMTCH uepe3 CEPeAMHY BBICOTHI BCEro KaauGpa

{puc, 27
£ Hedmpanshan
/fzzﬂuﬂ
A~
\
N
R .

Puxc. 28. OnpejeneHde INOJOXKeHUA HeATpPaJbHON JUHUM Kanubpa
nQ BTOPOMY €nocofy

e

Puc. 27, Cnoco6 onpeaeneHus
HellTpauIbUOK JHUHH HCCHMMET

ag o e-
puyHor o mpoduns o Tp QINI

ThEeMY CIOCOGY
MetofuKa pacueta KanubpoBKM

1. CornacHo 3aiaHuI0 Ha NPOEKTHPOBaHHE KaluGDOBKH npodunrs om-

penesicl IHOro pasMepa NpeXKJe BCero HayuawoTes TpeboBalus, NpefbaBas-
eMeic B coorsercTBHM ¢ [OCTamMu MM TeXHHYECKHMH YCJAOBHIMH.
. 2. Kayuaioress yenoBust mpoxatkd (THI CTana, MOLIOCTb, CKOPOCTb
NPOKAaTKHK, YyCAOBHSA Harpesa), a Takxe (HaKkTOPHI, ONpeAe/siOlHe KayecT-
BO NMposbuas (XUMHYECKHH COCTaB, MeXaHHYeokHe CBOHCTBA 3TOH CTaai
JHpU Te™IlepaTypax NPOKaTKH).

3. B bI6upaioT cxeMy NMPOKATKH ¢ yueToM TpeGoBaHHI, NPCABABAAEMBIX
K KauecrBy mpoduJast ¥ TPOH3BOAMTEJLHOCTH CTaHA.

4, OnpenessioT ONTHMaJbHble MCXOAHbIe pa3Mepbl 3arOTOBKH HJN
CIUTKA JJIA noJydenHs mpeGyemoro mpoduas s ero pasMepa TIpu 3a-
HBaHHBIX YCJIOBHSX paGoThl IIPOKAaTHOIO CTaHa.

5, ¥ craraBiaMBalOT cpefHuil KOI(G(HIMEHT BLITAKKY,

6. OnpenensaoT NOJHBIH KO3(QOHUIMEHT BHITSKKKH H TpeGyeMoe UMCIAO
[POXOJ-0B.

7. CTpoAT KPHBYIO pacCHpeleseHHsl TEMNEPATyp [0 HPOXOAaM.

8. ¥YcraHaBmuBawT KO3Q(UUHEHTH BLITSKEK N0 MPOXOAAM ¢ TaKHM
pacueroM, 4TOOH OGECTEUUMBAJNHCh YCJAOBHS LEJOCTHOCTH MeTajja Hpw
AeopMalHH; PaBHOMEDHOCTH 3arpy3KH 3JEKTDOIBHraTejs 0O NIPYXO-
HaM; HOPMAaJbLHOTO 3axBara MeTa/jla BaJKaMM; TIPOYHOCTH BaJjKOB.

9. Owmpenensor GopMy W pasMepsl KajanGpOB.

10. Hdas xaxporo mabaoHa KaauGpa HaXOLAT IEHTP €ro TF[/K(QCTI

li. Hawmeuator cpeauton sauusio.

12, "YcraaBJHBAIOT 3HAUEHUE BEPXHErO WJIH HHMKHETO [1ABJECHHS.

13. OnpegensiorT JMHHIO NPOKATKH, C KOTOPOH COBMEIBETCH HEHT-
pasibHaM JIHHHA.

14, BoiucHAIOT KOHTAKTHYIO IVIOMIAb CONPHKOCHOBEHHHA MeTaana ¢
BaJIKOM .

.
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15. OnpenedsdioT BeauuHy cONPOTHBJICHHST JedopMauud  MeTalra
il NaBJeHUs MeTaJsia Ha BaJOK.

16, Tlpu pmaunoii cxeme NPOKATKH YCTallaBAMBAIOT MPOH3BOJHUTENb:
HOCTb CT@HA, MCNOJB3Ys Auarpammy AnxaMeuUKoro.

[Tpu pacuere KanuGPOBKH OGLIYHO NPOBEPSIIOT MOLIHOCTL JABUIATEJNSs
WJIH OTPeNe]sioT ee B CJyyae NPOEKTHPOBAHMS HOBOrO CTaHa, NPoBeps-
10T Ha NOPOYHOCTb OCHOBHBIE AE€Taj]M CTaHa (BaJoK, CTaHHHY, MOAYIUKH,
IOALUKITHHKH) .

OcHoBHbIE pa3Mephl 3a]aHHOrO NPOQHAsS B ropsiueM COCTOSHHH Ompe-
qensloTcs Mo (GopMmyse, yuuThIBaloOLlel H3MEeHeHHs JUHEHHBIX pasMepos
reoMeTpuieckHX (Uryp IpH Harpese.

Kosbopuuuent BHTSAKRKHU [lpu BeGope Kodpduuuenra
BLITSIXKKM B 3aBHCHMOCTH OT MOILHOCTH CTaHa, CKOPOCTH NPOKATKH, TeM-
nepaTyp MPOKATKH, MAPKH CTaJM MOJb3YIOTCA NPAKTHYSCKHMH A4HHBIMU.

Copmogoii memana

Koahdumuen s
Kasu6pet BHITSLKKH
UHCTOBHIE . . . . . e e e e e e e e e e e 1,141,156
POMOHUYECKHE o « v v v v v v v v e v e e o o e o o s 1,25—1,40
KBAZAPATHBIE . v v v v v v v v v s o o e o e o e e e 1,20—1,80
TIOMOCOBBIE - « o v « 4 v o v o v v o s e e e .. 1,30—3,90
Paconnvitl memarn b
Kosbduuuentn
Kanu6put BLITIKKH
UHCTOBBIE  + v 4 « o o v s o o o o o o o o o o o s o 1,10—1,20
YepHOBble AJIsi ABYTaBpOBHIX GajoK H wisennepos . . 1,20—1,60
UepHOBBIC AJS YIOMKOB .« 4 4w o o o o« v o o ... 1,30—1,80

OG6umit Ko3pOUIHCHT BHITAXKKH orpegensercs no GopMyde

Fo
bog == » (41)
Fn
tae Fo — maomanb ceyeHust CAMTKA HAM 3aTrOTOBKH;
Fy — njowale ceucnus 3algawHoro npogus.
Komnuecrso npoxoncs onpezgensercss no Gopmyle
g Fo —1g Fy
n = (42)
18 wep

O6wui Ko3(pPULHEHT BBHITIKKA DaBeH NPOU3BEJEHHIO YACTHBIX KO-
3 DHUHEHTOB BLITSIKEK, T. €.

Bog =t gt Bzt g B (43)
ITpu npokaTke copTOBOro M HaCOHHOrO MPOKATA IOJIB3YIOTCA TMpPaK-
THYECKUMH KO3 DUUHEHTAMYU BHITAKKU:
BUIIOMHHTH H OGMHMHBIE CTAHBI . . + & & 0 o 4 o « & » 1,10—1,25

CopToBbIe CTaHB
Coproso#t npokaTt

OTAEJIOUHBIE KaJHGPL . . . . . . . . . . . . 1,14—1,15
NOATOTOBHTENbHEIE KAMHODBl . , . + . . . . . 1,14—1,60
CHCTEMa OBAJT — KBAZADPAT . v o . v v o v o o . 1,20—1,80
CHCTEMA POMOG — KBAADAT . + o « o « o « o 4 . 1,20—1,60
cucremMa poM6 —poM6 . . . . . . ... ... 1,25-—1,40
ToJIocoBble H 06pyuHble npodusauw . . ., .. 1,15—1,90
OGXKHUMHBIE KAJMHODBL . . . . . . e e e e, 1,30—1,80
IpodbuarHu# npokar
OTHAEJNOYHEIe KAMHGPB! . . . . . . . . .. .. 1,07—1,15
TNOATOTOBHTENbEbBIE KAJTHEPBL . . . o o o . .+ . 1,20—1,80
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Vraws 3axBarta npusumaimotcs no padueiM A, M. Leaukopa:
NpH MpOKaTKe COPTOBOrO MeTasyla yros 3axBaTa cocrapaser 15—22°,
An 1 1

_OTHOIIEHHe ——— =~ =+ T—; JIPM NPOKAaTKe 3aroTOBKH B°Ba/jKax C He-
Dp 30 15

CeYeHHOH WJM HaBaPeHHON NOBEPXHOCTHIO yToJs 3axeata — 27—34°, or1-
Ah 1

HOIIEHHE  ——— COCTaBJSAET. —— — < »

OcobennocTu Kaaubposkiu 8aaxkos
0Afl HenpepoleHOL NPOKATKU

OcHOBHO# OCOGEHHOCTHIO HEMpPepLIBHOH NpPOKATKU sBJseTcss 00XKaTHe
MeTajla OZHOBPEMEHHO B HECKOJLKMX KAeTAX. UTo6nl He GLIIO HATH-
HEHHSA MU NeT/1e06pasoBaHust MOJIOCH, NPOKATKA MOXKET OCYLIeCTBJIATD-
€ TOJNBKO TNPH YCJAOBHH, €CAH COOMIOLAETCS MMOCTOSHCTBO CEKYHIHBIX
06teMOB NMPOKATHIBAEMOrO MeTasJa:

Fyv = Fyvy ==...Fpu, = const. (44)
nDn

60
mHOXHTEeAL (1 + S); Torma mosyuum

3aMenuM v BBIP avK eHHEeM H yuTeM OnepelkeHHe, BBeAS CO-

n
%0 (1-+S8). F=const

WJIH, COKpallast Ha MOCTOSIIHYIO BCJAHUMIY “é:;.
D.n-F(1-438)-=C, (45)

rae F — nuollads NOMepeunoro ceyeHHsi B PacCMaTPUBAEMOM DYubE;
¥ — CKOPOCThL BEIXOJA MeTakNa H3 BaJKOB;
D — pabounit WM KaTaloUHi TMAMETP BajlKOB,
7 — yyucja0 ofOpOTOB BAJNKOB B MHHYTY;
S — onepekeHne MoJOCHl (B A0JSX €NXHHHILL);
C — KoHCTaHTa KaJuGPOBKM HENPEPLIBHOLO CTaHA.
IMocsre pacueta pa3MepOB BceX KaJUGPOB H ONPee/eHHS KOHCTAHTH
(ro NEePBOH MM MOCJEJHEH KJETH) YHCAO 060POTOB BaJKOB OCTAMLHBIX
KJeTeH HaXOAAT M3 ypaBHEHHs

n—= .
. FD,

Ecan uncno 060poToB BasfKOB M3MEHHTH Heab3sl, TO HJIs ONpefe:
JeKHs] pa3MepoB KajauGpa mouse3yloTcst dopmydoi
C

FDy=—. 7

(46)

Daconnsie MPOHIN, a TAKIKE CMJIABE C BRICOKHM COMPOTHBICHHEM
HGQJOpMalIHH Ha HeIIpepBIBHLIX CTaHaX, KakK INMpaBUJO, He NIPOKAaTHIBAKOTCSH,
Ha HHX B OCHOBHOM NPOX3BOLUTCHA TMPOKATKA NPOCTHIX mpobuaell (wsag-
pat, Kpyr, noJoca).



KANMUBEPOBKA BANIKOB
ANa NPOKATKM MNMPOCTEHLLUMX MPODUNEN

KanubpoBKa BanKOB NOAroTOBMTENbHbIX KNETeH

IToarotoBuTebHAST KJeTh BXOAHT B COCTaB JMHEHHBIX CTAHOB, Kak
oGxuMuast (TpHO), Ha KOTOpPOH TPOU3BOAUTCH TIPOKATKA 3arOTOBKH
kLazpathoro ceyenust 150X 150, 100X 100, 90X90, 7575, 60X60 mn
no kBajgpara 45X45, 40X40, 35X35 mx. Ilpn KaaubpoBKe BaJKOB MOI-
FOTOBHTENBLHBIX KJETeH NMPUMeHsIOT KaauOpbl: poMOHuecKHe, KBaapaTHble,
ORaJIbHBIC U SILLHUYHBIC.

Cucrema pomb — pom6b. PomGuyeckue KaauGpel MO3BOJAAIOT  MOJY-
YHTh KBAjJPATHYIO 3arOTOBKY MyTeM TOBTOPHOTO NPONMyCKa NOJAOCHE NOC-
Je ee noBopota na 90° yepe3 OAHH M TOT XKe KanuGp, a TakKe HaMensa
3230p MeXAy Baakamu. K uHeaocTaTkaM OTOH CHCTeMbl KaluGpOBKH OT-
HOCATCSL:

1. Ocaabucuue panka B cBsI3u ¢ Gospuein (moutn B 1,5 pasa) ray-
6K10ff Bpe3a MO cpaBHeliHi0 C ALIMYILIMH KaJddOpaMH

2. HepaBioMephoe oxJsaxK/JeHHe MOJIOCHL, YTO HIOTAA NPHBOLHT K
fCABJEHNIO TPCULMI B yrjaax

3. Tlioxoe ypaJjenie oKanuibl.

4 Heo6x0IMMOCTb KQHTOBKH NOCJAe KaxKIOIO NPOMyCKa

IIpn npokatke B pomGuueckux Kaaupax Ko3PODHIHEHT BLITSHAKH
paBell KBAaApPaTy OTHOUICHUS AHAroHaled KaauGpoB

e (-2

ITpu yBennuenunm yrsa y BepUIMHBI POMOa BHITSKKA TaKKe YBEJAHUH-
Baercd. CpenHuH X03hGhUUHEHT BBIISKKM NPHHUMaercs: Wep = 1,15—
—1,20. Maxcumaneuslit yron saxeara 26—28 . Jina mpakthueckux pac-
YEeTOB MOJBb3YIOTCH CJEdYIOUIUMH OCHOBHBIMH  33aBHCHUMOCTSIMH  MeXKAY
3eMeHramMy pom6a’

maomags pomba F =05 b .k

g h
ocTpeiit yroa pomba tg o=

Tyno#i yron pomba a = 180 — f; A
IKHpPUHA BPE3a POMGUYECKOTO Kaadfipa B BAJNKU by = b <1 —7;);

BEICOTA POMGMYCCKOrO KaJuGpa C yyeTOM 3akpyIJieHuir paanycoM r
h\2
e () 1)

hg =-h-—2r
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he—A

ray6HHa pyubs (raySHHA BPCid B O/ BANOK) hp = — 5 .
Ecnu uspecTen k03(dOHIHCUT BLITSDKKM W H YroJ G NpU BepUIMHE
pom6a, 3agaBaeMoro B CaAefylouLtin poMGHUECKHH Kaaubp, TO JHHeHHOe
olxaTHe MOXHO ompelenuth Ho Qopmyde
M=bf |l ———F——]. (49)
tg 7 VP'

HauGonee pacupoctpanen MeTox NOCTpOEHHsT poMGa, MO KOTOPOMY
BlrpUna nocJaegyolero kaauGpa paBHa BHICOTE npeAbAywero (Ges sa-

Kpyraeuns):
bn = hn—l . (50)

ITpu xo3dduuuente BHITINKKA W, passoM [,18—1,20 yrasl npu Bep-
WHHAX POMGOB pPEKOMeIlyeTcss MPHHHMAaTh B 3aBHCHMOCTH OT pa3Mepa
FOTOBOTO KBajpara:

Pasmep xpazpara, Mm@ . . . . 6—8 8—10 10—14 14—22 22—30 30—50 50—75
TVIBl NIDH BepuIHHAX DPoMGOB.
PAZ. + « . v .. ... ... 120 118 116 114 112 110 10R

Ha pomGax Goabwinx pasmepoB HauGosee pacnpocTpanes yroa i00°
npM BEPIUKHHE ([0 AAUHBIM 33BOJA «IJAEKTpoCTaaby, 94—98°). Paguyc 3a-

KPYIJIeHHSl NpU BeplliHHe

rn=1(0,2+0,4)a,

rRe a — cropona pomoa,
papuyc 3axpyriacuus y GypToB

r, = (0,15 = 0,20) q,

NPOCTOP AJS YIUIMpeHust

. Ab > kAR,
rae k= 0,15 —-0,30,
POJIMMHHA 3a30Ppa MeX1y BaJKaMH

A = (0,01 —0,02) Dy.

TToctpoenne pomGuueckoro kKamufpa moxasaHo Ha puc. 28. Ha cos-
PEMEHHBIX HeTpepLIBHHIX NPCKATHBIX CTAaHaX KaJuGpOBKA IO CHCTEMe
poMG — poM§ rnpuMeusiercs peako

Cucrema ksadpar — pomb — xsadpar Ilpumensercsi, XaK BBITAXK-
Has, a TAKKC AU TIOAYYCHHST KBAJPATHOM 3arOTOBKH PasJMyHLIX paa3-
.MepoB M3 npoviexkyTounnlx Kanubpon (puc 29)., [lpemmymectBa 3toii
CHCTEMBI"

1. Bo3mMoxkHOCTb noJIyueHus psijfia NPOMeXYTOUHBIX KBAjJpPaTOB, HMeEl0-
H{IX Jy4IlyI0 reoMeTpuyeckyio ¢GopMy, yeM IPH NpoKaTke B poMGuuec-
KuX Kaaubpax.

2. Bosbuine 063KaTisi B CBA3W C BO3MOMKHOCTBIO TIPUMEHEHHS POMBOB
¢ GoabliuMu yriaamu npu Bepiuuue (mo 135°).

Hepocratku cucteMmnl Te Ke, 4TOo W y CHCTeMBl PoMG — poMG. Tlpu
NOCTPOEGHHH poM6a ¢ AMATOHANSIMH, PAaBHLIMH JHAroHajsiM GoJbIIero u
MEHBIIETO KBaAPAaTOB, OTHOIICHHE AMAroHajeH NAeT BEJUYMHY BBHITAKKH

A 1,414 b
b= = 1)
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B npumensieMBIX Ha NpakTHKE KaanGposkin BLIISIDRKA B CHCTeMe K3af-
par -— poM6 Kosebaercss or 12 no 1,6 Ilpu »1oM B ucpHOBBIA KaauGpax
ynotpebasgrces BRITAXK¥H nopsaka 1,25 115 KoappHuueHTs BHTSAKKY
B POMOMUECKOM M KBAZPATHOM KaauGpax HPHIUMAIOTCS OAHAAKOBLIMH

b«

b

Puc 28 TIloctpoenue pomGHueckoro xanu6pa

217 24

Npedyucmobsre pyvsu

xBadpam

Puc 29 KaauGporka KBaapaTHOM CTajH

F'eomerpus xBajgparTa

[lnowans xsampara F =05 b-h Cropona ksagpata a=VF
iy npu b = h

a= V0,50 = 0,707,
Wupuua Bpe3a KBaAPaTHOro KaJmGpa B RaAJKH#
be=b—A,
BLICOTA KBAaAPAaTHOrO Kanuﬁpa C y4YeToM 3apr1‘JIeHX/If{
hy=h—2r(V2—1) ~ h—0,8,
ray6uHa pydns

BLICOTA POMOHUECKOro Kaaubpa
A—a

=(1,3+1,38)a— ———
h=(l, ya— o

(vm—%}“—), 52
60

ILUpHHA POMGH 1€CKOTO KalmuGP 1 1P H3BLCTHOM [VIONIAAN H BBICOTE
or
h

(/-

[lupuuy povba GepyT 60Tuuie [MdTOHANH 3a7aBAaeMOr0 B HEr0 KBAf-
para, a BBICOTY — MeHblUIe ,[Haro4aju MOCTeAyIOUero KBaapara Ha Be-
JHYMHY YIUHDEHHS B 3TuX KaauGpax

b=1,414 -+ Abpoys, }

5
h=1,41a — Abganp ©3)

TlpaBuna mocTpoenuss KBafpara Te e, 4TO W /A POMOHUECKHX Ka-
mi6pos

Yros npu BepliMHe BhITSKHOro xBagpara jgo 93°
Yroa mpu Bepluxme OTACAOUHOrO KBajparta 90°30

o

h
2—\\\_(

Puc 30 CHcreMa OBaa — KBajapat

Cucrema 08as — Keadpar — HauGoJsiee pacnpocTpaHeHlias BBITAXKHAA
cHcieMa IIpH Npokatke mpocThix npoduien (puc 30)  Obagbnbie  ka-
JMGPH APUMEISIIOTCS, KaK BLITSKHBIC, @ OPH IIPOKATKE KPYra, Kak mpe-
OTHLJIOU b

IIpeuvymiecTBa 3TOH CHCTEMB

| Bosmomtocrs ocyuiectsienust GOMplIMX BBITAXKEK (B oBajte no 2
H B KBazapare 10 1,8)

2 VYcromMBOE pPALNONIONKENHe OBaja B KBajAPATHOM Kaaubpe, 9T)
MO3BOJIICT NMPUMEHHTh aBTOMaTHueckue OGBOIKH

3 PaBHOM(pIOE OXJaXAeHHe MeTalla

Hepnocratkn cucrembt

1 Hepasnomepiblit n OblcTpbll H3HOC KaJHGPOB B CBASH C liePaBHO
MepHOH nxedopMalHell MeTassga B OBajJe H KBajapare

2 HeB03aMOXKHOCTL NOJNYYeHHs] KBaZpaTOB INPOMEIKYTOUHBIX pasMme
poB

3 OGpasosanue cx/1ajJok y GOKOB OBaJa M HA BepuUIMHAX KBaApara,
DDUBOAAUIUX K MNOSIBJICHHIO BOJNOCOBMH

Tlnomans oBasa ompefessieTci B 3aBHCHMOCTH  OT  COOTHOIIEHHA
MeXKJy JJleMeHTaMi oBaja u ero dhopwoil (rtabn 8)

Tonuudy oBaja BBIUKCAAIOT IO (opmyde

hop — a—5 (g — 1), (54)

rae  a-— cropoHa GauAanlero MeHplIero KBajapard
Wy — BHITSXKKA B GaHKaMlleM MeHbIIEeM KBajapare
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TaGauuya 8

KOHCTPYKUHS OBANBRHEIX
Kanu6poB

DdopMyJ1a Ans ONpejiesIeHAsT NJ0LIAH

I podorrxcerue maba 8

Qeas, cocmoaujutt us deyx

2
F=—0bh
3

OHCTPYKUMST OBAJIbHBE X
K p}{anu,‘mpos dopMys1a RJg ONpe/ieeHNs IJIOMaH

::./:bi
\/1\,(5’7450 -

Osasntitl kaiubp ¢ socHymvIM
KOHMypom

ceamenmos

b —

i b — |
3 -q

Osgaa, cocmoswuil us dsyx cea-
mermoe (no Oannvin B. I1, Bax-
munosa)

Llecmuepanusid osaa

Hayxpaduycnuiil  08aroHulll K-
/tuéél(no datinvim A. . Fososuna)

R.L b g

R
b
I

a ——=

Tpexpaduycuoits osar

Maockut oaasbuvtil Kaaubp

14
i

2 =5 o)
2l bzc 3

BudousmetieHuwil naockutl 06as
(no Oagunein B. II. Baxmunosa)
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o nmarpavme (puc 31) onpe leasior ofULYI0 BHTHKKY B OBAABHOM TALJIHILA 9

¥4 KBajgpaTHoM Kamubpax (Mo.) JdlcMm no auarpamme (puc 32) onpe-
JEeJIII0OT OTHOIUGBHE BBITAXKKU B KBaJIPAITHOM 1f  OBaJibHOM Ka:m6pax » F , b F , b P
(p“). nocie yero — Ko3p@UiUeNT BLIIH/KKM B KBaAPAaTHOM Kaaub- “n e W h “he e e T
o
pe mo dopuyie o
Uk = ] v (55)
KB Go 0K 1,10 | 0,843 | 0,5525 || 1,50 | 1,084 | 0,8125 || 1,90 | 1,334
Lo 1,11 1 0,849 | 0,5580 || 1,51 | 1,090 0.8200 || 1,91 | 1,341
x 1,120,855 | 0,5636 | 1,52 | 1,006 0,8276 || 1,92 | 1,347
40 ® 1,130,861 { 0,5692 || 1,53 | 1.102] 0,8352 || 1,93 | 1,353
361 > Mx/ﬁ% 1,14 10,867 | 0,5749 | 1,54 | 1,108 0,8429 || 1,94 | 1,360
2 7 /////%’zg 1,15 | 0,873 | 0,5806 || 1,55 | 1,115| 0,8506 | 1,95 | 1,366
© LA 1,16 | 0,878 | 0,5864 | 1,56 | 1,121] 0,8584 || 1,96 | 1,372
2489 Y e 1,17 | 0,884 | 05922 | 157 | 1,127( 0.8662 | 1,97 | 1,379
< 2,56 iy 1,18 | 0,890 | 0,5981 || 1,58 [ 1,133| 0,8741 || 1,98 { 1,385
§;2 1,19 | 0,896 | 0,6040 || 1,59 | 1,140 0,8820 || 1,99 | 1,391
o /25 P72l 1,20 | 0,902 | 0,6100 {| 1,60 | 1,146 | 0,8900 || 2,00 | 1,398
;1,96 1,21 10,908 | 0,6160 | 1,61 | 1,152( 0,8980 | 2,01 | 1,404
§f169 < 1,22 10,914 | 0,6221 | 1,62 | 1,158/ 0,9061 | 2,02 | 1,411
3 144 1,230,920 | 0,6282 || 1,63 | 1,164| 0,9142 || 2,03 | 1,417
S 1,24 | 0,926 | 0,6344 i,64 1,171] 0,9224 | 2,04 | 1,423
h 1,25 | 0,932 | 0,6406 || 1,65 | 1,177 ] 0,9306 | 2,05 | 1,430
0 10 20 30 40 S0 60 70 1,26 | 0,938 | 0,6496 || 1.66 | 1,183} 0°9389 || 2.06 | 1 436
Cmopone kbadpama,mm 1,27 10,944 | 0,6532 || 1,67 | 1,189 0,9472 | 2,07 | 1,442
Puc 31 Onpenenenne obmelt BWTAKKH B  KBaAPATHOM 1,28 | 0,950 | 0,6596 {| 1,68 | 1,196| 0,9566 | 2,08 [ 1,449
. ! OPadtOM KaTHGDAX 1,29 | 0,956 | 0,6660 || 1,69 | 1,202 | 0,9640 || 2,09 | 1,455
1,30 1 0,962 | 0,6725 | 1,70 | 1,208 0,9725 || 2,10 | 1,462
1,31 /0,968 | 0,6790 || 1,71 { 1,215| 0,9810 || 2,11 | 1,468
o1g09 7 1,32 | 0,974 | 0,6856 i'72 1,221 0,9886 | 2,12 | 1,474
U 1,33 | 0,980 | 0,6922 || 1,73 | 1,227 0,9982 || 2,13 | 1,481
< 0s 207 ot
3 /%/ 1,34 | 0,986 | 0,6989 || 1,74 | 1,233 | 1,0069 | 2,14 | 1,487
3 1,350,992 | 0,7056 | 1,75 | 1,240 1.0156 || 2,15 | 1,493
s o7 1,36 1 0,998 | 0,7124 | 1,76 | 1,246 1,0244 { 2.16 | 1,500
§ 45 46 47 48 19 20 21 22 23 24 25 1,37 | 1,004 | 0,7192 | 1,77 | 1,252| 1,0332 | 2,17 | 1,506
Boimamna frb-of 1,38 | 1,010 { 0,7261 | 1,78 | 1,258 | 1,0421 | 2,18 | 1,513
1,39 | 1,017 10,7330 || 1,79 | 1,265 1,0510 || 2,19 | 1.519
Puc 32 CoortnourenHe Mexay hos3dhduUIHEeHTOM BBITSXhH B KBaXd
PaTHOM H OBAJbHOM KamHGpax 1,40 | 1,023 | 0,7400 || 1,80 | 1,271| 1,0600 | 2,20 | 1,526
H, HaKOHell, K03)(GUUUEHT BHITSKKH B OBAJLHOM Kaaubpe — U3 COOTHO- }:g i:ggg g:;g? }:g; }:%Z }:ggg? g:g; i’,ggg
Luenns 1,43 | 1,041 | 0,7612 || 1,83 | 1,290| 1,0872 | 2,23 | 1,545
_ Mox (56) 1,44 | 1,047 | 0,7684 || 1,84 | 1,296 1.0964 | 2,24 | 1.551
Boa = = e 1,45 | 1,053 | 0,7756 | 1,85 | 1,308| 1,1056 | 2,25 | 1,558
1,46 | 1,059 | 0,7829 || 1,86 | 1,309| 1,1149 || 2,26 | 1,564
K s € 10T OTHOUIECHHUE ) s ] ) ’ ’ ’ s
3Haﬂ maoliage 0BaJa U €ro Bb:)iOTy onpeneas T 1,47 1,065 0’7902 1,87 1,315 1,1242 2’27 1’570
— 1,48 { 1,071 { 0,7976 | 1,88 | 1,322| 1,1336 | 2,28 | 1,577
h: 1,49 | 1,078 | 0,8050 || 1,89 | 1,328 1,1430 | 2,29 | 1,583
0 KOTOPOMY HAX0AAT Bce pasmepbl oBana (raba 9)
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M podonsicernue maba. 9

b F r b F r l_) i _f__
h h? h h h? h h h? h

9,30 | 1,590 | 1,5725 | 2,71 | 1,855 | 2,0880 || 3,11 | 2,116/ 2,6680
231 | 1,596 | 1.5840 | 2,72 | 1,861 | 2,0996 || 3.12 | 2,122| 2.6836
2.32 | 1,602 | 1,5056 | 2,73 | 1,868 | 2,1132 || 3.13 | 2,129 2,6992
2.33 | 1,609 | 1,6072 | 2,74 | 1,874| 2,1269 || 3.14 | 2,135 | 2,7149
2.34 | 1.615 | 1.6189 | 2,75 | 1,881 2,1406 || 3,15 | 2,142 2,7306
2.35 | 1,622 | 1,6306 | 2,76 | 1,888 | 2.1544 | 3,16 | 2,148 2,7464
2,36 | 1,628 | 1,6424 | 2,77 | 1,804 2,1682 | 3,17 | 2,155 | 2,7622
2.37 | 1.635 | 1.6542 1| 2,78 | 1,900 | 2,1821 || 3,18 | 2,161 2,778l
2.38 | 1,641 | 1.6661 | 2,79 | 1,907 | 2.1960 || 3,19 | 2,168 2,7940
239 | 1,648 | 1.6780 | 2,80 | 1.913| 2.2100 || 3,20 | 2,175} 2,8100
2,40 | 1,654 | 1,6000 || 2,81 | 1,920 2,2240 | 3,21 | 2,181 | 2,8260
241 | 1,661 | 1,7020 | 2,82 | 17927 2.2381 || 3.22 | 2,188 | 2,8421
9,42 | 1,667 | 1,7141 | 2,83 | 1,933| 2,2522 || 3,23 | 2,194 | 2,8582
9,43 | 1.674 | 1,7262 || 2,84 | 1,940| 2,2664 | 3,24 | 2,201 | 2,8744
2,44 | 1,680 | 1,7384 | 2,85 | 1,946 | 2.2806 || 3,25 | 2,207 | 2,8902
2,45 | 1,686 | 1,7500 | 2,86 | 1,953 | 2.2949 | 3.26 | 2,214 | 2,9069
2,46 | 1,603 | 1,7629 | 2,87 | 1,959 | 2,3092 || 3,27 | 2,220 2,9232
2,47 | 1,700 | 1,7752 | 2.88 | 1,966 | 2.3236 || 3,928 | 2,227 | 2,9396
2,48 | 1.706 | 1,7876 | 2,89 | 1,972 2,3380 | 3,29 | 2,233 2,9560
2,49 | 1,712 | 1,8000 | 2.90 | 1,979 2,3525 || 3,30 | 2,240| 2,9725
2,50 | 1,719 | 1,8125 | 2,91 | 1,985 2,3670 || 3,31 | 2,247 | 2,9890
2,51 | 1,795 | 1,8250 | 2,92 | 1,992 | 2.3816 || 3,32 | 2,253 | 2,0056
2,52 | 1,732 | 1.8376 || 2,93 | 1,998 2,3962 || 3,33 | 2,260 | 3,0222
2,53 | 1,738 | 1,8502 | 2,94 | 2,005 | 2.4109 || 3,34 | 2,286/ 3,0389
2,54 | 1,745 | 1,8629 | 2,95 | 2,011 2,4256 | 3,35 | 2,273| 3,056
2,55 | 1,751 | 1,8756 | 2,96 | 2,018 | 2,4404 { 3,36 | 2,280 | 3,0724
2,56 | 1,758 | 1,8884 | 2,97 | 2,024 | 2,4552 || 3.37 | 2,286 | 3,0892
.57 | 1,764 | 1,0012 | 2,98 | 2,031 2,4701 | 3,38 | 2,292 3,106l
2,58 | 1,770 | 1,9141 | 2,99 | 2,037 | 2.4850 || 3,39 | 2,299 | 3,1230
2,59 | 1,777 | 1,9270 || 3.00 | 2.044| 2,5000 | 3,40 | 2,306 | 3, 1400
2,60 | 1,784 | 1,9400 | 3,01 | 2,050 | 2,5150 || 3,41 | 2,312} 3,1570
2,61 | 1,790 | 1,9530 || 3,02 | 2,057 | 2,5301 || 3,42 | 2,319 3,174l
2,62 | 1,797 | 1,9661 | 3,03 | 2,063 | 2.5462 || 3,43 | 2,325 3,1912
2,63 | 1,803 | 1,9792 || 304 | 2.070( 2.5604 || 3,44 | 2,332 3,2084
2,64 | 1,809 | 1,9924 | 3,05 | 2,076 | 2.5756 | 3.45 | 2,339 | 3,2256
2,65 | 1,816 | 2.0056 | 3,06 | 2,083 | 2.5909 | 3.46 | 2,345 | 3,2426
2,66 | 1,822 | 2,0189 | 3,07 | 2,089 | 2,6062 | 3,47 | 2,352 3,2602
2,67 | 1,829 { 2,0232 | 3,08 | 2,006 2.6216 | 3.48 | 2.358| 3.2776
2,68 | 1,835 | 2,0456 | 3,09 | 2,103 | 2,6370 | 3,49 | 2,365 | 3,2950
2,69 | 1,842 | 2,0590 | 3,10 | 2,109 | 2.6525 | 3,50 | 2.371| 3,3125
2,70 | 1.848 | 2.0725
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Swunnbie Kaaubpe. 1ape3aioTes 1a BAJKAX MOATOTOBATEALHBIX KJC-
Teil B HUX NPOMSBOAST HepBHE 1BA WJM UCTLIPC TPOXoAa MErania
[lpy 3TOM NPOHSBOAMTCA YHAJIEHHE OKAMMNLI C MOBEPXHOCTA 3aroTOBKH
W KOHTPOJHPYETCSl IVIAaCTHUHOCTL C€C TOwLIC Ndlpena. B xawectBe TpHU-
Meépa Ha puc 33 MPHBOJUTCA KaTHOPOBKA BAJKOB TIOATOTOBHTENBHON
xnetd 450 crama 300 OcoBenHocTb Takou KamiOpOBKH — ee yHHBep-
CarBHOCTb, TO3BOJIAIONIAST KAaTaTb N0 PasublM  (XeMaM: pom6 — pomé
JUTA MAACTHYHBIX CTadedl, OBaJ — KBaJpaT ¥ OBaJ — KPYI (1A Majnoia-
CTHUHBIX CTafqed THIA GhicTpopexymied crain PI18.

KanuGpoeka Kpyrneix npoduned

JIns BCOX PAasMepoB KPYriiok CTAamM WHCTOBOH KamuGp MOKHO Bbi-

TTOJHUTHL B BHIC npasmbﬂoro prra:
dy = (1,012 + 1,05)d,

e d — HOMAHAMLHEIE AMAMETP KPYLJIoro npoduis.

B uyuCTOBOM KDYr/AOM KanuGpe BEITAIKKA KojeGaercs B TNpexesas
1,07—1,15, a nps NPOKATKE NOJOCHl KBALPATHOrO CedeHus B OBAJbIIOM
NPEAUUCTOBOM KaaulGpe B npenenax 1,14—1,40.

0ban, pomb une
I O O \/ = wecmuyeonohuR

\ Inadran bovxa
I V" O C}-— unu SUUIHBIL
S ... Kanubp

P U SN S\ Aecamuyzonsibit und
N S S Awuyrbiw kanubp

114 f\-/'—"\- O
N
7 TN JN o
N S S
KBadpamubii unu

g { F% o are> wB8CMUY20nbHoIL

[nadxas 6o4xa
—~—— AL AUUYRDIG
kanubp

faadxag 6oyka unu
AwuyHbiu kanubp

N — S T Kanubp
w OO G O.-._ Kpye umd

cmpensyamoil. xkaALp
i GO O—- 2naoxan 60UKa uau
AUUYHbIL KArulp

UK RS O--o:ﬁan oban um.o.

< = — Oban i
— , pebpobord
~—— oban 17

Puc. 34, CxeMpt NpOKaTKH Xpyrjioft cranu
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FABJMLA 10

Osan
Huamertp
prr.uo’imcranu _Z_ B _:_ CropoHa KBajpara
5—7 0,69—0,78 2,35—2,5 d
g—?l g.gg—g,&g 1,75—2.10 d
— ,80—0,8 1,67—1,80 | d4(0,25—
12—15 0.80—0,87 1.60—1,70 | d 1(1 50.9)
16—20 0.87—0,90 1,50—1,60 | d--2
21—25 0,90—0.92 1,47—1,50 | d-+3
926—35 0,90—0,94 1,47—1,50 | d-+3
36—40 0,90 1,40—1,50 | d - (4—7)
g2~50 0,91 1,40 d -} (8—12)
6%—-60 0,92 1,40 d + (12—15)
—80 0,92 1,40 d + (12—15)
80 0.93 1.40 d + (12—15)
TABJULA 11
JuameTp Kpyra
MM 4 b, R R, r A
Bonee 140 (0,40—0,43) d 18 [6—8] 1
135—120 1o | (0:42—0.45)d | . 15 | 6—8 1%
115—100 ’ 0.44—0.48yd [090d| 15 g 8| 10
9585 (0,46—0,50) d 12 6 | 10
80—75 (0,48—0,52) d 12 6 8
70—65 (0,48—0.52) d 0
60—55 1,26 (0,50-0,523 g losal 10| & §
54—50 (0,50—0,53) d 8 6 6
189 ‘__ SR -
8, ——l
1/
3 ®
- A <
\ - &

e

Puc 35 [IlocTpoeHHe MJAOCKOTQ oBaja
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Pa3vepsl NpefoTAENOUHOTO OBajda H MOJCOTOBHTEJBHONO KBajapara
ONpefessiloTCsl B 3aBHCUMOCTH OT pas3vepoB kpyrioi crtaau (ta6a. 10).
Ha puc 34 npuBesgeHbl cXeMBl NPOKATKU KPYrJoi craau Pasmepel pis
NOCTPOEHHS NPEXOTRSTOIHBIX IJIOCKHX OBaMoB (puc 35) Opu mpoKaike
Kpyra AuameTpoM Gosee 80 mm OmpemensioTCs Mo JaHHBIM TaGa 11

KanubpoBska KBagpaTHbIX npodmnei

Jis nosnyuenusi TEOMETPUYECKH TOYHOTO KBajapara, COOTBETCTBYIOLIe-
ro tpeSosanusam ['OCT 2591—57, Bce ocHOBHBIE pasviepst AJsi NOCTPO-
enis KajauGpoB onpenensiiolcs fc pacyeTHbiM (opMymam (tabn 12)

TABJIMILA 12

PacyeTHbIe BEJIHYHUL

GopMyasl ¥ 0603HaYeH B

BeprikanbHas JAMaro-
HaJib YHCTOBOTO KaJubpa

TopuioHTaNbHAS AHAro-
HaJib TOrO XKe Kanu6pa

TsouaAb NPeAYHCTOBOr0O
pOMGHYeCcKOro La1ubpa

Bricora
Kanubpa

PoMBUYeCKOro

upuna  pomMGHUECKOTO
kanubpa

Kosd:puumenT BbiTSKKH
B IPEAYHCTOBOM poMmbe

Benuunua 3asopa

Pasmepsl npe AuMCTOBOTO
povmba mJfl KBaApaloB Ol
30x30 no 140x140 mu

Yros npu BeplIMHE KBaj-
para co cTopoHoit
<15 mm
>15 mnm

h=1,41a, rme a—crTopoHa kBajpata B
HarpeToM COCTOSIHHK

=1,42a

Fp—vun+ Fip, THe pxg — KOIppULAEHT
BBITS2KKH TIPH  MTPOKaTKe B YHCTOBOM Ka3-
aubpe (1,10 —1,15)

hy=byxp—0,la
2F

by = -_P

Y hp

v=1,26—1,35

A = (0,008 — 0,011) Dy,

hy=1 8a—0,394, rne hp u b, — pasme-
pbl pom6a NOJ OCTPBIM YIJIOM

by = 1,954 —0,54a, rie A 1 @ — CTOPOHH
CMEXHBIX KBagpaToB (A — NpeayHdcTOBO-
r0, @ — YHCTOBOTO)

90°
90 5—91°

70

Ha puc 36 nokasambi xasmGph gist npokatku Ha crade 300 ksan-

pamso!?x cramu 32 X 32 wm ¢ DpEMeHEHHEM OJHOrO MPOMEKYTOUHOIV
pom6a

Puc 36 Kaau6poska ksaapaTHOM cTadu 32 X 32 mm

Kanubposka sankos
ANSl NPOKATKM LIECTMIPAHHOM CTanu

FOCT 2879—57 npenycMarpuBaer npoKaTKy IIe THIPAHHOH CTAJIH
pasmepamu 7—80 um

Ha puc 37 nmokasaHbl Tpn cXembl NIDOKATKH STOM CTajH, NepBas H3
HUX CcyMTaercss HauGosee panmoHaabHow IIpH onpeneneHuu pasmepoB

I ——O—'—% ~=— Kbadpamuniil, pebpoboid unu AwwyHbIG

A _‘/\ - -
e = = e KBadpamubil unu AWUYHBIL

m___._..___-__——_——-—*-‘-,’x’dadamnb/‘
T N pamusii

Puc 37 CxeMbl npOKAaTKM WIECTHTPAHHOH cTasu

WeCTHIPAHHON CTaJM 332 OCHOBY NPHHHMAETCsl NUaMeTp BIHCAJHOTO KPy-
rad

OGosnauenue pa3aMepoB LIECTHTPAHHON CTajH YKa3aHo Ha puc. 38,
Cropona MIeCTHFPAHHOH CTaadH

nJIomank

IAaMETP OMUCAHHON OKPYXHOCTH

2d
Qo =—— = 1,155d
V3
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BOKOBBLIM CTEHKAM 4YHCTOBOrO KaJubpa npuaaercs ywiaoH 5—8Y%.
O603Hauenus Pa3MepoB MPEIYHCTOBOTO WIECTHFPAHHOTO KanauGpa npuse-
meHH Ha puc 39, a LaHHBle 1JIs ero nocTpoesus — B taba 13

=

3 & g bl

L AALAT

doy ——ed fo— 0 —

Puc 38 O6Goanauenne paa- sue, 33 TlocTpoeHue  NMPEAYHCTOBONO
MepoB 1UECTHTPAHHON CTajH LIeCTHIPAHHOTO Kasxubpa

TABJMUILIA 13

PGSMQDH Paauepm UIeCTHIDAHHHKA, MM
kaauGpa 7—12 | 13—20 | 2130
A d—(1,2—1,6) | d—(1,7—2,0) | d-—(2,0~2,5)
m h—(0,2—0,4) h—(0,6—1,0) h—1,0
x 1,3¢ 1,3¢ 1,3¢
b 2x 2x 2x
A 1,6—2,5 2,5—3,0 3,5—5,0

Mpumeuanne d ¥ ¢ — COOTBETCTBEHHO JHAMETP H CTOPOHA MIECTHIDAHHHKA .

Kanu6posua BankKoB ANA NPOKATKM NOJSIOCHI

TTosiocoBo#t cTadblo Ha3biBaercst NPOGHMIL NPSAMOYTOALHOrO ceuedhs
wipuHor oT 12 no 200 mm u roawuHod ot 3,5 mo 60 mm (mosocoBag
CTajb, CyTYHOUHAS MOJOCA I/ MPOKATKH TOHKHX JIACTOB, ITPHIICHI A/
CBapHLIX TPY6, oGpyynast cTaJjb, LIHHHASA CTaJb, PECCOPHAS CTadb K 1D )
Ha puc 40 npewncraBienbl THNOBBlE CXeMEl KaJMOPOBKM BaJhOB AJA MpO-
Kaiku nosiocopofi ctanan Ilpu xanuGpoBKe BajAKOB JJisi TIPOKATKH TOJIO-
COBOHM CrajM HCIOJB3YIOT peGpoBble KaMu6pel (puc 41)

LWIHPHHA JHA Pe6poBOro Kaaubpa.

bg =0 98b — 1,056,

rae b — WHPHHA NMOJOCHL,

YKo GOKOBHIX cTeHOoK 5—109% wau tg P = 0,05— 0,10,

BHIYKACCTh AHa Kaaubpa s = 05— 10 mm

Tny6una Bpesa pyubst fip BHIOHDAETCsI M3 pacueTa MOJYYEHHS HOp-
MaJsibHOro 3asopa (oxosio 0,015 D) wmpu mpokamTke wauGoJee Y3KHX IMo-
JIOC, 11 KOYOPBIX MCIOJB3YeTCs RaHHBIH KaauGp YIJBl Kaldu6pa BHINOJ-
47KOTC OCTPHIMU, Packu GypTOB OKPYIVISIOTCS

t=25 15 mum.
72
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¢

Puc 40 CxeMbl INpOKaTKH  ROJO-
COBOY CTaJH
7~ crap JaMie#Horc THma, 6 ~—
HenpepuiBuLil cTaH  [—I0 Kaetw €
rOPM3OHTAJbHBIMH  Baskamu, A -~
I' — KIeTH ¢ DBEePTHKAJbLHBIMM Baj
KaMH

S

=4

Puc 41

i

Banku ¢ pe6poBbIMH KanuGpaMu



Ipu pacyere KanuGPOBKHM Ba/iKOB [AJS NPOKATKH IOJOCOBOR  CTa/l
ONPENe/IsIOT CTOPOHY NPEIOTIEI0OYHOr0 KBalIpaTa o ikhopMyde Koob®H I nacoTnOf BaT KK
1,0156 + kh -

TABJIHILA 14

=T s (67 11,00 1,95 (1,50 | — | — | — | — | — 1,87
Ttk 2 [1,00 |1.60 | 1,60 U U R 2,08
rae b — wypuHa mosocH, 3 (1,00 1,35 | 1,70 | — - | =i = - | — g’gg
h — TonHuHa MOJOCH; g },88 { ,ig },88 — — - - 5
k=0,2-0,4. 61,00 1,50 |20 | — | — | — | — | — | — [3.00
O6uinit koaddunment geopMaunn pPacCUnTHIBAIOT MO HOPMY.e
a 711,00 {1,17 |1,34 |1,50 — — — — 2,35
Nop = " 81,00 [1,20 |1,40 |1,60 — — — —_— — | 2,69
Pk 911,00 [1,23 |1,46 [1,70 | — | — | — | — | — 3,05
3atem mo Tabm. 14 nHaxoasT o6muil Kozpdunuent nebopMaimun Ty, ;(1) ;’88 i’gg %’gg }’88 _ - — — | Z i35
GMU3KHE K Mo p, TIOCJE YErOo H3 3TOH e Ta6JANE BLIMACHIBAIOT YaCTHLIC 12 (1,00 |1.33 |1,67 |2.00 | — — — — | — 4.4
Koa(hhuuEeTs JeopMalKy 0 MPOX0AAM U PACCYHTHIBAIOT IOIOCH TOC-
Jie Kaxaoro mpoxosa Maxrcumanbnbie 3nauenus Ko3GhHUIHEHTOB BBLICOT _ .
HCH fedopMailMy NPH IIPOKATKe WIHPOKHX H CPEIHHX MOJOC JOCTHTAIOT }2 }’880 }'%25 1’%80 {’%5 i’ggo - - . %Zg
2-2,5, a npu npokaTKe y3KMX TMOJOC 3 M Godee. MUHAMaJbHBIE 3naue- 15 | 1,000|1,175|1.350 | 1,525 | 1,700 — — | — {411
HUs 3THX Koadduuucnros 1,15 — 1,20, TlpumeneHne MeHbIINX 06KaTHil 16 1»00 1’20 1'40 1,60 1’80 - _ _ 4,84
B UHCTOBOM KanuGpe COPTOBLIX CTAHOB HEPENKO MPUBOJMT K CKPYYHBa- 17 11000112951 4501675 |1 900 — — — — 15,66
unio nojsocsl, C yBeanyenneM 06XKaTHA 3To sBJenue ycrpamsercs. Koad- 181170000125 | 1’50 11175 |2.00 _ _ _ 1666
¢uuUenT BHICOKON nedopManud B peGPOBLIX KajauGpax yaile BCEro Ko- ’ ’ ’ ’ ’ - ’
Jac6aercst B npenenax 1,06 — 1,20, 19 1100 11.10 |1.20 |1.30 140 |150 _ 36
KanuGposka Bankosn 20 (1,00 [1,22 |1,24 {1.36 |1.48 |1.60 | — — | 4,47
COBPEMEHHOTO HeNpPepHBHOTO NUPOBOJOYHOIO gé }.88 },}‘é {’:2’,3 }.ig },gg },'{1;8 — Rl gygg
Ta 250 ) » > ) » ) - ’
crand 23 (1,00 1,18 {1,36 |1,54 {1,72 |1,90 | — — | — | 8,07
Kadenpa o6paoTku Meramios jaBienneM MariHTOTOPCKOTO TOPHO- 24 11,00 [1,20 11,40 |1,60 ,80 2,0 - — — | 9,67
MCTaJUTyPNHYECKOr0 HHCTHTYTA CIIPOSKTHPOBAJSa KaduGPOBKY BAaJKOB OJ%
MPOKATKH KaTaHKH auamerpom B, 6, 7, 8 u 9 mm Ha HempepuBHOM mpO- 25 (1,00 |1,083|1,166(1,249|1,33 |1,415|1,500| — — | 4,46
BoslouHOM cTaHe 250. Kpome kartasky, Ha TaKoM cTasHe MOMKHO NpPOKATH- 26 1,00 |1,10 [1,20 |1.30 |1.40 |1.50 |1.60 _ — | 5,77
BaTb KPYr JMaMeTpoM 10 30 mm, yromox Ne 2—4 u mosmocy 12--70 X 97 1:000 1:117 1,234 1,351 |1.467|1.585|1,700| — — 17,36
X 2—20 mm. TonoBan NPOUSBOAMTENBHOCTL — (TAHA  COCTABJSIET 28 [1,000]1.13311.266|1.399!1'532|1°665|1.800! -— — 9.2
300000 1. Cran nmpeguasitaden AAs MPOKATKH YIJGPOAHCTHIX KONCTPYK- 29 (100 115 130 |145 160 |0/75 11.90 — |11,52
WHOHHBIX cTa/ielf IIHPOKoro copramenra. [Ipexycvarpusaercs nosHat 30 I:OOO 1:167 1,334 1.501 11668 1,835 2:000 _ — (14,28
MeXaHH3alUMs W aBTOMaTH3anust craHa B cocraB o6opynOBaHHS cTaHa
BXOAAT BePTMKAJILHAS KJAETh Ha MOAUIMIHHKAX JKHAKOCTHOTO TPEHHS; .
GVHTOBSI3aNbHAS MalIMHA; TIOMOCOBAST MOTAJKA, JETyude HOXKHHULL, PO- 31 11,00 11,07 %’i‘l %’%51‘,8 1’38 1’220 i’g%ﬁ iggo _ ?ig
JIMKOBBI BTackuBartess Bec Gynra 600 k2, muamerp 950/1400 mm, cko- 32 1,000 1,086 N 72 311 44 s e 117 9’8
pocTh HaMO'mHSﬂo 18 m/cex Xapakrepnctuka pafounx KjereHl CTaH# gi 1‘800 {’114 1,328 1)349 1'156 1’570 | 17684 | 17800 | — 1127
ﬂaHﬁpE; ;iéc{[{erle 'Kanudean B KauecTBe HCXOAHOM NpUHATA KBaJApaTHasl 35 1:00 1:13 1:26 1:33 {;22 i?? }'gg égg - ég‘g
3aroToska ceuenwem 80 X 80 mm, gnmHol 12 m u secom 0,6 7. Jas pac- 3 11,00 1,14 11,29 1.4 »07 ’ ’ ’ - ’
it xxa%x«:gpoaxu Tt (DYT® BUAMETPOM D M MPHATT - cpen- 37 |1,000)1,063|1,12511,18811,225|1,313|1,375|1,238|1,500| 6,91
HYH KO3(ODUUHEHT BBITSKKH , , , , , 220 | 1, ) ) ) ,
23 23 38 |1,0001,075(1,150 | 1,225]1,3001,375|1,450 | 1,5251,600| 9,56
bep =1/ s = 6400 - 4 __ 25600 _ 1 976. 39 [1.000|1,088|1.176|1.264 |1.352| 1,440 | 1,528 |1.616|1,70013,23
’ V 88,2 88,2 ' 40 |1,0 1,1 1,2 71,3 1,4 |t,5 |1,6 |1,7 1.8 |17,8
. ’ 4] {1,00 {1,11 1,22 |1,33 |1,44 (1,55 |1,67 |1,79 |1,90 |22,8
B ocHoBy kannGpoBkn kmetedt ¢ cempMOfi MO BauaTh TPETHIO 42 (1,0001,125}1,2501,375|1,5001,625|1,750|1,8752,000{30,9
BKJ/IIOMHTEIBHO NPHHATA OX€Ma KBafpaT — OBaJ — KPYyT, KaK HaWJyyIlas
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t Basku BceX paGOuHX Kjerell oNHpaioTCs HA MOAMHMNHEKH KHAKOCTHOTO TpPeHHs jHamerpoM 250 H 225 mx.

§pU HenpepHBHOM npoxarke J(As 3THX KAeTelt NPHHAT cPeAHuit Kos¢-
IPUIHEHT BBITAKKH

17 / 5qz 17
29° B4 4

88,2 88.2

3a ocHOBY KaHOPOBKH hJeTeii ¢ NMepBoff MO CEAbMYIO NPHHATHL IL10-
¢KHe H AMMYHLIE KaJUOphl ¢ KAHTOBKAMH B TPeThel, NATOH M CEAbMOH KJIe-
THX NP4 cpesHeM Ko3(DUUHEHTe BRITAKKH
7T 7/ 7

802 6400

0 Y —1,336.

292 841

OpuruHajibHeiM B xanu6poBke craHa 250 crepyeT cyutaTh NPHCYUIHH
ell 3MeMenT YHMBEPCANBHOCTH: MOCJE NPOKATKM Kpyfa mmamerpom 8 mm
B ABanlaTh ME€PBOH KJETH 3TOT K€ YHCTOBOH KamHGp MUCMOJAb3yeTcs Kak
BEDTHKAJIBHBIA NPOMEXKYTOUHBIH OBajl IJIA DPOKATKH Kpyra AHaMeTpoM
7 mm, IS Uero NPOM3BOLHUTCA NMOLBEM BEPXHEro Bajka, NOCJAe NMPOKATKH
KaTaHKy anaMeTpoM 6 mm 3TOT e KanuGp npeBpalllaercsd B BepTHKANb-
HBIH OBAaJ H CTAHOBUTCSI NPOMEXKYTOUHBIM NPH NPOKAaTKe KAaTaHKK OHa-
MeTpom 5,3 mm

WPep =

Bep =



KANMEPOBKA BAJIKOB
ANA NPOKATKU dACOHHLIX NPOMMUIEN

KanubGpoBka sankos
AN NPOKaTKM YrAoBbix npodunen

Copramedt u TpeGOBaHUs, NpelbABASEMbie K YIIOBOI paBHOGOKOH

M HepaBHHGOKOM (Tajd, onpejetens crapgaprom [OCT et
TGCT 8510—57) P P S09—57

145

2.

a

Prc 42 KannGposka BajKoB A8 HPOKATKU YTOJIKOB

a 3aKPLITHE KAMHGPH C NPAMBIMH NOJKAMH 6 — SaKpHITHe KaquH6ps ¢ page
BEDHYTHIMM NOJKAMH 6 - OTKDBITHe KaJHGDH cO CBOGOMHLIM YimHpenueM

Ha puc 42 npencrasiienst cxemb! kaiu6poBKy YIJIOBOH CTaJu

1 TlpoxaTKa KBafpaTHOH 3ar0TOBKY B 3aKpRITHIX Kanubpax ¢ nps-
MBIMH noakaMu (puc 42, a)

2 TlpokaTka KBagpaTHON 3arOTOBKH B 3aKPHITHIX Kanu6pax ¢ pis-
BEDHYTBIMH NoJkamu (puc 42, 6)
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3 IlpokaTka B OTKPBITBIX K MGPAX co  CBOGOAHBIM  yUIMpe.JHeM
fpuc 49,8)

W3 tpex cnoco6os TMPOXKATK 1 VIJOBOM CTANH PEKOMErAYETCS TOJbKO
‘BTOPO¥ W TpeTUit

[TepBriii cnoco6 sBAAETCS HCIPHIOLHBIM 0O CJAEAYIOIIHM MPHYAHAM
rAyGOKUi BPE3 B BAJKH yMCHbIUAET X NMPOYHOCTh, UTO BBIHYIKIAeT Bec
fM MPOKaTKy o neGoaplinvu kospduunentamu aehopMaunu, 3HALI
“reJibHas pasHUla B KaTaloLMX juaMerpax pabouuX BaaKOB, YTO (PHBO
JUT K GBICTPOMY H3HOCY CT IOK Kamubpa

Bropo#i crmoco6 nmpoKaTKi yIJIOBOH CTajJu He HMeeT NepeuyncIeHHBIX
BBIlle HeLOCTATKOB [lo 3TOMy cmoco6y MOMXKHO BecTH NpOKaTKy 6oJee
HHTEHCHBHO

Tperufi crnoco6 npoKaTKA HMeeT CIeAyIOLIMe NPEeHMYyLIecTBa

1 3HayurenbHoe yBeqHYeHHe Ko3bipuuneHTa AedopMauuu 3a CHeT
MEeHbLIETO Bpe3a

Bepxnuu Sanrox

Puc 43 Kanu6poBka uMcTOBOro xaaubpa Jisi DPOKATKH
HepaBHOGOKHX YTOJIKOB

2 3naunTejbhOe yMeHbUIEHMe YHCAA TEPeRANOK BANKOB IIPW NEpexo
Jle ¢ MPOKarku yrjoBod CTajdd OAHOTO pa3Mepa Ha NMPOKATKY cTajd APY
roro pasmcpa (HeO6XORHMO 3aMEHSTb TOJLKO HNDEJUYHCTOBON KaJuGp)

3 bonee npocrast u aeleBast nepeTouyka BaJIKOB

4 OrcyTcTBue omacHOCTH 0Gpa30BaHMs 3ayCellieB M 3aKaToB

Kaxaniii pasMep yraoBOH CTajd MOXKET UMeTb UOJKM HECKOJbRUY
paamepop no ToamuHe B 3ToM cayyae pacueT KaJquGPOBKH YIVIOBO CTa
JI TIPOH3BOAMTCS HA CPEeLHMI pasMep TOJMUHBL MTOJKH

_mtht Ahs

n

he (58)

Kanu6poBra uuctoBoro Kanan6pa, pacCuuTaHHAs Ha cPeIHIOI TOJIIH
Hy YTOJKa, MOXeT NPHBECTH K IMOJYYEeHHIO BTOPOTO copTa H Gpaka 1o
WHpHHe Mook Jlia yMmeHbllleHusi MoTeph HpPH NPOKaTKe YrOJKOB pas-
JIMYHBIX DA3MepPOB O TOJIIMHE Ha KaXAble OAMH JBa (MHOTAa TPH) pas-
MEpa Mo TOJUIMHE YCTPAWBAIOT OTAENbHLEIE NPEAYHCTOBLIE, @ MHOTA Clie
# yepHOBHle KanuGpul (puc 42) Ilpu mpokarke co CBOGOAHBIM yUIHPEHA-
€M NPeXYUCTOBhle (3aKpHIThle) KaduGph! [/ YroJKoB, pPe3Ko OTIHya-
JOLIMXCA TIO TOJIIIMHe, TaKxkKe JNOMKHB GuITh pasnuudsiMH Bce ocranb
HRE Kamu6pbl MOryT GhITb OGLIMMH

TIpn xanuGpoBKe uMCTOBOrO Kanubpa HepaBHOGOKOM YIJIOBON CTanM
paajnyaroT JBa cnocof6a pacnosoxkeHus Kaau6pos (puc 43)
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ITo nepsomy cnocoby Guccektpuca yria npouns pacmojaraercd Bep-
THKaJAbHO, a 110 BTOPOMY HAKJOHHO, IIpHYEM MPOEKIMH OGEHX IIOJIOK Ha
BEPTHKANBHYIO OChb PaBHHl Mexay coboio. Ilpumenas mepBri#i crocoG,
MOXKHO HOJYYaTh Pa3JMUHYIO TOJLIAHY CTEHOK YIJIOBOH CTaJH H3-3a TO-
ro, UTO BepXHHH BaNOK CTPEMHUTCA CMECTHTbCA BIPABO, a HUMKHHA —
BJEBO, uTO OGBACHAETCA HEPaBEHCTBOM paBHOAeHcTBylomux cua (Pi>Pg
1 P3>P,). Ilpu 5TOM crtocoGe Bpe3 pydubd MOydyaercss GOABLIHM, YTO OC-
JabaseT BaJjKH.

IIpu xanu6poBke no sropomy cnocoby Her nepeuHCAEHHBIX BhUIe He-
nocratkoB. OJHAKO B STOM caydae MDY U3MEHEHHH 3a30pa MeXAy Baj-
KaMU TIOJIYYalOTCs HEONUHAKOBhIEe H3MEHEeHHs TOJILMHBL JIeBOH Ahg d mpa-
Bolt Ahy nmojsok. IIpu mpoxaTke yrioBo# crajsu OfHOrO pasMepa Ao TOJ-
HOrO HM3HOca PY4bsl ITOT HEJOCTATOK He HMeeT 3HAYEHHS.

Heo6xonuMble 15 pacuera yribl HaxXOAATCSl H3 CJefyIOIMX COOTHO-
wennit (puc. 43, 6): ;

—a
tga=-2, gog0—a; 7= =2
Iy 2

BuccexkTpuca yria dMeeT aHAJOTHUILIA HaK/IOH H Y BCEX HEPHOBBIX
Kaau6pos.
TABJIHIA 16

KoJHuecTBo npo@UIbHEX
D"’a““}j MBMKOB Homep yroaka IIPOXeNOB KBaADATHOMN
3aroTOBKH
250 2—5 4—5
300 27,5
350 6—9 7—9
500 8—14
750—800 1220 11 (1 6Gousee)
Hodw
) Puc 44. 34BHCUMOCTL  He-
{ M 0BXOIHMOro oq?mero Koad()!;
Ta HedopManum
5 AT ?ryg.rlg(%l;blx Kangﬁpax) or
@ HoMepa mnpoduaa NUpH mpo-
KaTke.
";n»« ! — u3 cnokofiHolk  cranu;
3 2 2 — U3 KANAWe# Cragy
0 5 10 15 20 25

Homepa yzonnol

ITopsadox pacuera Kaaubposku yeaosol crasu. Brauase, 110 JaHHLIM
taba. 16, onpeneasiercss nuamerp saixos. [lo guarpamme (puc. 44) Ha-
xoguress ofumi KoodPUUHEHT Tos B YTOJKOBBIX Kajubpax, a 3aTeM TOJ-
IMHA 3aTOTOBKY, 3a1aBaeMoil B nepBuii mnpocduipHB Kamubp (H =
= Nos *Fep), TAE Hep — CpetHsiss TOMIMHA YKCTOBONO YIJOBOro npodu-
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s, Pacuyer xanu6poBKH NMPOH3IBOAMTCA NMPOTHB xoaa npokaTku O6mu#
koaduunenT gedopMauuu pacupeJSSIOT M0 NPOXosaM, NPHHAB 3a Oc-
HOBY BbIPaGOTaHHEIE NP4KTUKON KO3(pUIMEHTH Aedopvalydd I Kax-
Rofi rpynnsl KaJauGpos.

B 4HCTOBBHIX KanuGpax

VIS KPYTIHEIX YTOAKOB . . o v v v v o v v o o . 1,07—1,12

Sl CPEAHUX H MEJAKHX YIOJMKOB . « .« & « « « & 1,1—1,20
B 4epHOBBIX KanHOpax
AJISE KPYTIHBIX YTOJMKOB o v o 4w v 4w v s s o v o o & 1,6—1,8
A CDEJHHX M MEJKHX YTOAKOB . « « « + o . » . 1,8—2,2

Uneno npoxonos B NpOMUABHBIX KalMGpax OPHEHTHPOBOUHO MOKHO
TIDHHHMATB MO JaHHeM TabJ. 16, Bcee ocranbHble pacueTs! NPOU3LOAATCS
o metony M. M. IlltepxoBa .

KanubpoBka ¢nasleBbix npotunei

Ocobennoctu npokarku u kaaubposku garanyesvix npoguased. [lpo-
¢in, orpaHuuedHBle NO KpasaMm NoJdxaMu (Gb/aHnamu), PacioNOkKeHAb-
MH IO HEKOTODPHIM yrjioM (uamte Bcero — 90°) K coefuHSIOLIER HX yac
TH CTEHKH (llefiKe), HA3bBalOTCs ¢aanueBrMH npoduaamia. K rakum
npopuasM oTHOCATCH 6aNKy, TMBENAEpH, TaBPOBa® Crajib, PeNibCHl u He-
kcTopuie gpyrue. Ilpokatka n kanuGpoBKa QJyaHneBrIX npoduneil otTH-
YaeTcs OT NMPOKAaTKM npoctefiinx npodunaed (Kpyra, KBajapara) HEKOTO-
PLIMH OCOBEHHOCTSMH. '

[TepBoit 0cOGEHHOCTBIO SIBJASIETC TO, YTO ipyiaHUeBble NPOGUAL HENR-
841 MOJYYHTh M3 TIPSAMOYIOJBHOH 3arOTOBKH, NMPHMEHAS PaBHOMepHOe 0G-
}KatHe B Kaqubpax. [IpaBuibHas KaauGpOBKa [JOJKHA NPENyCMATDUBAThH
HepaBHOMEpHEIE O6KATHS B NIEPBHIX HPOXOAAX, KOLJA METAMM NOJOCH
UMeeT MaKCUMajbHYK NJAACTHYHOCTL UM HE3HAUNTENbHOE COMPOTHBJEHAS
AedopmupoBanuio. B mocmenHux xe xanu6pax HeoGXOAMMO CTPEMHTbLCSH
K NOJIYYEHHIO PAaBHOMEDHMIX OGKaTHit M BBHITSIKKH y BceX dacTell mpo-
¢uas, Tak KaK TOJbKO IPH BTOM YCJIOBHH MOXKHO MOJYYHTh MPaBHILHbLI
ApoUIb, He HMEIOIMH 3HAYUTENLHBIX BHYTPEHHHX HATPSIXKEHHH.

Bropo#t 0coGeHHOCTBIO NPOKATKH (bAaHIeBHX npoduiaell ssjsgercs Ha-
Jmuxe 60KOBLIX 06GKaTHil B OT/AENbHBIX YacTaX Kanaubpa, DokoBoe ofxa-
THe (QJanHueB TeM GoJbllle, yeM GoJblile YroJ Hak/aoHa 1 GOKOBHIX rpa-
Hell (puc. 45). ITosroMy ocHoBON cucTeMB! KanuGpPOBKM (JIAHUEBHIX TPO-
tunelr aBaseTcy nocneloBaTeNbHOE YBENMUEHHE YIJa IJIOCKOCTel, oBpa-
3yloWuxX ¢GJaHel, 1m0 Mepe yHaJeHUs OT FOTOBOro |(KOHeuHOTo) upoduns.
Yacts kamubpa ¢aanna, o6pazoBaHHasi HAKJIOHHBIMH CTEHKAMU DPydben
APyX BAJKOB, Ha3blBaeTcsi OTKPEITHIM tpaanueM (/). 3axpoltelie daaHibl
(2) xanu6pa Bpe3aHH B OfHH Basok (puc. 45, a).

Tperbell 0cOGEHHOCTBIO ABJSIETCSA 0GXKATHe CTEHKHM M IOJOK HPU pa3s-
JIMYHOM OKDYXKHOH CKOPOCTH B OTHZENbHBIX wuacTsix npobuns pyuba
(puc. 45, 6).

YeTBepTolt 0COGEHHOCTLIO ABJSETCH TO, UTO 3aXBAT BaJKaMHu ITOJOK
HPOKMOXOAUT paublile, yeM creRKU npoduad. Ilarolt ocoGeHHOCThIO sIBASA-
ercd npokatka hJannessx npoduseil ¢ BecbMa 3HAUUTENBHLIM Iepeme-
LieHHeM YacCTHIl MeTaslla BHYTDH npoduias. DTH nepemellleHus: CBS3aHbl
C NPeofioIeHHeM [OTOJHMUTENbHBIX CHUJI TPEeHUS MEKIy METa/IOM ¥ Mo-

TM M Iltepros KamubpoBka yraosolt cranu. Meranaypruazar, 1961.

6 A. A, Tlporacos 81



BEPXHOCTBLIO pyubeB. B pesyibraTe yBeanuusaercs ofllee NaBJjeHue (mo
CP2BHEHUIO ¢ JaBleliueM MPH NPOKaTKe IPOCTHIX npodueil) ¥ MOBHILA-
eTcsi pacxojl Hepruu Ha pedopmauuio. B cBASH C TOHMKEHHEM TeMmme-

Puc 45, OcofensocTn
KaJHODPOBKH M INPOKATKH
bnanuesbx npoduaeh:

a — obpasosapue or-
KpHTHX () ¥ 3aKPHITHIX
(2) ¢aanuen; 6 - BO8~

HUKFOBEHHE pasauynol

OKPYXKHOH  CKOPOCTH B

OTHEJBHBIX YacTAX  Npo-
bung pyuns

paTypsl Merajsa NpH NOCHeNHUX IPOXOJax B NOCAEIHHX KamuGpax [pH-
UHMAIOTCA YMEHbIUCHHbIE KO3()(DUUMEHTD! BHITAKKH.

PLe
2N

EXEFERRR K
it

Puc. 46, Tunosbi® cxeMil npokKaTkH 06ajok

Kaaubposka saaxoe das npokarku Jdsyraspossix 06asok. Tunossie
cxeMbul IPOKATKH 6asok npuBenensl Ha puc. 46. [Mpoxarka Ganok mo cxe-
Me | npousBogurca B Kaaubpax 3aKpLITOTO THIA: MEPBHIA U3 KanHOPOR
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fl0 X0y TPOKATKH HA3WBAIOT paspednm. B KauecTBe paspesnoro npu-
/MEHAIOT TAKKE W OTKPHITLIH Gatodnsiii xanu6p. B npameix xaauGpax
TIPpCKaTKa GasloK BO3MOXKHA TOJBKO NPH 3HAUMTENLHOM YKJIOHE BHYTpEH-
HUX rpanelt nosok. OBerydo oxema I ynorpebnaserca nsa npokaTkm 6a-
Jiok Ne 10—30.

ITo cxeme II npouasommrcsl nmpoxkarka TOABKO CPERHUX M KPYIHBIX
6asiok Ne 30—60, rie npoduaupoBKa 3arOTOBKH ITPOH3BOJHUTCS B OTKPbI-
‘ThIX GaJIOUHbIX KaauGpax, KOTOphle BHITAUHBAIOTCA Ha BAJKax GIIOMMHra
W BaJkax OOXMMHON [yO-peBEpCHBHON KJETH pejbco0ajOuHOTO CTaHa.

Mo cxeme III npoxaThiBAIOTCS MIMPOKONOJOUHbIE GaNK{, B TOM YucaAe
# Ganru ¢ napasaeabubiMu noskamu (FOCT 6183—62).

Jas npokatku Ganok mo cxeme IV ucnoawdyercs Tak HaskiBaemas
Kocast KaJquOpoBKa (BaJKH C KOCOPACIHOJOMEHHBIMH KanuGpamu), mos-
BOJIAOIIAs NPOKATHIBATh GaJKH C NMapaslIebHBIMHM TOJKAMH H  MaJbIM
ysJaoHOM rpaHefl nosok. ITpoxarka mo IV cxeme npoussogures ¢ 6oJb-
LIUME 06K ATHAMH M MEHBUIMM YHCJIOM NPOXOHLOB, ueM B OOBIYHEIX YCJIO-
susx. OGUM HeZOCTATKOM KOCOH KajuBpoBKM Asasierca Godee rayGo-
Ruli Bpe3 B BaJKHM, HajiMuye 3HAUNTENbHBIX OCEBHIX YCHJMiY, 3aTpynHs-
IOLIHX TMPOKATKY, ¥ TEHACHUHS K HCKPHMBJIEHHIO M CKPYUMBAHHIO BBLIXOJS-
et noJocsl. Bo3HUKHOBEHHE OCEBHIX yCWu# TpeSyer Hamuuus B BaJ-
Kax pafoHMHX KOHYCOB, NPeNTCTBYIOWWX CABUCY, M BHI3LIBAGT HACTOMb-
KO 3Ha4HrejbHble HeyfoOcTBa B paboTe, UTO 3TOT CHOCOG NMPH NMPOKATKe
OGLIYHEIX GaJsIOK He TPHMEeHseTcs. .

Boi6op auameTpa BanKOB M YHC/IA NPOXOXOB [pH TPOKATKE ABYTAB-
. POBEIX 6aJI0K NPOM3BORUTCS MO CJEIYIOUMM IIPaKTHYECKHM JaHHBIM:

Homep npodunis e e e l0—12 12—18 18—27 24—60
‘Yueao npoxonos’ B dacoHHmIX Kamnbpax 6—8 810 8—~13 10—~15
Hnamerp pankoB, M¥ . . » . . . . . ., 350—B00 400--650 500950 600—950

Ceyende HCXOQHO! 34rOTOBKH OPHEHTHDOBOUHO ONPENENSIOT H3 pa-
" BeHCTB:
B=0b-—-XAb, H ~ 2h, (69)

rne B w H — paamepn! cTOpOH MpAMOYroJLHON 3ATOTOBKY, MM,
b w h—wnupuHa W BLICOTZ UMCTOBOrO Kaiubpa (IO moJKaM), MM;
JAb — cyMMapHOe yUIgpeHne 3a Bech IPOLECC MPOKATKH, MM.
UncToBOoH Kaaubp onpelenser pasMepsl npopuas B ropaged

. COCTOSIHUH W pasMmepwl ko, hs, ao, as, by, b (raba. 17)

H—d
hy = g =~
h
by=by=m+—tga; (60)
a0=a3=m———2—’tga;

1ipHHa Kambpa
B= B, —0,9, (61)
rae 8 — monyck 1o wWMpHHe (Ha MUHYC); BBIMyCK KaauGpa NPHHEMAIOT 3
fipepenax 0,5—1,0%.
Paavepsl HepHOBHX KaauGpoBs Ompeieasiorcs mo Gopmy-
itam, mpuBejeHHsM B Taba. 17.
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TABJHWILA 17

| 3

x

z

KXJ

H
=% 7%

Hzbecrmbii wanudp

Pacyemusrd vamdp

OcHOBHbIE PCUernbc BeJIUUHHBL AJs ONPe/ie/ieHHss Pa3MepoB KaJaHOpoB
pH NpOKATKe ABYTARPOBHIX 60K (M0 AanusM B 1 Baxrtuxosa)

Pacucinbic BeJRYHHbI | Onucanne, GopMysst ¥ 0603HaNEHHS

Hasnauaercs B cootBercTun ¢ 06-
IHMH  [IOJIOXEHHSIMH, TpHYeM JJs
wefikd  (ky) U Gnannes (k, u b3)
oaunakoBble {(kyy == ky = k3)  Koad-
¢unnentel fedopManuu daawues pas-
pensoTes Ha Ko3(QOULHEHT 06XKaTHs
BBICOTHI (M) M KO3(h(HUMEHT 06xkKa1vs
TOJIIMEBL \A)*

ko ="oho; ky=1n3- As

Kosgpduunenr pedopmarn

Yiuupenre B H3BeCTHOM KajnHOpe Ab =0,01B -+ (n—1), rge n—no-

Mep Kamubpa No Xoay pacuera

IMppuna weliku ' B’=B—Ab

Tomuuna mwerku l d =d k

O6uias BbicoTa POBUIS H =hy+hy4d" Onpenenser-

C4 B KOHHIE pacuera

’ Dm h'l
hy = ——, rae Dy—puamerp
Dy —hs 1o meiike 8 n3sect-
HOM Kanubpe

Bricora oTkphiToro ¢uania

h _ ’
ot 2 heo
Mg~ ———"F—"=—""—"—

d h
hy 4 '5‘ 3

Koadguuuen 06XKaTHs BBICOTHI
B 3aKpHLITOM (raHue H3BECTHOTO
Kaymbpa

ITpodonxcenue maba 17

PacyeTHbIE BeJHYUHBI

Onucanue, GOpMyJsbl ¥ 0603HAYCHHS

Kosdduument o6xatusa TOMIM-
HBl B 3aKpHITOM (MIaHIE H3BeCT-
HOro Kanu6pa

k

Ag=—"

M3

VYKIOH BHYTpeHHeN rpauut
tnarna

He paccuurmBaercsa

Tonuuua Janna y ocHOBaHHS

by=b; 24

Tonmuua ¢oanna H2 xouue

’

, hy
= — ban) ——— —
g =5~ | Ao (boo) x
0
— g (bs — a3)] Omnpepensiercsi mocae
pacuera B myHKTax 13 u 16

ay - by ,
Tnowans (ranua Fg= 0 0 hy
, Dy h
BricoTa 3akpeiToro (uiarua hy = 2
dl
Kospdunuenr 06xaTus BEICOTHI % hy | ——
B OTKPHTOM (IaHile H3BECTHOTO e 2
Kaau6pa Mo heo d
ho + —2‘
Kosoduuuent o6xatus Tommu- k
¥Bl B OTKPHITOM (JaHle wH3Becr- No="""
HOTO Kauafipa ¢
as 4 by
’ 3 3 ’
Inowans ¢uanua Fg= — hs.

OHpeneJIHETCH B KOHUE pacuera
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ITpodorxenue maba. 17

PacueTHbHe BeJHUHHBI

Onucanne, GopMynst ¥ o603HayeHus

Cpenusst Tommuna dianna

He paccuurnizaercs

VRIOH BHY IDEHHUX TIpaHei
dranna

He paccuntriBaercst

Tomuuya Gaasna y OCHOBAHAS

by = by

Tomuuna duaHiza Ha KOHLE

, 1
ag = -2—[)\3 (bg + aa) X

’

hO
X == — Ao (bo — ag)
hS

Pajuycel 3aKpyrieHuil Mempy
welkoil B QnadHuamMu

,

Ry=Cb'; Ry = Cby,

R
rae C — oTHOLIenHe —— TOTOBOTO
b npoduns

Panyychl 3akpyriesHii da KoH-
aX 3aKpHITHIX (IaHLes

r3 = Cas,

r
rre C — oruomenye — I OTOBOIO
a npoduns
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Paspesno#t kxaanu6p. Ulupuna narotosku, sanasaemolt B pas-
pe3Holt xaaubp:

By = B~ (0,5—1,0), 62)
BEICOTA 3aroTOBKHU
2 Fox
Hy =3 ===+ Hy, (63)
3 Bep

rae Fp.x — niomans paspesnbix KJAHHbEB, MM,

Bop — cpennss WHMpUHA DAa3pe3HoTo Kanaubpa, M,

Hyp — BrCOTA paspe3soro xanauGpa, MM.

Ha puc. 47 noxasana xaauGpoBKka BaJXOB AAf NPOKATKH ABYTaBpO-
8ot Ganku Ne 16.

[TpuMepHbIe 3HAUSHUA BHITAKEK, HCMNOIL3YEMEIX NP NPOKATKe ABYTAaB-
POBLIX 6asoK, npuBejensl B Taba. 18 (no mauseiM B. I1. Baxrtunosa).

TABJIHUIA 18

Pacripeseneuue xosbduumuentos o6katult 10 HOMepaM KajaHGDOB

v |2 s e s e 7| s8] o]0

Paamep
Ganku

Ne 16 | PaspmiBa- | 1,60(1,50(1,40]1,33)1,25|1,18(1,10| — —_
oLy
Ne 33 To xe }1,35(1,38}1,38|1,3811,261,26)1,20)1,14] 1,08

Kaaubposka easxos drn  npoxkarku wsenrepos. CyllecTBYOLIHH
TOCT 8240—56 npemycManpuBaeT NPOU3BOACTHEO wBensnepos of Ned go
N2 40. B ornuuue ot KaauGpOBOK BANKOB W UPOKATKU GaJjjok, Korga
HMEETCS MOCJIeOBATENbHOE HepeOBaHHE OTKPBITHIX H 3aKPLITHLIX MHOJIOK
(¢naHueB), npH KaAuGPOBKE BaJAKOB J/F NMPOKATKH IIBEJJIEPOB HECKOJb-
KO OTKPBITHIX KaJHGPOB MOTYT MPHMEHSITBCH TMOAPSAA; BO3MOKHO TaKKe
npUMeHEeHHe IPYruX BechbMa pasHoo6pasHbIX MPOMEKYTOYHHIX KaauOpoB.
OcnoBHbIMP onocoGamMu KaMHOPOBKM ABJSIOTCA: KaJiHOpoBKa nmo Gasou-
HOMY METOnY, KajuGpOBKa C yBeJWUeHHBHIMH BHINYCKaMH, KalnbpoBKa 10
MeToAy crubauns (puc. 48).

Banouubti MeTof NpeRycMarphUBaer HCHNOMB3OBAHWE NepBLIX KaMuo-
POB, OBLIMX AJs LUBEJJIEPOB M 6asOK C YKIOHOM cTeHOK B 3%. .

Kannu6poska ¢ yBendnueHHHIM BhITyckoM (10—15%) nossoaser
YMEHBIIATL M3HOC BAJKOB M BECTH IIPOKaTKy BO BCEX YEPHOBBIX KasuG-
pax ¢ 6GoJsiee 3HAUHTENBHBIMH OGIKATHSMH, YTO COKDAlldeT YHCIO NPOXO-
JOB TPH ITPOKATKe,

KanmuGposka mo Merony crubanHsi TO3BOJSET MHTEHCUDHMIMPOBAThH
mnpouece AeopMamuM MeTasna; COKPATHTh KOJHYECTBO (acOHULIX Ka-
JMGPOR; YCTPaHUTL 0Gpa3oBanue CKIANOK Y OCHOBAHHA [OJOK; BOCCTa-
HaBJIMBATL pasMepbl KaauGpoB B Npolecce PeMOHTHHIX NEePeTOYeK BaJ-
KOB, YMEHBUIATb H3HOC KaauGpOB 3a CUET YMeHbIUCHHSI DAa3HOCTH OK-
PYXKHBIX CKOPOCTEH B Da3JHYHBIX TOuKaX KauauGpa, cosgaBaTbh Goilee
PaBHOMEpPHBIA peskuM Jedopvanuy pasiHUHHIX 3/1eMeHTOB NPOH/IA.

K nemocratkaM oToro merofa oTtHOCATCS 3aTPYRHHTEJ]bHBlE YCJIOBHY
NpoHAKHOBEUUss npoduas B Kanubp; 3HAYNTENbHOE YBEJNWUEHHE UIHPL-
HbI YEPHOBHIX Kasubpos; HeycTohuuBas palora craHa, BH3LIBAEMAd
KoneGauusaMu pasmepos aauues npoduas.
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Ilns peryaupoBanus i KonTpoas BHCOTH Gailled mpoekTHPYIOT Tak
Ha3piBaeMble KOHTPOJbHbIE KaunOpul (puc. 49), TlepBuiM KOHTPOJbHEIM
KaJquGpoM genaercs mpeauucToBofl MM CACAYIOUINA 3a UM Kaau6p, dic-
toBoft xaauGp ocraercn OTKpLIMM. BTopofl KoUTPOJILHBIA — nesaeTcd
fIepPBLIM HJIM BTOPBIM (110 X0J1y lPOKATKH) M0CAEe PA3PESHOrO.

[Mpu cocraBjennu KamuGpoBkH BAJIKOB /ISl NPOKATKH IUBeJjaepa oc-
HOBHbIe pasMepsl JOXIBIX Guanies (puc 50) pacCUUTHIBAIOTCS MO M-
JNApnyeckuM hopMynam

by p=(1—1,3)b;
halnq) = (0,03 —0,05) (n— 1) - &,

e n — NOPSAKOBEIN HOMED Kanubpa Mo X0y KaJHOPCBKH;

a9, Ga-g, Ax.p — COOTBETCTBEHHO TOJIIHHA Yy OCHOBAHUA, HA KOHIe
thranna u BbIcOTA JOXKHOTO (anna. JIoxkHbele (annbl HEOOXOLHMB AR
JIyulllero BBINOJHEHHS YIJIOB Npoduias W NMpeJoXpaHeHUs MX OT oXJdax:
ACHHSI, @ TaKXKe A YMEHbLIeHHs OCTAaTOUHBIX HANDSKEHHH B rOTOBOM
Beasepe. [y onpeneneHns pasMepoB NeHCTBUTENbHHIX (JaHIeB IpPH
;KanuGpoBKe 1o GajJoUYHOMY METOAY M C YBEJIMYEHHBIM BBITYCKOM MOTYT
*6HITH HCHOJL30BAHLI AaifHble, npuBeaenuslc B Tabén. 17. Ha puc. 51 no-
KasaHbl KOHCTPYKUHSI M pasMeps! KaauGpoB [Jsi TNPOKATKH IHBEJJIEepa
Ne 16 na crane 500 /(no manusim B. I1. Baxmunosa).

Kaaubposka saaxos 04 npokarkm Tasposol craau. Obliue MpHULH-

IBl KaniGPOBKH BANKOB IJISI IPOKAaTKH TABPOBOH CTasH Te JKe, YTO H NpH
npoxaTke 6asok ¥ IBeaJepoB. THNOBHE cXeMbl KaauGPOBKH M HX Xa-
pakTepucTHKa nanbl B tabua. 19.

KanubpoBka Bankos Ans NPOKaTKM penbcos

Kami6poBky pesibcoB NPOH3BOAAT MJIABHEIM 06pa3OM Ha OCHOBAaHHY
MpaKTHYECKHX AaHHBIX. Ha3uaueHue NepBBIX NPOXOLOB — CO3TaHHE MO-
JOUIBBl HEOGXOJMMON INMPHHBL B DEryJMpoBaHue BEICOTH pedbca. [laub-
Hefllllee MOJlyyeHMe Npoduis oGecmeunBaeTCs MPOKATKOH MOJOCKH B Ka-
Jubpax ¢ KOCBIM HJH TPSIMBIM WX pacmoyoxenueM. Kocad xamu6poBxa
6:;1arogapsA 3HepruuHoil 06pafoTke MOAOMIBHEL pesbca ofecrneunBaey Hal-
JeXallylo CTPYKTYPY M BBICOKHE MexaHHueckKue cBofictea Merantta. Ha
puc. 53 mMoKazaHBl TUNOBbIE CXeMBI MPOKATKH DEJLCOB.

Mayuenne omelTa pasIuuHblX 3aBOJOB MOKA3LIBAET, UTO HauGonee Ie-
necoo6pasnoil cefyeT CUHTATh KaJHGPOBKY KeJe3HOJOPOIKHLIX Peancos
no cxemam 7 u 8. CoBpeMenHble cxeMbl KaJuOpoBKH peancoB P-50 moxa-
3aubl HA pHUC, 53, U3 HUX HaMGOJBUIME HHTEpec TNpPeNCTABJSET CXeMa
Huxue-Taruibckoro xoMGHHaTa, B KOTOPON NPUMEHSIOTCS TPH TABPO
BbIX M NATHb (aconHbix KaauGpoB. Och YHCTOBOrO Xanaubpa HAKIOHEHA
OTFOCHTeNBHO OcH BajJkoB Ha 12°. Io aroii cxeme o6ecmeunBaeTcss HH-
TEHCHBHAS NpopaboTka MeTasla B TaBPOBHIX Kaauwbpax, 6pax mo Tpeuru-

HaM H BOJIOCOBMHAM COKpaulaerCs B HECKOJLKO pa3 H COCTaBJsSeT OKOJD
0,5%.
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Ceyenyle HOXOMHON 3arOTOBKH TNPH IPOKATKE PENbCOB ONpefelfioT H3
CJleAYIOWMX PABEHCTB

B:b—EAb,} ©5)

H=1,6-h,

rae B u H — pasMepsl HCXOAHOH NPAMOYTONbHOH 3arOTOBKH, MH,
b — luMpyHA YMCTOBOTO KaJuGpa (BBICOTA TOPSUEro penbca),
MM,
h — mMpHHA HOJOWIBH XOJIOJIHOTO peabca, MM,
YAb — cymvmapHoe yIIMpeHHe 3a BeCb NPOIeECC NMPOKATKH, MA.
Cpeanufi Ko3QHUUHEHT BEITAKKA Wcp MPHHEMAIOT TIPA pacyeTax, pas-
upm 1,20—1,22, a kosdduuuent BLHTAKKA M B GHCTOBOM KaauGpe, pas-
wem 1,07—1,09

CNEUMATBHBIE BONPOCH! KANMBPOBKKU BAJNTKOB

MonTax kanubpor Ha Bankax

J1s Kamporo npoxaTHOrO CTaHA YCTAHABIHBAIOTCS ONPeNesICHHBIE
BuALl npoduaed, HX pasMepnl, a TAaKXKe MapKu CTaldH, H3 KOTOPOH mpo-
K3BOJAUTCS IIPOKAT, WIH KaK 3TO NPHHATO HA3bIBATh, HPOKATHOMY CTaHy
3ajaeTcsl ONpelesNeHHbl COPTaAMEeNT

JList BRUTOHEHUS 3a1AHHOTO COPTaMeHTa Ha GOYKAX BANKOB Hapesd-
I0TCst KaJquOpBl ¢ TaKHM pacueroM 1) mIpu mepexoje ¢ OZHOro npoduias
Ha APYrofl AOMKHO ObITh MHHHMAJBHOC KOJHYECTBO HCPEBAJOK BaJdKOB,
2) TnpH nepejgdve packata W3 ORHOH KJCTH B APYrylo (HA JIMHEHHBIX
cranax) HoJaxio GBITb 3aTpPayeHO MHHUMAJbHOE KOJHYECTBO pabouero
BpeMeHH, 3) HOJKIO GBTb oBecteueno yA06CTBO YCTAHOBKH apMATYpH!
B ee 06CTyKUBaUUH

B xaxjoM oTaeabHOM (Jyydc NMPOKATHBIA 11eX NPOH3BOJANT MOHTaN
Ke iM0OpoOB MJIM pacnpegensier MX MO KJAeTAM B 3aBHCAMOCTH OT MCCTHBIX
YCIOBHU ¥ MPOrPaMMbl POKATA

3a ocHOBY MoHTa)Ka KanuGpoB NpHHHMaeTcss cxema npokaTku Jaq

- 6IM3KUX pa3meposn ceueHu NpH INpOKaTke MOryT OBITb MCIHOJAb3OBAHE

obmpme KamnOpn: Hanpumep, npu npokarke Kpyijolo npodunas guamer
poMm ot 8 10 23 mm B cxeme uMeeTcss o6wnu oBad 15 X 45 mm (1m0 Kau
HEIM KaJHOPOBKH 3aBOJa «DJEKTPOCTaNL») DTOT Ke 0BaJ HCNOJAb3YET-
€ W TIPM NPOKATKe KBajaparsoro npodusd croponou ot 8 mo 17 mm
KpoMe Toro, mpr mpoxaTke KDPyIIOH CTadd B OTHEJbMLIX CIydanx
MCNOJB3YIOT YHHBOpCaJdbHbIe GBAJLL C TAKUMY Pa3MepaMH, KOTOpHIE IIO-
3BOJISTIOT NMPOKATLIBATL OBaJ A HEeCKOJbKHX pa3MepoB kpyra Hq

‘nmpumep, mpu pasmepe oBaga 30 X 52 MM MOMKHO TPOKATHIBATH KDPYIn

anaMerpom 33,4, 36,4 mm, U3MCHSIA TOLKO BLICOTY OBAJIa TIPH NIEPeXOne

' C OJHOro amamerpa Kpyra Ha jpyroir (mo manseiMm b Il baxrtuHoBa u

M Ireprosa)

PaGoTa no cocTaBJEHMIO MOHTAXKHEIX uepTexell KaauGpos Ha Baj-
KaX CBOMHTCS K CJACIYIOLEMY

1 HMsyyailor copraMest cTaHa W Clemu(pUUeckuc yCJIOBH ero paGoThl

2 CoCrTaBJsIOT CXEMYy MPOKATKU JJIsi KaXkAOTO TPODMs

3 Onpenensitor npouas U pasvep, o6LHAN AT BCeX PAZMEPOB HPO-
¢useft crana

4 VCcTaHABJIUBAIOT UHCAO KaduOpPOB KAXKJOTO MPO(HAS B 32BUCHMO-
CTH OT KOJIMUECTBA 3aKAa30B Ha KaXKABIH OTHedbHBIH npoduas

5 Ha /aunefHbIX cTa 14X BaJKHM YKJIAABIBAIOT B KJETH B COOTBETCTBHH
€O cXeMOol TIPOKAaTKH

6 Tlpu mernesoft mpoKaTKe ¢ OGBOIHBIMH aNNapaTAMH PACHONONKEHHE
KBaJpPaTHOro NPeAbayllero Kaaubpa u II0CAEAYIOWEro OBalbHOTO A0/ -
HO COOTBETCTBOBATH KOHCTPYKHHMH HUCNONb30BAunsd OGBOAHBIX aTinaparton.
7 A A, TIporacod g7



7. Pacnpenenesnie Kamu6poB 1O KJIETSM MOMKHO CUHTATH MPABHILHBEIM
B TOM CJIyyae, €CJIH KJeTh IIPH NPOKaTKe JIOGOr0 pa3mepa JaHHOTO 1Ipo-
buns He Gyfer y3KUM MECTOM IIPH NPOKATKe.

OcHoBHble cBeieHMst NO Hape3Ke KanMGpoB Ha Bankax

Hapeska pyunes na 6ouke BaJKOB MPOH3BOAUTCH HA BAJIBLIETOKAPHBIX,
a winupoBka Ha UIHGOBAJLHLIX CTAHKAX.

Hna o6paGoTKM NPOKATHHIX BAMKOB NPHMEHIIOTCS caIefyromue oc-
HOBHBIE BHABI De3UOB: 1) mpoxoausle; 2) raitesbhble 1 KOHYCHEE; 3) ¢a-
COHHBIC; 4) pesusl-npo6KH. OGHIUHO pe3Ubl H3rOTOBJAIOT U3 GHICTpOPE:-
RMYWEH WM BHICOKOYMVIEPOAMCTOH CTand. Pesunl H3rOTOBJASIOT TaKkKe C
HANasHHBIMH TJIAaCTMHKAMM 43  TBepanx  cmaaBoe  (T15K6, BKS,
T5K10, T30K4).

Banki ¢ KaquGpOBAHHEIME PyubsMM 0GpaGaTHIBAIOTCH KaK HEIbIMH,
TZK ¥ COCTaBHLIMH (haCOHHBIMM pe3ilaMy.

L5t pacTOUKM KPYIaBIX M OBa/bHBHIX KaqHGPOB NPHMEHSIOTCH Pe3L(l-
npcOKH, H3rOTOBJsIEMble B BHIe LIMAUHAPOB BhICOTOH 40—50 MM W nua-
METPOM, COOTBEICTBYIOIUHM HOMMHAJLHOMY XHaMeTPy MPOKATHIBAEMOro
NPOQHIS ¢ YIETOM TEN/IOBOTO PACIIHPEHHS MeTalia BO BpeMs Mpo-
KaTKH.

Tlpu o6paGoTke npokaTHBIX BadkoB TpeGyeTc BHIEPKATh dopmy,
pacrmonoXenue u pasMepel pyubeB, GYpTOB H APYTHX BJEMEHTOB BaJKa B
COCTBETCTBHH C Pa3pabOTaHHOK KaJHGDOBKOI.

Hast ymenpulenust pacxona BaJKoB Ia OfHY TOHHY TOZHOTO HE pe-
KOMEHAyeTcsl KOHCTPYHPOBATb PY4YbH M GYPTH BaJKOB C NPAMOYTOJBHEIM
ouepTaHueM GOKOBHIX CTeHOK. PekoMeHgyeTcst GOKOBHIE CTEHKH DyubA He-
J1aTh ¢ HEKOTOPHIM YKJIOHOM.

B uncToBhIX OTAENOUHBIX KaJMGpaX BEJMUHNA BLITYCKA He NPEBHIIA-
et 1%; B HepHOBHIX H NPeJOTIENOYHBIX (hACOHHBIX Kanu6pax u Gyprax
o1 2 1o 15% u penke 20%.

Onwirom paGotsl 3aBofa «MeKTpocTadb» 10KA3aHa unenecoo6pas-
HOCTb Ilepel OOTOUKOH CTA/MbHBIX BAaJKOB NMOABEPraTh HX YJbTPa3BYKO-
BOMY KOHTPOJIIO [J/s1 BBIABJNEHHS BHYTPeHHHX HNedEKTOB B Telle Banka
(Tpemuuml, BOMOCOBUHEL, paccioeniia). Ecan 10 BBeenns VJABLTPA3BYKO-
BOTO KOHTPOJISI Ha 3aBoJe «DJIEKTPOCTA/Ib® KOJUYECTBO NOJAOMOK CTab-
HBIX BaJKOB Ha craHe 600 mm nocrurano 10 mr. B rog, To ¢ BBeIeHHEM
VJIETPA3BYKOBOPO KOHTPOJIA UMCAO NOJOMOK BAJKOB NO NPHUHHE BHYT-
PEHHUX TDEIIMH CBENEHO A0 HyJId, YTO CUOCOGCTBYET PE3KOMY CHHIKEHHIO
MPOCTOEB CTaHa, a C/EJI0BATENBbHO, TIOBLIIEHHIO €r0 NPOHU3BOJIMTENLEO-
CTH,

Oco6eHHOcTH KanuBpoBKK Bankos
ANA NpoKaTKkM TpyAHOAedOPMMPYEMBbIX CTaned M CnnaBoB

Creuntuueckie 0COGEHHOCTH JETHPOBAHHBIX H BEICOKOJIELHPOBAHHBIX
CTaJledl U CNJIABOB BHOCAT HEKOTOPhle M3MEHEHUs B pacueThl KaMHGPOBOK
BasKOB. [TOBBUNCHHBI Mpeaes NPOYHOCTH TIPH BEICOKMX TeMIepaTypax
Claledl H CNIaBOB OTJAGALHBIX Mapok TPpeCyeT Npu pacuere KanuGpoOBOK
YYHUTHIBATE YMeHbINeHHble KOSQQHIKEHTH BEITAKKH, ONMpefeseMHe IO
topmyae A, A, Iporacosa:

, ¢
pyp =14 (s, —1) ‘:{“’ (66)
t
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Thae W — KoSDdUIUEHT BHITAKKY A cTajell OGBIMHEIX MapoK;
O¢ — Npeles MPOYHOCTH cTalell OGLIMHBIX Mapox TMNpH TeMIepary-

o

pe &

O — TMpenes NpPOYHOCTH CcTadell CHelUadbHBIX Mapox, /s KOTOPhIX
onpegeaserca KosOOHIHEHT BBITIKKH.

Hanpumep, ecin gaa markon CTaTU KO3POUIHEHT BHITHMKE Wt mpu

900° C npunsit pasHEIM 1,20, 1o pas cramm  XI18H25CE By e

JAVET NPUHHMATH NPH BCeX NMPOYHX PABHEIX YCAOBHMAX nedopMauuy pas-
HeIM 1093 (no dopmysne 66):

(o]

4,
7

|

’ ct
b=l (=1~ =14(1,20—1)

¢

= 1,003,

©

TAe Rast cramy Mapku 15 g = 4,5 xe/mm? npr ¢t =900°C; pas cranm
X18H25C2 0y =97 xe/mn? mpu t = 900°C,

Ipn onpenenennn YUWHDEHHA CNIEUHANBHEIX CTaMell NOJB3YIOTCA dop-
Mysamu C. M. T'y6xkuna (18) u B. I1. Baxtunosa (19) m mocne atoro pe-
3y/ABTATHl pacyeTa KOPPeKTHPYIOT MO thopmyste (20) 10. M. Unxnkopa.

[Tpu npokatke crames HEKOTOPBIX Mapox (Hanpumep, GrICTpOpEXKY-
Was cranb) o6pasyloTcsd TAK HA3bBaeMule BHYTPEHHHE DaspriBHl, 4TO
0COGEeHHO XapaKTepHO A/ NPOKATKH CANTKOB B BaKax, KaauGpoBaHHEIX
o cuereme Kpyr—kpyr. [Tostomy Bo H3Gexanue sToro BHJA Gpaka CJIuT-
KU 1enecoofpasno AedopMHpPOBATL Mo cHCTeMe ALHK—KPYT HJIH SIHK—
POM6, uTO noATBEpKIAETCH OMBITOM 3/1aT0yCTOBCKOTO MeTasypriye-
CKOTO 348013 UM 3aBOJA «DNEKTPOCTANL>,

B cayuae npokatkn craneir m cnuasos c Y3K4M HHTEpBaJOM Inace
THYHOCTH TIPHGEralT K NPOMEXKYTOUHOMY MOAOTPEBY B CIEMHANBLHO yC-
TAHOBJIEHHOH JJIST BTOH LedH nonorpeBatebaol meud. [IpoMexyTounsii
TTOROTpeB UPAKTHKYETCA KaK NPH NMPOKaTKe KPYIHOIrO COPTa U3 CJHTKOB,
TaK K MEJKOro H3 3aroTOBOK. T1pOoMeXyTOuHBIH NOXOrPEB € OXIIOH CTO-
POHBI OlecneunBaer momyyeHue CopTa Ge3 TOBEPXHOCTHHIX PBAHHH H C
APYroff — noaydenue TpeSyeMoro pasmepa 3epHa, 4YTO OCOGEHHO BaXKHO
NpHU NpoKaTKe XKapONPOYHLIX CIJIABOB,

B ormempHbix cayuasx pas TOJy4eHHsl copTa 6e3 NOBEPXHOCTHEIX
PBAHHH NPHGEraloT K NpexpalieHuio IIpOLeCcca npoKaTky Ha GoJiee Kpyn-
HBIX TIDOME@XYTOYHEIX PasMepax C LeJbio YAaJTeHHs] MOBEPXHOCTHHIX ne-
(ekToB Ha abpasuBHBIX, CTPOTA/LHBIX MM TOKapHLIX cTaHkax. [ocnte
YAGICHAS TOBEPXHOCTHHIX HedeKToB IPOMEXYTOUHASl 3arOTOBKA NPOKa-
ThiBAETCA 1O Tpelyemoro pasmepa. Takofi merox TMPOKAaTKH Ha3kBaercs
IIPOKATKOH C NPOMEXKYTOUHON WHCTKOH M cuMTaercs AOCTaTOUHO 3ddex-
THBHBIM NPH 06paGOTKE MANOMIACTHYHBIX CIIABOB,

[nasuoit ocoBennoctsio KaTuGPOBKH BANKOB IS TPOKATKH BHICOKO-
JIETHPOBAHHEIX CTAJIell U CIIABOB CYHTaeTCs HCNOJIb30BaHHe TAKOH KOH-
C1IpYRUNH KanuGpoB, KOTOpas Moraa 6l OGECNEYHTs NPOKATKY C MeHb-
iefl CTeNneHbI0 HEPABHOMepHOH pedopmanuu Meramra mo WHpHHe Ka-
JHGDA IPH YBENHYEHHBIX paauycax 3akpyIVIeHMH B Da3JIHUHBIX MeCTax
npoduas,

Hpyu nporatke w3 Manommactaunbix CIIaBOB  KPYTJIOro mpoduaa
CPEMINX H KPYMHEIX DasMepoB HauGoJee OnpaBiaBllel ce6d HAa NMPaKTH-
Ke CuHMTaercs cxeMa KpYr—oBas WJH OBaj—oOBAj,

Yuntsisag, uto ¢ yBeanuenuem CKOPOCTH TPOKATKH 3aTpygHIIOTCS
YGIOBHS 33aXBaTa, NPOKATKA CHENHAJLHBIX crajdefl ¢ BBICOKHM CONPOTHB-
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nendeM AehopMainud MPOM3BOJAMTCS NPH MeHblleM qucie o6OpOTOB Baj-
KOB, [109TOMY Ha TaKHX CTaHaX YCTAHABJMBAIOTCA 3JIEKTPOABHraTeNd ¢
peryaupyeMblM YHCJIOM OGOPOTOB.

Jlonycku npu npokatke

BenuurHa jomycka Ha pasMep 3aBHCAT OT KOHCTPYKUHMH CTaHa, KOH-
¢purypauud npoduns, CTeNeHH PaBHOMEPHOCTM Harpesa MeTajla, ero
COMPOTHBJEHHS AeDOpMALMH, JJIHHbI MPOKATLHIBAEMON IOJOCH M KOHIA
TEMIepaTyphl NPOKATKH.

Tlpu meraeBoR mpoKaTKe WM MPOKAaTKe HA HeNmpephIBHEIX CTAHAX TEM-
nepaTypa KOHIA MNPOKATKH MeTaJjsa Bblllle, 4eM Ha JWHEHHBIX OGBIMHEIX
c1anax. CiegoBarennHo, B NepBOM cJyyae ympyras aedopmauus Baji-
KOB, CTaHHH M NOFIIMIHHKOB MEHbIUE, YeM BO BTOPOM, TIOSTOMY FOAHBIH
TPOKAT B NMEPBOM Cjlyuae BHINYCKAETC €O 3HAUMTENLHO MEHBIUMMHM IUIIO-
CORBIMH OTKJOHEHHSIMH 'OT HOMHMHAJLHOTC pas3Mepa, 4eM BO BTOPOM.

Heo6xonumo ocoboe BHuMaHnue o6paliaTh Ha TIOBBILIEHHE TOYHOCTH
NpOKaTKM H CYXEeHHe HHTepBaja MAOMYCKOB AJS MEJKOCOPTHOTO MpO-
KaTa.

[Tpoxar HeGOJBUINX pPa3MepoB OCTHIBAeT ObICTpee, Yem KpymnHslit. ITo-
3TOMY CONpPOTHBJEHHe NedopMallud YBeJNHYHBAETCS M COOTBETCTBEHHO
yBeJIMUHBAIOTCST YNpyrde AegopMauuu nerasnel crana. Crangaptsl npe-
AYyCMaTPHBAIOT OTHOCHTENbHO GOJABbLIHE OTKJIOHEHHS OT HOMHHAJBHBIX
pasmepoB Ans npoduseil HeGOJMBIIMX pa3MePOB MO CPAaBHEHHIO C Kpym-
HBIMU.

Hanmpumep, mpH npokaTtke Kpyriofi craJu JguaMeTrpoM 5 mm mo
['OCT 2590-—57 momyckaercsi OTKJOHEHHe MO AMaMETPy MpH OOBIUHOMN
TOYHOCTH IpoKaTKU + 0,3 ma, uau 6% or HOMUHANABHOrO paaMepa,
B TO BpeMsi, KaK IpH NpokaTke Kpyrioft crann auamerpom 210 mm no-
nyctuMoe OTkJaOHeHHe + 1,2 mm uam 0,57%, T. e. MeHblle, yeM B 1ep-
BOM cayuae B 9,5 pasa.

B nensix sKOHOMuM NpOKaTa GOJLIIMHCTBO CTaHZAPTOB NpPEAyCMart-
pHBaeT OTKJOHEHHS OT HOMHHAJLHBLIX DAa3MePOB Ha «MHHyC» GoJbille,
YeM Ha «IVIIOCH.

JlIsT MOCTHIKEHHs MOJOKHUTENLHBIX PesynbTaToB B Gopbbe 3a 3KO-
HOMHIO MeTa/1a Heo6xoAuMo 06paliaTh Cephbe3Hoe BHHMaHHE Ha OInpe-
Ie/IeHHe Pa3MEPOB YHCTOBBIX KAJHOGDOB [Jisl MOJyueHHs TPeGyeMoro roi-
woro npoduas. [Topanox onpesenenus YnucTOBOrO KajuGpa crexymouiui:

1. Bravane onmpenensiior «ropsiume» pasmepbl npouas (IyreM yM-
HOXKEHHS «XOJIOAHBIX» ero pasMmepoB Ha 1,011—1,015 B saBHCHMOCTH OT
TeMIIepaTyphl KOHIA NPOKATKH).

2. W3 nonyyeHHBIX pasMepOB BBIYHTAIOT BEJHUMHY [UIIOCOBOrO J0-
ycKa, OCTaBUB HEKOTOpHIH 3amac Ha HacTPOHKY.

3. [MonyuyeHHble pasMepel KOPPeKTHPYIOTCS (B CiAydasx HeoOXOmH-
MOCTH) TaKHM 06Dpa3oM, YTOGHl yuecTb BOSMOXKHYI0 HEpaBHOMEPHYIO
ycaiky npodu/is, HepaBHOMepHBIH u3Hoc KaaubGpa u T. 1. Hanpumep,
onpefeNMM pa3Mep WHCTOBOrO KaauGpa Aisg NPOKATKH Kpyra [HaMer-
pom 10 mm.

o TOCT 2590—57 monyck Ha Kpyr amameTpoM 10 mm HaxomHTCA
B npenenax: +0,3 1 —0,5 um. Temneparypa Konua npokaTka = 900° C.

Pemenue: 1) OnpefenuM AuaMmerp Kpyra B ropsideM COCTOSHHU

k =dy (1 +af) =10(1 4-0,000012 - 900) = 10 - 1,011 = 10,11 umu.
100

2) BoluuTaeM uacTb ILIIOCOBOrO A0NYycKa — 50% ero BeNHYMHBL, YTO
CocTaBJIseT
0,5.0,3=0,15 nn.
[TprHuMaeMBlli 118 PACTOUKH BaJKOB NHAMETp Kaaubpa
10,11 — 0,15 = 9,96 mx (10 un).
O6niyno Xanubpsl st KPYraoro Npoguis MeJKHX W CpeHux pas-

MePOB PacTaYMBAIOTCST C MOMOLIBIO HPOOKH, MMEIOLlel JuaMeTp, PaBHEL
XOJIOJHOMY pa3Mepy YHCTOBOLO COPTa IPOKATAHHBIX H3JEH.
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OCHOBHOE OBOPYJJOBAHME COPTOMNPOKATHBIX
CTAHOB

YcrpoiicrBo pabounx knervel

Pa6ouas KJIeTh — OCHOBHASA YacThk NIPOKATHOTO CTaHa, OHA COCTOMT

CAeLYIOUIHX OCHOBHBIX yacTel:

1. Jlse CTaHHHH; BHH3Y CTAHHH HMeIOTCS Jlanbl, KOTOPHE KpensiTcs
C MOMOIILI0 GONTOB K TAHTOBHHAM CTAaHHHBL COENMHSIOTOR MeXIy co-
Goii BBEPXY CTa/bHBIMH TpaBEpCaMHu (AN CTaHOB C X¥aMeTpoM BAJNKOB

Puc 54 OGuwu#t sun paGouelr kmern 450

Gosee 700 MM) UME C NOMOWBIO CTSIKHBIX GONTOB H Tpy6 (418 craHoB
€ AHAaMeTpOM BaikoB Menee 700 mn).

2. TINUTOBHHM, yCTAHABAMBAEMBle Ha

HeM aupxepHbHIMH GoJaTaMu.
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3. Banku.

tbyunamenrte u yxkpemsenusie na

4 Tloaywieuku M NOAMIATINHKH

5. MexayuaM Ul yCTAWOBKM BAaKOB, COCTOSMME M3 HAXKHMHOTO
BHHTA, HAXHMHOH ra#ixu Wi KJIMHOBOrO ycTpoficTsa

6. YcTpoHCTBO 1Jii ypaBHOBEIIMBAHHSI BEPXHETO BaJKa.

7. YcTpPoHCTBO AN CMeHB BaakoB (Ha GOMBUIHX CTaHax).

8 Bankosast apmarypa (IIPOBOAKH, HANPABJSTIOIHE TUHeHKH 1 T A )

O6wu# Bup paboueil kietu 450 mm mpexncTasien Ha puc. 54.

Cranunet paboueii Kaety

CTaHYHB M3TOTARAMBAIOTCH NBYX THNOB' a) SaKPHTHE B BUIe
CVIOWHON ~ ecTkol pambl (puc 55, a); 6) OTKPHTHe cO CheMmHOf
KpuIKo# (puc. 55, 6) CraHuHbl 3aKPHITOTO THMA, TIPHMEHSIEMBIE B G1I0-

Puc, 55, CraumHrm paGouelt KiaeTH:
@ — 3aKPHTOrO THnAa, 6 ~- OTKPHITOTO THNA

MHUHFaX, c1a0uHrax, OGKHMHBIX H COPTOBHIX CTdH4X, HMEKT Goee
HeCTKYI0 KOHCTPYKUMIO M JelIeBJie, YeM OTKDIThie

CTanHHB OTKDBITOrO THIIA NPUMEHAIOTCH B COPTOBHIX CTaHAX C JIH-
HeHHLIM PACIOJIOKEHHEM KjeTel, Tak Kak B 5TOM cayyae GoJee ynob-
HAa NepeBajka BaJKOB

TABJWIIA 20

OrHollienHe TJIOMAAH ONepeYyHOTO
CEYEHHS CTOMKH CTAHKHHH K Kpaj-
Craunnm pary jmaMerpa LIelXH pajka
F
(%)
Uyryaeele . . . . . ... L L L. 0,6—0,8
Craanuble:
OGMHMMHBIX CTAHOB . . . . . . . . 0,7—0,9
CTaHOB KBAapPTO . . . . . . . . . . 1,0—-1,2
TPOYHMX CTAHOB . . . . . . . . . . 0,8—1,0
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CraHuHBl H3rOTaBJIMBAIOTCS OGLIUHO JIWTHIMH M3 CTajdd 35J1.

Paccrosinue MexUy OCSIMH Jan CTaHHH B CPeIHeM B TPU-UETHIPE
pasa Go/iblle AHAMETPA BaJKOB.

Pasmep CTanWH 3aBUCHT OT PA3MePOB NPOKATHHIX BANKOB (Tabn. 20);
HEOOX0AHMO, YTOBE MaKCIMaJabHLIE HaNpsAKeHHsT B CTAHUHE, BO3HMKA-
H0WHe TIPH U3J0Me BAJIKOB, He NPEeBHIIAJY [peaesd YIPYTOCTH CTaHHHLL,

ITaurosuna

Hnn”'ronmia (bynaamentHast miuta) sBAseTcs ONOPOH VA CTaHHHMB
pabouelt kaetu (puc. 56). Ilantopnmsl peaatcst Ha oJuHapHEle (pas-
DeJbHLIC), KOTOPHIE TNPUMCHAKTCS A/ KPYNHBIX  CTAaHOB;  JBORHBIC

SRR
| |
.
1
¢ YAPINIL P11 2GS 4
N s S L//T’ IO i
Al
a . 5 8
Puc, 56. ®dynmamentusie nmurh:
@ — ouwuapuas, 6 — nsoltnas;, & — Hoporo THuHA
M76
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©,
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Pue. 57. Ilpumepnt KoHCTpyxuui DYHLAMEHTHHX 60JTOB

(Lle.flbl{ble),u KOTOpbIe MPHMEHSIIOTCS Js MEeJIKOCOPTHBIX CTAaHOB; ¢ npa-
MOYTOJBbHOH ONOPHOU MOBEPXHOCTHIO, KOTOpbIe NPUMEHSAIOTCS, Korga no
YCJIOBHSAM CMEHBI BAaJIKOB KJETH ¢ TVIHTOBUH HE CHUMAIOTCH,
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TIauToBHHB OOBIUHO H3TOCABJAHBAKOTCH U3 qyyryda ¥ B peIAKHX Cay-
YusX U3 CTadlbHOTO JiUThA., OOBIUHO BHICOTA TJIHTOBHH

h~0,5D,
rge D — nuamerp BaJjKoOB.

Ofuas onopHasg MJOMIAAb TWIMTOBHH AOMXKHA COOTBETCTBOBATbL [J0-
TycKaeMOMY YIeNbHOMY AaBijenuto Ha (ysgament (15—20 kefcm?) B
3ABHCHMOCTH OT Beca KJICTH ¥ BEJUUMHbI OTMPOKHABIBAIOMIUX YCHAHH.

KpemyieHre CTaHHH K IUIMTOBHHAM M ILIHTOBHH K (yHAaMeRTy npo-
H3BOJUTCA GOJATAMH WJIH KJIUHbAMU.

@dynpamentHble 6oatbl (puc. 57), Kax u 60OATHl KpeIVIEHHs CTaHuH,
PACCUHTBHIBAIOTCS HA OJHO U TO XC YCHJHE:

Jluamerp BajsKoB D, mm Duamerp PyHAAMEHTHBIX

6os1ToB d, MM
500 0,1 D+ 10
500 0,08D--10

Baaxu

TIpoxaTHLIC BaJIKK COCTOAT H3 CJACMYOWHMX uacreidl: Gouku, Hemocpen-
CTBEHHO COTpHKacalomledcs ¢ MeTasIoM, ABYX IIeek, ONMUPAIOIIKXCH Ha
MOAIINIHAKY, M KOHIEBHIX yacrell BaJka, coegHHABWHXCS ¢ MybTol
WJM LUTVHASACM, DHINIOJHEHHBIX B BUIC TPedOB IVIOCKAMH WM IHJIMH-
APUUECKUMH (CO IWIHLEBLIMH KaHABKaMu HIH KAaHaBKaMH /s LITOHKH).

O/iHHM M3 OCHOBHLIX TOKasaTejiell, ONpEeAesIOIIM HAa3HAUCHHE BaJ-
Ka, siBJsIicICS TBCPAOCTL ero pabouell NOBepXHOCTH.

Kunaccudukauus BaJkoB 10 ®TOMYy NpH3Haky nposefeHa B tabJa. 21.

TADJIHUA 21

Teeppocthk
I'pynna o Ma
BANKOB pHMeHeHHe TepHas

HB ‘ HS

Msrxue |150—250|30—40 O6KuMHBIE M TPO- CrasbHOE JIUTBE,
IUMBHBIE CTAHBI, YEpHO- | KOBaHasd  yrJepo-
BBl KJIeTd KPyIIHOCOPT- | AUCTas CTajb, Ce-
HBIX M 3arOTOBOYHBLIX | PBIH YVTYH
CTaHOB
IMoay-  |{250—350{40—60 3aroToBoUHEE U Ue- Cranbuoe JuThbe,
TBEpJLle THIPEXBAJIKOBEE (OTOp- | KOBaHas CTaJlb, MO-
: Hble BaJKH) CTaHbl; | Jy3aKaJeHHB uy-
yepHOBBIE KJETH cpefl- |TYH
HECOPTHBIX, MEIKOCOPT-
HBIX H JIMCTOBHIX CTa-
HOB; UHCTOBBEIE KJ€TH
KPYIHOCOPTHBIX CTAHOB
Uncrossle KJIeTH Jii- JlernpoBanHas
CTOBBIX, CPEJHECOPT- | CTajb, 3aKalleHHbIH
HBIX ¥ MEJIKOCOPTHHIX | YyTYVH

Teepasie [350—550,60—85

CTAHOB
Oco6o  |350—650|85—100} Crannt XOJIORHOH Kopanast jeru-
TBEpAble NPOKATKH pomaHHas cralhb
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OcHoBHHe pasMepH Baaxka J[uamerp BankoB BeGupaercs
B 3aBUCHMOCTH OT COPTAMEHTa TPOKATHOTO CTaHa

JnuHa GouxkH pyubeBBIX BaJKOB

y uepHOBHIX kaerelt L = (2,2—3,0)D,

y uncrosbix kiereft L = (1,5—2,0)D.

ITo namumim A. A, UlporacoBa [/a npeuusuoHHOH npoxatku L =
= (0,5—1,0) D.

Jonyckaemast cyMMapHasi Ieperouka BaJKoB cocrasiger 8—10% or
AHaMeTpa HOBEIX BaJKOB

Illefikxn BaJIKOB NPH YCTAHOBKE B MOJUIMNHHKAX CKOJbXEHHUS HMEIOT
CleAylollie pa3Mephl:

LR A
Cranni D d

0,92—1,2

CopTOoBble TPHO .
4 s 7 1.2

Coprosbie xyo

P

0,55
0,6—0

D I A

inI YCTaHOBKE B NOAIUUNHUKAX KaueHHs melKH BaJKOB HMEIOT JHua-

MeTp
d=(0,5~—0,55)D

Pasumepnl Tpedos mpokaTHex Bankos ofycaosnennt ['OCT 5333—65.

Marepuas BaaKkoB B 8aBHCMMOCTH OT Ha3HayeHUs NPOKaTHbIE
BaJKH ObLIBAIOT YYI'YHHbIE H CTaJbHbIE JUTHIE WM KoBaHele (taba. 22
n 23).

INlpoynocTh BaJNKOB ONpelesselcs [JONYyCTHMBIMHM HampsiKe-
HPAMH (Ke2/cM?) W NpelesoM NPOYHOCTH HCXOZHOTO Meramia (taba. 24).

CTOHKOCTL UYTryHHH X BAJAKOB A1 HEKOTOPHIX BHAOB TpO-
Kara npusejeHa B Taba. 25

Iodwunnuky u nodywxu

IMo g yw K K- cocTaBHast YacTh NMOJUIMNHHKOB, IpefHa3HaueHsl A
yIepXKUBAHHMs BaJKOB B OIIPefeIeHHOM IOJIOXKEHHH B Bbipe3e CTaHHHHL
pabouek KJaeTH.

HarorasauBaioTcst u3 crajpHoro JuThf. [TofymKa HMXKHEro BajKa
OOBbINHO yCTaHABAKHBAETCS HEMOJBHIKHO, MOAYIIKA BEpXHETO BajKa Iepe-
ABHraeTCsi B BEPTHKANLHOM HalpaBieHud. IlepeMellleHne NOXYIIKH pe-
TYJIHPYeTCH HaXKUMHBIMU OOJTaMH. .

Noxgwunyux—onopa, Ha KOTOPOHR JIeXKHT
BaJKa,

Pasnyuyaor MOALIMIHUKA TPeX OCHOBHEIX TUIIOB: OTKDLIThHIE — € Me-
TAJJIMYECKHMH W HEMeTa/VIMYECKHUMH BKJAAAINAMH, 3aKPbITHE — XKUA-
KOCTHOTO TpeHHUS, NOAUIMIIHHKKA KauyeHH.

OTKpbiThle MOAMIKANHUKA C METaJ/IMYCKHMHM BKJAJLIIAMH Ha COpPTO-
BBIX CTaHAX B HACTOSMiee BpeMs HE [PHMEHAITCH

OTKpuiTHle NOMNIIANHAKM C HEMETaJJHYeCKHMH BKJAAAbILIAMH  TpH
cMa3Ke ¢ BOJOH o0ecrmeyHBaloT AOCTATOYHYIO TPY3ONOJBEMHOCTH IO
CPaBHEHHIO ¢ MeTaJIMYeOKUMH, HMeloT 6oJiee BBLICOKYI H3HOCOYCTOHYH-
BOCTE B YCJIOBHSIX MONMafaHusl abpasuBHBLIX YacTHI M 06JafaioT 3HAUH-
TeJBHO MeHbIUMM Ko3hduumeHToM Tpenus (Taba 26).
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TABJIHLA 24

Kke/cm?

JlonyckaeMple HANpsXKe-
HHS,

1200—1300

1000—1200
700—750

IIpenea npoOuHOCTH
K2/ Mm?

60—65
50—60
35—40

TABJHUILA 25

Marepnan

KoBanbie Bajgxku w3
frIePOUCTON cTaNy .

N

- Banku M3 cTasbHOrO

TJIEPOAUCTOrO JIUThLS

UyryHHbsle Bajk . .

6pe

{kONTHYeCTBO MeTanna,

TIpOKATEIBAEMOTO B Ka/H
OT MepeTouKH HO MepeTOuKH),

Cro#iKOCTb HA ONHH Kanubp

m

41,4

160
415
239
193

32,3
260

Pasmepnl npoduns, smam

25% 25

63 % 40
75X 75
6363
56 X 56

Isesnep Ne 6 u 5

Boprxosbio

75% 50

112,9
363,1

75X 75

313,5
180
322

PyznunyHbIEe pesibCh

90X 60

109

1200

1600
1500—2000
6000—12000

1500

6000—12000

JHaMeTp

Kpyraas,
Cranp KBafpaTHast cO CTO-

I ByTaBpoBble Gajaku
poroili 75—100 mm

sennep Ne 20
Ne 16—20

Uisemnep Ne 12
Ulsesmep Ne 16
Penscrt P24

Cranb
70—120 mn

Cran

280

300

500

650*
* CTOHKOCTh BaJKOB cTaHa 650 AaHa B TOHHAX HA KOMILUIEKT BaJIKOB,
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TABJAHUUTA 26

o HIHEHT

B ol e I
BponzoBue BKJIAABIIM Tlnoxas 0,10
To xe Xopouiast 0,05
Da66uToBble BKAAABIUN To xe 0,02
PosMKOBEE TOAIIUITHHKH » » 0,003
TlnacTMaccoBEHe NOAMMNHUKY » » 0,007

Marepuan L HeMeTa/JTHUECKUX BKJAagpimeft (raba, 27): TEKCTOMMT
W ero 3aMeHHTeNb JUIHOMOJL — NPH YAETbHBIX NaBJIEHUSIX OKOJO 250—
300 x2/cm?; JUrHOCTOH — IIPH WyAeIbHBHIX AaBneHusx Mmenee 100 xzfcm?

TeKcTONUT — M3rOTaBAKBAIOT TOPSYHM NPECCOBAHHEM TKAHH MJH TeK-
CT1OJIUTOBOH KpPOLIKH, NPOMHTaHHOH cmogofi. M3 Hero nesaioT Npeumy-
IECTBEHHO LeJbLHOUITAMIOBAHHEIE BKJIAJBILIH.

Jlurnodoas (apesecuo-croucthiit naactik CIT), usrorananpaercst
u3 (aHepHOro Gepe3oBoro WINOHA, MO MEXaHHUECKHM H aHTH(QPUKIHOH-
WBIM CBOMACTBAM He YyCTymaeT TeKCTOJMMTY, HO 3HauHTeNbHO Aemmenne. M3
aurHodoas AcaaloT cOOpHbIE BKJALBILUIM,

JIMrHOCTOH — M3rOTOBASIOT M3 Oepe30BBHIX JHCTLEB, IPeJBAPHTENLHO
nponutuiBast ux 20%-HLIM PacTBOPOM IJIIOKO3B C IMOCAEAYIOUIHM Npec-
coBanueM IONEepeK BOJIOKOH NOjA ngapjeHweM 250—300 arm npn 140—
160° C, nurHoctoH mMcerT GoubUIYIO TeMIOCTOHKOCTL M JelleBje Bcex
HeMeTaJIIHUeCKHX BKJAJbIIICH; NpuMedsencd Npu 6ojee HU3KHX yAelb-
HBIX fapjeHusAx. Bxaagpiiin 0OBUHO BBITOJHSIOT U3 OGPYCKOB JIHFHOCTO-
Ha, YCTaHARJHBaeMbIX Ha TOpell.

BKJIajBIUK YCTAHABAUBAIOT COOTBETCTBEHHO HAUDABJEHUIO YCHJHIl
npokatkd (puc. 58). VY cpenHero Balika CT2HOB TPHUO BKJIAJBIIN yCTa-
HABJHBAIOT CBepXy u cHuay weciHku. [ToAIIMNHHK BepXHero BaJjka HMeeT
CHH3Y BCIIOMOTATe/LHbIH BKJAABII JAJA BOCNDPUATHS Beca Bajka IpH
XOJMOCTOM XOAc cTana. [ToAIHMHHUK HUMKHErO BajJKa BepXHEro BKJAAbl-
ma He HMeeT.

BryIagbiluH MPHMEHSIOTCH LHAXHADUUECKON (OPMEL, NpPSAMOYroJbHEE
H CeKuHOHHble (puc. 59).

3akpriThie MOAMIMIHKKY XKUAKOCTHOTO TpeHus (puc. 60) oxXBarniBaior
HieliKy Mo Bcell OKpYXKHOCTH. B UoAlMunHuKax sTOro THHZ MOBEPXHOCTH
CKOJIbJKEHHSI pa3fleleHbl TOHKHM cJoeM Macia. IlofIIMIHEKHA —HMeloT
repMeTH3aUHI0 M OTJIHYAIOTCS OYeHb HH3KHM KO3(D(PUIHEHTOM TpeHHS.

TMopmunuuky Kauenus (puc. 61) DpUMEHSIOTCS B 3arOTOBOYHBIX,
MEIKOCOPTHBIX H TPOBOJIOYHBIX CTaHaX, OHH He TPEGYIOT CTOJL TINa-
TeNLHOH TepMeTHsaluuu, 60Jee MPOCTHl B SKCIVIYATALMH, 4eM TOMLUWITHY-
KH JXHJIKOCTHOrO TpeHHus.

Yerpoticteo 05 ycranosku eaikos

YcTaHOBKA BAajJKOB NpPOH3BOAMTCA B LeAAX: DEryJIHPOBAHHSA B3aHM-
HOTO I10/I0XKeHHS BAJIKOB MJIS INOJAYYEHHS MpPOGHIA HeoGXOJHMBIX pas-
MEepoB; pEry/JIHDOBAHMH IOJONEHHS BAaJKOB 10 OTHOWEHHIO K YPOBHIO
ponxiranros HJIM K YPOBHIO BAJKOB JPYruX KieTefl (HenpepblBHBIX cTa-
HOB

110

Bponsa
8,8
45
45
10000
55
700

,1

JIErHOCTOH
1,2—1,25
10—12
6—7
300
0,075

Huf

nepexpecT-
1,35—1,45
13—15

0,006

Jlarnodonp

1,35—1,45
15—20
0,003

napajlebHHER

1,25—1,4
10—13

H3 KPOIUKH

TABJHUILA 27
TexcrTonur
0,006

2B
1,35—1,4
125

0,003

5 | He MeHee 19{ He menee

CAOACTRA
1,3—1,4
13,0—13,5 | He menee 11
500—1100
0,2-—-0,3
140—150

23,0—24,

°C

VIPYTOCTH,

TTokasateny
BJIOJIb BOJIOKOH

Tlpepen npouHOCTH npU
nonepexk BOJOKOH

CXKaTHH, Ke/mMm>
Kosddpunuent Tpenns

TenonpoBogHOCTE,

KKan/m-dac- 2pad
TennocToHKoCTh,
(Hanano OGYriMBaHUS HJIH

Vaennuud Bec

Moayab
Ke/mMm®
TI/1aBJICHHS)

—
—
—
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Puc. 58. PacnoJgoxe-

Hue BKJaagpline#t Tox-

IUMTIHEKOB . OTKPBITOTO

TUlA CTAHOBR (@) JAYOH
TPHO

Puc. 59 Pasnuunsle (GOpPMBI OCHOBHBIX  BKJAABI-
well B MOAIIKITHUKAX OTKDBITOrG THMA:
(5 4 — UWJIHHAPHYECKHe; 6 - NpsIMOYronbHble; 8 —
CEeKUUOHHbIE

e

/ ‘fng_‘. e

Puc. 60. TlommunHuk
HKHMAKOCTHOTO TDEHHA:
1 — noupoBanHast BTY -
JiKa; 2 — UHUJIUBApHUec.
Kasl BryJKa, saJjgHTtas
6aGbutom; 8 — Tpy6a
AJIf MOABOJAA CMa3KH;
4 —T1pybd pss1 OTBOAA
CMa3KH

15 J
- NN
Y .
g .
o
"m 1 [ \ ‘
L 540

87220
9780

|

Puc. 61. Chepokoruueckne NORUIMIHUKA C KOHYCHOH BTYJKOR Ha
mefike paGouero Badka HENPEPHIBHOTO TNPOBONOYHOrO CcraHa 250

B kaersix Ayo, KBapTo M ABOfHOE AyO pacCTOsiHME MeXAy BajJKaMiu
'MBMeHsieTCsl TlepeMelleHueM BepxHero Bajixa. HukHHe BajJku nepeme-
‘WLAOTCA JUIIbL [IPH NepecTpoiike cTaHa.

B kserax TpHO ¢ MOCTOSIHHBIM B3aHMHBIM paclgioxeHHeM KaauGpos
paccTosiHHe MeXK/Ay HHMH peryJaHpyercs nepemeu&HHeM BEepXHEro d
HIXHErO BAaJIKOB,

B cBfI3M Cc 3THM B COPTOBHIX CTallaX NMPHMEHSIOT YCTAHOBOUHBIE Me-
XaHU3MBl ABYX BHIOB: C NPHBOIOM OT 3JEKTPOJABHIATENs H PYUHBIM
NMPUBOAOM.

Mexanusmamu AAs YCTAHOBKH BepXHero BaJika CHaOXaOTCS CTaHBL
AyO, TpUO W ABoHHOe nyo. KoHCTpyKuusi MeXaHU3MOB OnpelesseTcss He-
06X0MHMON CKOPOCTHIO TOALEMA BepXHero BaJdka, CKOpoCTh IepelnBHU-
JKeHHSl BCDXHEro BajKa COPTOBBIX CTAHOB coOCTaBjAer 2--b mm/cex.

YCTaHOBOUHBIC MEXAaHM3Mbl BEPXHEr0 BaJKa C PYUHBIM IPHUBOAOM NpH-
MEHSIOTCS HA COPrOBBIX (TAHaX € TIOCTOSIHHBIM B3aWMHBIM pacIoJoXKe-
HHeM Kaau6poB, rie MMH MOJAbL3YIOTCS MDPH HacTpolike BaikoB (puc. 62).

0. 1 123 4 13
a __5._/ =
' ////A/,,ﬁ/////
&
8
Puc 62. Cxembl YCTaHOBOYHBIX MEXaHH3MOB BEPXHEro BajKa C  DYYHHIM
PHBOZOM*
@ — C KAMHOM; 6 — C BpAIIAIOUIMMCSA HAXKHMHBIM BHHTOM, 8 — C Bpallaio-
meficss rafixolf, @ — C YeTHIPbMS HAXKHMHBLIMH BHHTAMH

Mexauuampl 115 YCTAHOBKH HUMKHErO BaJKa IIXPOKO NPUMEHSAIOTCA
Ha COPTOBHIX CTaHaX C LEJLIO COXPAHEHUS IIOCTOSHHOIO YDOBHSA IIPO-
KATKH, HapyllaeMOro BCJEICTBHE NEePeTOYKH BaJIKOB.

YpoBeHb HUMKHErg BajKa H3MEHFETCA C MOMOIIBIO CMEHHBIX MNPOK/IA-
[OK, 3aK/JaiblBaeMBIX MEXAY KacCeTOd M MOAYINKON NpH MOAUIHHKAX
OTKPHITOrO THUNA M CTAaHUHOH H TOAYIIKOH NpH MOAIUHTHUKAX KadeHHUs
HJIM C TIOMOUILIO YCTAHOBOUHBIX MEXAHH3MOB,

YCTaHOBOYHBIE MEXaHH3Mbl NPUMEHSIOTCS C IIONEPEYHBIMH KJIHHBSAMH
IS CTaHoB JinHeliHoro pacmoJsoxenus (puc. 63) wiw ¢ NPOLOJNLHBIMH
KIHHLAMH [ CTAHOB HENDPEPBIBHLIX M IOC/AEJOBATE]bHO BO3BPATHBIX
(puc. 64).

Mexanuambl [71s1 YCTAHOBKH CPeJHEr0 BaJjKa NPUMEHSIOTCS Ha Cop-
TOBBIX CTAHAX TPHO B BHJE KJHHOBBIX YCTPOMCTB C ONOpOI HX Ha CTa-
HHHY [J1s1 Pery/upoBaHus BepXHeH MOAYIIKH MO Mepe H3HOCA BKJAIbl-
Lreft,

Haxumuble BHHTH OOBIYHO M3TOTABJAMBAIOT U3 cTajdedl Mapok 40X
unn 40XH npu 3HauuTeNbHBIX HAIDY3KaX U YIVIEDOAUCTOH craau ¢ mpe-
menoMm npounocts 50—70 xe/mm® mpu OGBIUHBIX HArpy3Kax.

8 A. A, TIporacos 113



Puc. 63. CxeMa YCTaHOBOYHOrO MeXaHH3Ma HHXKHETNO BaJdka
C rnomepevyHEIM KJHHOM

Puc, 64, CxeMa YCTAaHOBKH HHIMXHEr0 BafKa C NPOZOJALHBIM KJIHHOM

N

1 . NE
N
N N

&

45

2

Ma,
==
L=

Fuc. 65. Taflkm  HaKHEMHBIX
BHHTOB!
a - OIHOCTYNeHuaTafd;
6 — AByCTyneHuaTtaf

114

/4|

VINTIOS

N

Puc. 66. OceBass YCTAHOBKA BaJKOP DASHKBHraeMHX DPefKO C NOMOMILIO:
a — ¢$nanneB Ha NOAYMKaX; 6 — NJ3HBOK; 8 — J[BORHOR PHYAXKHOR CHCTEMH

1156
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HapyxHubili AnaMeTp Ha’KHMHOTO BMATa:
dy=(0,55—0,62)d,

rie d — guamerp wefikH BaJjka.

XBOCTOBHKY HAXHMMHBIX BHHTOB BBHIIOJHSIOTCSI OOBIYHO KBAJPaTHOTC
ceueHHsT ¢ OGAUIOBKOM GPOH3OBHIMH TJAHKaMH JJis OGLICTPOXOJZHHIX Ha-
KHMHBIX YCTPONCTB M KBAJPATHOrO CEUEHHs CO IUMOHKOH AJA HAXKHM-
HHIX YCTPOHCTB C PYYHEIM NPHBOJOM.

Talixy o6BIYHO BHINOJHAIOT OAHOCTYyNEeHYATBIMH (puc. 65) ¥ wuaro-
TOBNAOT U3 Gponsnl mapku Bp. OLIC6-6-3, Bp. JIDK9-4.

YcrpoticTéo 0as ocesod ycraHosKu
u ukcayuu saaxos

OceBast peryJupoBKa BaJKOB NPOH3BORHTCA B LeaSX NPaBU/ILHOrO
B3aUMHOTI'O TOJIOKEHHUS KaJaubpos.

Ilpu penkux mogbeMax u ONYCKaHHSAX BasJka (NMpH HAcTpOiiKe KJae-
TH) OoceBas YCTAHOBKA BaJKa NPOU3BOAHTCA C TOMOUIbIO NPOMYLIEHHBIX
yepe3 CTaHUHY 60JATOB, AEHCTBYIOIMX Ha NMOAYWIKH ¢ BHEMIHefi CTOpO-
Hbl uepes ¢a1anubl (puc. 66, a) unu uepes nmasxku (puc. 66, 6). B pa-
Gouux KJeTaX C NOAUIMIHHKAMU KaueHUs] WJIH  XKHJIKOCTHOrO TpPeHusd,
KOI'la OCeBOe JBHXKEHHE BAaJKOB MPOHU3BOAHTCHA NepeMelleHHeM OpHOMH
NOAYWKH, MPUMeHsieTCs ABORHAs phlYaXkHas cucreMma (puc. 66, 8)

ITpn wacThix moabeMax M ONYCKaHHSX BaJKa oceBasi YCTAHOBKA TNpo-
W3BOJHUTCS MepejBHIKEHHEM KAaccCeThl ¢ BKJAJBIIIEM B IMOAYLIKE ¢ MO-
Mokl GoaToB (puc. 67, a); oAMHADHOH pHIUAXKHO cHcTeMoll (puc. 67, 6);
NPOLOJIBHLIMU [MTAHKAMH M HaXXHUMHBIMHM BHHTaMH (puc. 67, 8); KAMHbLS-
mu (puc. 67, 2); TpeyroJbHEIMH miaankamu (puc. 67, @).

BankoBas apmarypa

ITposodku

[IpoBOIKXHU—ycTpolicTBA [/ HANpPABJEHHS MeTalJa I[pH BXOJe
B BaJK{ MMM BHIXONE M3 HUX: BBOAHBe (/) -—co CTOpDOHH BXOXa
metanna (puc, 68), BeIBOAHBI e (2) — CO CTOPOHHI BHIXOAA MeTaJjia.
Konen nposoaku, o6palleHHBIl K BajlkaM, Ha3blBaercsi HOCKOM, a ee
yacTh, anupaomasicss Ha 6pyC,—IATOH.

[IpoBoOoAKH BHOOMHAKT ClefylolmKe (yHKUuu: obecleuyHBalOT He-
06x0AuMOe HampaBsJieHHe TOJOCH B BEPTHKAJbHOH TJIOCKOCTH NPH BXOAe
B Kajubp WM NpPH BBIXOAE H3 Hero (HampaBJASIOILKE); KAHTYIOT
MpoKaThIBaeMble NOJOCH (KaHTYIOIWLHe); NMPeloTBpallaloT OKOBHIBA-
HHe BAJKOB II0JIOCOH M aBapHU B cjyuae [OJOMKH WIH BBIGHBAHUSI OC-
HOBHBIX pabOuHX TPOBOJIOK (IpeNoOXpaHHTEJNbHE ).

B 3aBHCHMOCTH OT HX paCHoOJIOXKeHHS NPOBOAKH JeIITCsi Ha
HUXKHHe H BepXHHe,

Hrxupe npoBoAxu OnNUpaOTCs HAa BaNOK M Gpyc cOGCTBEHHBIM Be-
COM, BepXHHe NIPOBOJKH YPAaBHOBELIWBAKOTCA TNPH MOMOLLM IIPOTHBOBECA
HJH TIPYKHHBI,

Hanpasangmoumue BBOJHBE NPOBOAKH H3TOTABJIUBAIOTCH
B BHJEe JIMHEeK, KDEUAUIMXCH Ha IHPOBOAKOBOM Gpyce (puc. 69); mpo-

118

BUAKOBEIX MOCOK — s poMGHUecKHX Kaaubpos (puc. 70); xenoboB —
IJIH IPAMOYTOJBHEIX Kanubpos; KopoBox ¢ mpolyckamu (auHefKaMu) —
AN peGpOBHIX H Ap. TPOXOAOB, KOrAa TpeOyeTcss TOUHOe HampaBJeHHE
noqockl (puc. 71); ponuKOBBIX TPOBOLOK (pHC. 72).

Puc. 68 ITpoBomku:
I — BBOANBIE, 2 — BLIBOAHKIC

HanpaBasiouye BHIBOJAHEE NPDOBOXKH COCTOAT H3 MPO-
BONKOBLIX HOXefl H GOKOBBIX JMHHH. IIpDOBOJKOBLIE HOXH IPUMEHSIOT-
¢ 1J8 HuKHero sajaka (puc. 73).

Puc. 69, Kpennenue 60KOBOH JMHENKHM Ha NPOBOM-
KoBoM Gpyce

IlpoBoaKH (KaHTYIOU(HE) O/ KAHTOBKH TUpPOGUAS
M3roTaBJHBAIOTCSA B BuJAe JUHEHKH C BHyTpeHHel BuHTOOGpasHOf mo-
BepXHOCTLIO, 3aKpelyiedHod B KOpOOKe KJHHOM (pHC. 74); KaHTYIOLIMX
poaukos (puc. 75)

119



O6Bopxnble MpoBOAKY (puc 76) obecrmeudBaOT MOBOPOT Ha
180° BHIXONAWEro W3 Kaaubpa TepejHero KOHUA TOJOCH M HANpas/asloT
ero B Apyrou Kanu6p IIpuMeHAIOTCS IVIaBHBIM o6puaaom Ha MeJKOCODT-
HBIX CTaHax Ipd JIHHeHHOM pacloJIOKeHHH KJeTel

i#,aoleﬂb PONUKO8 pomseanea
Iﬂ | ﬂ
bl
@- I , | !
Puc 70 TIpoBomkoBas ZHOCkAa AJsT POMOHUECKHX KaaHGPOB

&

Puc 71 DBpogHafl npopOofika, COCTOANIASE H3  KOPOGKH
H OOKOBBIX JMHeeK (NPOMyCcKOB)

IIpaBuna YCTAHOBKHK HaNpaBJASIOUWHX TPOBOAOK

1 PaGouasi mOBePXHOCTb NPOBOAOK JHOMKHA DACHONaraTbCsi a)
HOCKa NpPOBOJKH — HUXKE YPOBHs Kanaubpa mpuMepHo Ha 0,01 Dy, 6) ¢
He3HAUYHTE/ILHLIM YKJIOHOM ee K IsTe

2 llocok NpOBOTOK €O CTOPOHBI pafouell MOBEPXHOCTH  MONNKEH
OLITh C(KOIIEH MO ayre

3. Onophasi MOBEPXHOCTb HOCKA MNPOBOJOK AOJIKHA  COIMPHKACATHCS
c BaakaMu Ha 50—75% AJUMHBI JYTH HHKHEro UpodUad HOCKa

4 TIpoBOAKH JIOMKHBL DACNofarathCst C1pOr0 MepreHAHKYJSPHO K
OCH BaJKOB, NepeKOChl NPOBOJOK B FOPH3OHTAJNbHOH IIOCKOCTH He J0-
NycKaloTs

5 TlpoBoiKa A0MKHAa ONMpPaThesi Ha Opyc KpaiiHeH HUuMHeH KpOM-
KO NATLI, MeXAY MNepefllMM KpaeM OHODHOM IIOBEPXHOCTH 6pyca H
OMOPHOH IIOBEPXHOCTH MATHl JOJMKeH ObITh 3a30D (MO BepTHKAJH 3—
6 mm

6 K JerkuM W y3KMM HHJKHMM [IDOBOAKaM TIOABEIUMBAeTCH I'PY3,
00eCIeunuBaloluy IJIOTHOE INIpHJETraHHE HOCKA TDOBOAKH K BaJKaM H
yMeHblleHHe BO3MOMKHOCTH BLIGHBAHMSI TIPOBOJOK IIpU yAapaX M COTpsi-
CeHusaX

120
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Puc 72 Ponukosas npoBOiKa HJa osata crana 300 (3asox «Cepn MOJIOT? )
! — poauku, 2 — oOofiMbl, 3 — GOJTH, 4 — NPYXHHH 5 ~— NPOKJIAfKH, & — Tpy6Ka
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7 PaGouast 1noBepxXHOCTb NPOBOAOK M OMOpHAas NOBEPXHOCTh HOCKA
HAOJXHB GBHITb DOBHBIMH, TJIaJKHMH, HE MMETh BBICTYHOE U 3ayCEHIEB

Puc 73 BoiBogHas NPOBOLKA JQJs IPOKATKH 6aaxy
1 ~~ HOX IJs NOAKU, 2 — HOXH AAR daaxuen

Puc 74 CxeMa xanTyiolue#l npoOBOOKM HenpepHIBHOrO 3arOTOBOYHOTO CTaHA

ITpaBuaa ycTaHOBKM KAHTYIOIMHX
(BMHTOBHX) NPOBOLOK

1 Kopo6kn ¢ KaHTyOUHMH NPOBOJAKAMM YCTAHABJIMBAIOTCH TaKHM
06pa3oM, 4TOOH BBHIXOAHOE CceuyeHHe KOpPOGKH OBIO CHMMETPHYHO Ka-
aubpy.

2 BesnunHa 3azopa MeXAy BepxHed M HuXKHel IIpoBOAKaMu pery-
JUPYeTCsl KIHHBAMH HJIM NPOKJaAKaMH, HX TOJLIMHA ONpenenserca my-
TEM 3aMmepa 3a30pa MeXAy BepXHelt M HuKuell NpoBojKaMu 10 pabo-
YUM KJHTYHIOIUMM TOBEPXHOCTAM C MOCAEIYIOUIMM ONpPENeNeHHEM pas-
HOCTH MeX[Iy BeMuuuHOH 3a30pa, NPUHATOH B cXeMe KajJuGPOBKH, H Be-
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AMYKHOA 3a30pa, NOJy4YeHHOH NpH 3amepe TonMHa NPOKAAAKH TIpH-
BuMaercs paBHOH 5TOR PASHOCTH, HO C Y4ETOM YCafKH TpH 3aKpellVleHHH
fipoBofIoK B KOpoGke kauHOM (1,0—1,5 mam).

1F—1

Sl

Puc, 75 Poankosas KaHTYIOLlascs HPOBOAKAa AJA cOpToBOro crana 300

-

il
¥

2

——

Puc 76 OG6GBogHas NPOBOAKA C OTKPHTHIM OGBOIHBIM

xKenoboMm
1, 2 —~ paGouue kiaern, 3 — ofsoonas  NPOBOJKA,
4 — DpOJHKOBAs MHNpPOBOAKa

3 Tlocne ycTaHOBKH NPOKJIAJOK M 3a6HBKH KJHHBEB KpETIGHHA IIDO-
BepsieTcsl COOTBETCTBHE BeNMYMHAl 3a30pa Mex1y NPOBOIKaMH KajinG-
Py 1O cxeme KaJMOPOBKH, C yUeTOM AWAMETPA H CNPYXKHHHI> BaJiKOB

[IpaBuJa yCTAHOBKH KaHTYOUWUX PONUKOB

1 TIpoBepsioT rOpH3OHTAJBHOE DACIOJNOXKeHHE Ocell  KaHTYIOUHX
BaJKOB IO YPOBHIO

2. IMposepsaioT cooTsercTsue ocefl Kanubpos paB6OUMX BAJIKOB C OCH-
MH KaJu6pOoB KaHTYIOUUX BAJKOB
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Mamepuan 045 U320M08ACHUSL APMAMY PbL

Buj apmarypst

Marepuan

OnopHele 6pychst npocTolf KOHOH-
rypauuu

Onoprbie 6pychsi CNOXRHON KoHdH-
rypanuu

Cromet

JluHe#ikH ¥ cOCTaBHBIE KOpPOGKH,
nojBepraiouldecs HeGONbIIOMY — H3-
HOCY

JluHelikn H cocTaBHbIE KOPOOKH, NOJI-
Bepraouyecs: MNOBEHILEHHOMY H3HOCY

JluHefikn YHCTOBBIX Kaereil, npu-
MeHsleMble AJIS YCTPaHEHHsS DHCOK H
LapanHH Ha NpOKaTe

Kopo6xu Ans1 mponyckKoB M KaHTy-
IOUIMX TIPOBOJIOK

TIponyckn nnockne M hacoHHble
nJs KpynHeIX mpoduaeit (>100 mm)

Mponycku ¢acoHuble A1 HeGOJb-
wx npodunert (100 mm), npoxarthi-
BaeMblX M3 YIVIEPOAMCTHIX CTane

Ilponycku mnuockHe M (acoHHBIe
A0 Mekux npoduned, npoxarhiBae-
MBIX H3 YTJIEPOJMCTHIX CcTaJsei

Iponycku GacoHHBIE AJIA YHCTO-
BHIX KJeTeHl NpPH NPOKATKE MEJKHX
npodusieli B3 YrIePOANCTHIX CcTanei

Tlponycku mnockne U  (aconHble
aas npodunedl, NpOKaTHIBaeMBIX H3
JIETHPOBAHHLIX CTajIel

Kosauast crams 35 u Cr. 5

Jlurast ctams 35 u Cr. 5

Jluras crame 25 u Cr. 4

Jluras crams 25 u Cr. 3

Jlytas crane 35 u Cr. 5

Uyryn CU 12—28,

32—52

Jlurast crame 25 u Cr. 3

Yyryn CY
qauras cranb 25 Cr. 4

OrGeneHHbIH

12—28,

4yryH
3,3% C; 0,75—0,85%

32—52;

(3,1—
Mn;, 1—

1,2% Si; 0,13% S, 0,16% P)

XpomucTell nyryH (2—2,2% C;
0,4-—0,7% Mn; 0,7—0,9% Si; 15—
16% C; 0,85% S; 0,15—~0,35% P)

BricokoxpomucTsiél yyryH (1,5—

22% C; 0,5—0,8%
1,7%

Mn; 1,3—

Si; 32—36% Cr; 0,1% S;

0,1% P; 0,9% Ni, 0,2% Ti,

MoauduimpoBanHbIi
(2,8—3,6%
1,2—1,8%  Si;
13% S; 0,5—0,9% P)

uy

H
C; 0,7—1,2% Mn;
0,2—0,5% Cr;
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I podoascerue

Bupg apMatypht

Marepuan

Tponycku daconHble aa8 KPYTUHBIX
-npoduseli, MpOKaTEIBaeMblX H3 yrije-
JPORUCTHIX cTaneit

IpoBoakn HanpasJsiollye, LHPO-
KHe MaccuBHbe ¥ (DacOHHbIE

[poBoaxy Hampaeasiouike, ¢aaH-
nesble H Apyrue HeGoJblie IIPOBOK-
KH

[Mpoogky  Hanmpasjsiollne  Ans
NPOKaTKM JErHpOBaHHBIX cTamell B
YUCTOBBIX KJETSX

[lpoBoak® KauTyomue LIt Henpe-
PbIBHO3ATOTOBOUHEIX CTAHOB

l'lpoaozmu KaHTYOLULHe s MeJ-
KOCOPTHBIX M TIPOBOJIOYHBIX CTaHOB

PosKH AJIs1 JTMHEeK, TPOMNYCKOB H
IPOBOJIOK

Kautyouiue BaIku

KiuHbsl Kpenmyienusi JIHHe€K H KO-
po6oKk

JKeno6a o6BogHLIX annapaToB

CrynenuaThie ¥ peGPUCTHE POMH-
KH

Kosanas crams 38XMIOA

Jlurast craas 50T2, crans 45 u

KoBanast crams 45, pennco-
Bele crami M-62 u M-70

Mopudunposausbiit uyryH yka-
3aHHOTO BBILE COCTABA

Jlutag crans 5002

Yyryn CU 12-28, 32-52

MoanuHIUpoBAHHEIA YYPYH YKa-
3aHHOr0 Bblllle COCTaBa

Kosanas crasb Cr. B ¢ 3akan-
KOl pafoueif MOBEPXHOCTH

Cranp IIX9 mm IIX15

Cranp 50XH mm 80XI'H

Kosanast crams 45. Cr. 5 u
Cr. 3 (cBapHbie)

Jlursie cramu 25,35

Crans Crt. 5
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Yerpoticteo 0as cmeHel 8aAKO08

6 — c 1no-
obet; 1 —

OCHOBHOH} KpIOK Kpa-

HOM
a — ¢ TIOMOILBIO
2 — BcrioMora-

TeNbRbI# KPIOK Kpa-
Ha

Puc. 77. Cxema
CcMeHH BaJKOB Kpa-
MYdTHI,

MOUIBIO CKI
Ha

CMeHa Bankos (mepesBanka) DPOM3BOAKTCH NPH H3HOCE HJIH TNOJIOM-
Ipucmoco6nenust AAsi CMeHbl BAJKOB IIPUMEHSIOTCS B 3aBHCHMOCTH

Ke BAaJKOB HW/JAY B CBA3H C H3MeHeHHEM COpTaMeHTa (TaHa.

o

MY®TBL C HOBBIM BaJKOM,
(puc 77, a), ¢ IOMOINBIO

KpaHa
, C TIOMOIUBIO TesieXeK, a TaKXKe 3aMeHOH ojauoll pa-

#i KpBUIKOHR) ¢ NOMOIIBbI0O MOCTOBOTO KpaHa,
(H& COBpEMEHHBIX MEJKOCOPTHBIX CTaHax).

CwMmeHa “Bankos y pabouux kJeTefl NPOU3BOAMTCH MPH CTaHHHAX OT-
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BCNOMOTATENIbLHOE ObOPYAOBAHMUE
COPTONPOKATHbIX CTAHOB

PonbraHru

[To Ha3sHaUCHWIO PONBLTAHTH JAEANTCS Ha CAeAYIOUMe OCHOBHBLIE TUTBI

1. Pa6oyne poNbTaHTH pACIONAralTCsd HEMOCPeACTBEHHO Yy
pa6ounx KJjerTel; mepBble PONMKH PaGOYHX DPOJILIAHIOB OOKHMHLIX Kie-
Tell yCTaHaBAMBAIOTCS MHOIAA B CTAHMHAX (CTAHHHHbIE DOJIHMKH),

2. Pa6ouue BcnoMorartenbHble (paCKaTHBE) POJdb-
raHTH—NpOJIOJXKEHHe OCHOBHBIX POJIbIAHIOB, HCNOJL3YIOTCH MpH
IJHHe ToJockl GoJbllieil, 4eM /JIMHa OCHOBHBIX POJIBTAHIOB.

3. TpaucnopTHbBE POAbraHryu (MOABOASALIHE H OTBOAAILME)
cIyKaT AJsi TOA2yM CAWTKOB K 3arOTOBKM K IeuaM, OT meyeyl K craHy,
OT CTaHa K BOMOMOrale/bHbIM YCTPOHCTBaM (HOXHMUAM, NuAaM, Ipa-
BHJILHBIM MalUMHAM M Jp ).

4. [lpuemMHBle poAbraHry clIyXar Aad NOAaUH MeTa/la K
CTaHy.

5. MakeTUPOBOYHLIE PONbrAaHTH NepeMelllaloT NOAOCY Of-
HOBPEMEHHO BIOJL M MONEPeK H CAyXaT AJs mepefayd MnoJjoc B Kap-
MaH WIH K XOJOJH/JbHHKAM, BBHIOJHSIOTCS OObIYHO ¢ KOCBIMH POJHKAMH.

6. [Teunble ponbraHry YCTaHABAMBAIOTCA OGBIUHO B NPOXOA-
HBIX TeyaxX (M30TepMHUUECKOrO OTXKHIA).

7. [TogbeMHuble H ONYyCKAaKUWHECS PONBTAaHIH ycTaHaB-
JUBAIOTCST HA OOXHMHBIX M KPYMHOCOPTHBIX CTaHaX TPHO, y THKENbIX
HOXHUIL U Op,

Huxe NPUBOAATCA NHAAMeTPhbl POJIUKOB POJIGTAHTOB COPTOBLIX CTAHOB
B 3aBHCHMOCTH OT HMX Ha3HAYCHHUS:

Juamerp Hasnauenue ponbraira
DOJIHKOB, MM
400 PaGoure posbraHTH PesbcobanounbiX CTaHOB
350 TpPaHCHOPTHHE POJBLIAHTH PENbCOBANOUHBIX CTAHOB
300 PaBoune u MOABOASIUIHE DOJBTaHrH CPEeXHECOPTHHIX
CTaHOB
250 Ponbrari MEJKOCOPTHBIX CTaHoB. OTBOAsIILHE pOJib-
200 TaHTH CPEAHECOPTHBIX CTAHOB

Po/Ibralru y XOJIOAUIABHHKOB MEJKOCOPTHBIX CTaHOB
150 PoJIbraHrH [IPOBOJIOYHBIX CTAHOB

Jdnuna 6OYKMY pONTUKOB y paGoynx pOJIBIAaHrOB paBHA [IJAUHE
60oYKH BAaJIKOB H/IM HECKOJILKO Goablie ee. Y BCMOMOraTesbHBIX POJIBraH-
roB OHa paBHA LIMPHHE TOTO yyactka GOYKH BaJKOB, IJe MJIMHA IOJO-
cbl Gosiblile IJAHHBI paGodyero poJsraHra. ¥ TPaHCIOPTHBIX DOJIBFAHTOB
AnuHa OGOYKY PONVKOB TPEBHIAET MIMNPUHY TOPAUMX CAUTKOB Ha 300-—
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500 mm (aisi TpenOXpaHEHHWsi TOAUIMNHWKOB), a IIMPHHY TNOJOCH WIH
mayku mnoJsioc — Ha 150250 mam.

Ilar podukKoB (paccTosiHHe MeXIy OCSIMHM HOBYX COCENHHX pO-
NUKOB) JOJXKeH GHTb He 6oJee IOJOBHHBI MHHUMANbHOH AJHHBI MOJOCHI
W npunuMaercsi B coorsercrsud ¢ I'OCT 5332—50.

CkopocTh paGOYHX PONBTAHLOB ONPElENseTCH CKOPOCTRIO
npokatkd. Ilpy npoKaTKe IJMHHBIX M TOHKHX mMoJjoc OHa Ha 5—10%
BLILIE CKOPOCTH NMpOKaTkKH CKOPOCTh TPAHCNMOPTHBIX POJb-
T2HTOB: NOAAIIIAX METall K Teud Wau CTaHy cocTaBaser 1,5—
2/5 mfcex; yGUpaiGUiMX MeTaJs OT cTaHa Ha 5—10%p BBIE CKOPOCTH
NMPOKATKH, Y MEJNKOCOPTHBIX CTaHOB JOX0/AvT no 12 m/cex.

Koucrpykyus poavearzos

Poabraury MoryT ObiTb ¢ TPYMIOBBIM [PUBOAOM, HHIMBHIYAJbHbIM
IPHUBOLOM M C XOJOCTHIMH POJNMKaMu (IPaBHUTALUOHHBIE).

[pynnoBo# MpuBO A NPOEKTHPYETCA ANST DOJbrauros, pabora-
IOIHX B OCOGEHHO TSXKEJABIX YCJIOBHAX Ha OOKUMHBIX, KPYNHOCOPTHHIX,
peabcoGANOUHBIX CTaHaxX; NpPHBOJ OCYILUECTBJSETCS Yepe3 TPaHCMHCCH-
OHHBI Baji C KOHWYECKMMH imiecTepusimu, JlauHAa OTAE/bHBIX CceKuui
poJbranros — o 6 . JIBuraTeNd aCHHXPOHHBI® WM CepHECHBe.

HUHaAHBHAYaAbHBH NMPHUBOL NPUMEHAETCS] Ha TPAHCIOPTHBIX
pOJIbTAaHraxX, TPAHCHOPTHPYIOWHX [JIMHHBE TIOJOCH, POJIMK HJAM [ABa PO-
JA¥iKa NPHBOAATCS B JIBUXKEHHE OTHEJIbHBIM MOTODOM.

IloxbeMHO-KayawMmuecs CTOJB IPHMEHSIOTCH Y COP-
TOBBIX CTaHOB TpHO ¢ auaMmerpom Banakos 500 mm u Gosee (puc, 78—
80). Isuna NOIBEMHO-KAUAIOLWEroCsT CTONMA JOJMXKHAa ObITh HE MeHee 2[3
MOKCHMAJbHON JJIMHBI TOMOCH, TIPMYEM HAKJIOH CTOJNa (B BEPXHEM TO-
JIOKenHH) Ro/KeH ObiThL He Gosee '/jp— /15 Bo m3bexaune usruba mno-
JIOCHI.

Poauku na noabeMibiX CToJdaX NMpHBOIHLIE,

MaHunynaTopbl M KaHTOBaTeNM

MauunyasiTopsl ¥ KauToOBATeNd — CAYKAT [AJs TONepcdHoro nepe-
Mellenys: MeTala 10 paboyeMy pOJbraury H Aas obecHeyeHHsi NpaBHIb-
HOIO TIOJIOXKEHHST MOJIOCH! fI0 OTHOLIEHWIO K KajguGpy BaJkoB.

ManunyasTops OGKMMHBIX CTAHOB BBINOJHSIOTCS B BH/AE ABYX
NOABHAKHBIX JuHeeK (puc. 81). Mauumys siTOpbl COPTOBBIX CTAHOB TPHO
B CBA3H © GOJIBIIOH JJIHHON NMOJOCH H3TOTABAMBANIOTCS POJHKOBOLO THIIA
(puc 82).

KanrtoBatean cayxar Ads NOBopoTa (KAHTOBKM) MeTasjsa BO-
KPyr ero ocu PosUKOBHIE M CTYNEHUYATHIE KAHTOBATENH MPUMEHSIOTCA HA
COPTOBBIX cTaHax Tpuo (puc 83 u 84). KauToBare/nbHble annapatsl (KaH-
TyIOUIMe BTYJKH) TPUMEHSIOTCS] B INAXMATHBIX CTAHAX U IOCJAELOBAaTE/b-
HO-BO3BPATHHIX CTaHax (puc. 85).

Hoxuuupi

I[J'lﬂ PEe3Ku MPOKATAHHOIO MeTaJJia MPUMEHAKTCST HOXKHHIBL cJaeAylo-
WKUX TUIOB!:

I. HoXHBHUB ¢ mapadelbHBIMU HOXAaMHU (peXyuue
KPOMKHM HOXeH napaJuielbHbl APYr APYry) — [AJisi NONEPeyHoro paspe-
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Puc, 78. CxemMa mapajaiensHO-nOALEMEOTO CTOJA
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Puc., 79. CxeMbl NOfBEMHO-KaYalOUIMXCA CTOOR JETKOr0 THNA € YDABHOBEIH- = EIES ?
BaHHEM!: e mem 'E:—B. T
a — INPYXHUHHBIM; 6 - IPYSOBBHIM

Puc, 81, CxemMa MaHHMyasTopa CcTaHa ¢ ORHOCTO- Puc. 82. Pacnonoxe-
POHHHM DAaCnoONIOKEeHHEM IIPHBOAA: HHE ‘DOJHKOBLIX MaHU-

! — nuHeftKa; 2 — KJHHBH; § — WTaHrH; 4 — “y”;gop:: ncoxag"'gga‘
pefiki; 6§ — cMenHble DJHTHL; 6 — TAaHRH; 7 — YA- Tea M " ALEMHO-
JVHHTENbHBe JHHEeRKH; § — NpYXKHHH, 9, 10 — aBa- x !é ‘:Ialom Mocﬂ lS'roge
pultipie yropel;, 11 — GuKcaTOphl; I2 - TeNeXKKH, JIETH  TPH py! GHSO(S
13 — murkH COTHOTO  cTana
(33TM):
1 — MaHUOYAATOP; 2 -~
KAHTORATENh; 3 ~ Me-
XaHH3M NepeMelileHust

Puc, 80. CxeMa nNOAbEMHO-KAwAIOLIErocs cTONA THAMENOTO THIA
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Puc. 84. CrynmenuaThi#t KaHTOBaTeJb COpTOBOTO crTaHa 500 (LIKBMM)

T
i

Q .
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m
Puc. 83. CxeMa DOMMKOBOrO KaHTOBaTens (33TM) TIlosoxeHHe KaH- =g X
TOBaTens: [ [
I — mnepa6ouee; [I — nepen 3axsaToM nojocel; [/] ~ gaxsat modio-
Cbl TpH OJHOBPEMEHHOM TIODHSOHTANILHOM HepeMelUleHHH KaHTOBATeJs:; )
V — xantoBka; V ~— packpbiTue POJIMKOB; I — pefika nepeMellenus
KaHTOBatens; 2, 3 — KaaATyOLHH H NPHKHMHOR DOAUKH: 4, 5§ — ocH

KauaHHs pLYArOB KAHTYIOIIETO M NDHXHMHOFO DOJNHKOB; 6, 7 — M-
JIMHADH KAYEHMA KAHTYIOLIETO H [PHKHMHOLO DOJHKOB], § — LUHITHHAD
NnoAbLEMa Kopmyca KaHTOBaTeJs

Puc. 85. KaHtoBaTenan
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saHusl G/MOMOB, cA60B M IPYIHX 3arOTOBOK NPSIMOYIOJBHOTO M KBAJ-
patHoro ceueHus (puc. 86, a).

Puc. 86. CxeMBl DaCrnONOMEHHS HOMeH:

@ — Yy HOXHHI, ¢ mnapanneJpHBIMH HOXAa-
MH; 6 ~ Y HOXHHI ¢ HAKJOHHBIM HOMKOM

2. HoXMHUMLL ¢ HAKJNOHHBIMH HOKAMHU (peXyllHe KPOMKY

HaNpaBJeHbl MO YIVIOM APYr K APYry) — AJIs1 Pa3pe3aHust MeJKHX Ipo-
buneir (puc. 86, 6).

Puc. 87. Cxema
JeTYyUHX  HOKHHULL
6apaGaHHOTO THNA

/
3. Jder yuHe HOXHHIUB — A8 pa3pesaHus ABHKYHLIErocst Merasu-

Jla monepeK HanpaB/eHHsl €ro ABMIKEHHS, a TAK XKe I/ pe3KH MeTasna
Ha HeOOXOAHMYIO MMMHY M /ISt OOPe3sH KOHIOB (pHc. 87).

Munel ropsiyero pesaxHms

[Muaer ropstyero pesanuss MpHMeHAIOTCH AJs pe3kd CopToBHIX U (a-
COHMBIX TpOHNeH rOTOBOrO NpoKaTa W KeJNsTCH Ha TPH THMA: M a A T-
HHKOBbBlEe, pPbLIHAaXHBEe H CaNda3KOBHE,
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Masruukosple nuas (puc. 88) NpUMEHSIOTCS DeIKO H3-32 OTPaHH-
MEHHOro Xoja AUCKa.
- Ppiuaxknble nmuabsl (puc. 89) TPHMeHSIOTCS PEJKO BCAEACTBHE TPYI-
@HocTeil Npu yAaNeHHH CTPYKKH H3-TOJ 3yObeB MHCKA.

Puc. 88, Cxema

MafATHHKOBOH MHJb 1
1 — JHCK TIKHJBL
2 w= MASTHUK, 8 -

OCb  ABMIKEHHSA
MasTHHKa; 4 —cTa-
HHHA; 5 — pBH-
ratein

Puc. 89. Cxema DbIyaKHOR NUMBL

— Kavajoulasica pama; 2 — JMCK MHJBL
3 — ocb NBHXeHUS paMsl; 4 — [ABUrarTenb

iCanaskosble nuael (puc. 90) HauGosiee pacipocTpaHeHbl B COPTOMPO-
KAaTHBIX LeXax.

OKpy®Has CKOPOCTh AHCKa nuas: 80—I100 m/cex npu
dy nucka 1000. mm; 100—120 m/cex npu do mucka 2000 ma.

Martepnaa LZHCKOB: Cralb C NpejeloM MPOYHOCTH Op PABHBIM
80—05 x2/mm? u yanuuenuem O, pasubiM 12—13% (66T, Huxemesas
crans ¢ 1,5—2,09% Ni).

OcHoBHBIE NapaMeTpsl AMCKOBBIX TIAJA TPHHHMAIOTCA B COOTBETCTBUY
¢ TOCT 5579—50.

MpasMnbHbie MaLIWHBLI

B COpTONPOKATHBHIX LeXaX INPHMEHSAIOTCHS MNPABUJAbHbIE MALIKHBL

1. IlpaBuibHEle Npecchl AASl KPYNHOCOPTHOTO MeTasja JIHAMETPOM
80 mm u Bbie, 6aJOK KPYNHEIX PAa3MepoOB H peJbCOB (B caydae AomoJ-
HHTENBHOH INIPaBKH).

2. PosukoBhle MallyHB ¢ TNapa/uleJbHBIMH DOJIMKAMH TAPaHTHPYIOT
" gpuBuaHy He Gomee 6 mm Ha 1 noz. m (rabn. 28). VisroraBiWBamTCs 3a-
KPBITHIMH ¢ BaJKaMH, PAGIOIOXKEHHEIMH IMEKUIY MO FUTHTHAKAMH 1 OTKPHI-
TBIMH C KOHCOJMBHEIMH BajkaMu (puc. 91 u 92).

3. TlpaBuspHble MaIUMHBI C KOCBIMH DOJHMKAMH TapaHTHPYHOT KPHUBH3-
Hy He Gosaee 2 mm Ha | noz. M, NPUMeHSIOTCH JAJs NMPAaBKH KPYIHOCOPT-
HOro0 Meranana janamerpoM 120—250 mam (puc. 93).
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Puc. 92. Ilpasuabnas wmawmga ¢ KOHCOVIbHRIMH DOJHKAMH

TABJIHML A 28

. :g CopraMeHT BuIIIPABJEHHBIX niocbmreﬁ (cranp) § : E § § §
E 8‘§ 56 L% - " wBesnep| Ganka g o g §§ .
=2 85 gg. a S EEE-E'- 5§m
8 5 E 52 * g AX g HoMepa i § 2R éei Puc. 93, Cxemnl npasuapHmix MAILIHK ¢ KOCODACNOMOWKEHHHMH po-
& RS 5 =& §.§ 58 P SnRR 88 JHKAMH BPalleHHs (POJHKH, yuacTBylollMe B mpouecce npaskir,
HMEIOT BePTHKaNbHBIE CHAOBBHIE CTpeaKH):
200 | 15—40 [15—35 5050 6 6 60 20 I — 11 ;aﬁnolﬁgzn;x;mx{;ou ngagkgl;w l”n;n IV — ¢ neyms nuk-
N — - ’ H -~ Hn

300 | 20—~50 |15—45 7 8080 | 10 10 70 2,0 PeMA MHKTaMu npasxw
400 | 25—60 | 20—~50 8 [100x100 12 12 80 2,0
500 {35—85 |30—80 18 l30><{gO ég %g Hg },g
600 | 50—100 | 40—90 24 1150x150 s
700 [55—115{45—105| 30 |200%200 30 30 170 1,5 Moranku
800 |50—125{50—115{ 38 [240x240! 35 36 200 1,2
900 | 66—135 | 55—125 | 44 — 40 45 230 1,2 Morasku npuMensotes aas CMaTLIBAHHA KAaTAHKH M MeJKOCOPTHOH
1100 |756—~160 | 65—160| 55 — —_ 55 260 1,0 CTanu nuamerpoM fo 15—18 mm; O6pYUKH TosmuHOH n0 10 MM; Hego-
1300 [80—175|70—165] 65 — — 60 300 | 0,8 KaToB H Opaka.

[To KoHeTpyKuun MOTa/IKH ReJNSTCA Ha MOTaJNKH ¢ OCEROi nopauvei

MeTamna  (Tuna penbopha, puc. 94) —rtoseko mas cranu KPYIVIBIX
10 A. A. TIporacom 145



cevenuii u3-3a CKpyuMBamhsi Meranna Ha 360° mpu KamaoM oGoporTe;
MOTaJKH C TaureHiuanpHoli nonaueil (tuma Tappera, puc. 95) — aan
CMaTBIBaHHsSl CTaNU APYTHX (OpM CeyeHus
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Puc. 94. CxeMa NpOBOJOYHOX MOTAJ- Puc 95 CxeMa MeJTKOCOPTHO-NPOBONOY-
kN Daenboprna ¢ ocesolt nodayefi: HOH HAANOALHOH MOTaJKH € TaHTEHNH-

I — tpy6ka, 2 — nouuift Bag, 3 — ansHO#t mopaueft.
cuupaJbHas TPyOKa; 4 — KOXyX: 1 — G6apa6aH; 2 — KpIOKH; 3 — Tpy-
§ — GapabaH; 6 ~ CTBOPKH Ga, 4 — KOXyX, § — KDHBOIWMNHBLY
MeXaHHSM; 6 -—— DOJMKOBas TpaBsepca;

7 — KOHYCHOE rHe3zo

XonoannbHMKM M TPaHCNOpTepb!

XOoJOAUNBHEK — CIYXHUT A OXJaXKIeHHs MeTajla nocje NMPOKATKH
NpY_ OJHOBPEMEHHOM €ro TPaHCHCPTHPOBAHAU

Kax mnpaBuio, HampaB/eHue NBUKEHHS MeTa/a Ha XOJOAUABHHKE
NepIeHAMKYNSPHO HANPAB/IEHHIO IBUMKEHHS MeTaJJa U3 CTaHa,

XOMOAHIBHEK H TPaHCMOPTEPH! AJIsi COPTONPOKATHBIX LIEXOB W3rOTaB-
JIHBAIOT CNAEAYIOUIMX THIOB:

I. KavaTHble WJaennmeps INPHMEHSIOTCS KaK XOJOAUJAbHHKM
¥ TPAHCHOPTepbl [OJisi KPYMHOCOPTHOro Meramna (puc. 96). Illupuna
IWeNNEePHBIX TPARCTIOPTEPOB A0 25 M, CKOPOCTb ABMIKEHMS 1 Mm/Mun.
B03MOXHO peBepCUBHOe [BHKEHHE.
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2. llenube mutennepbl MPUMEHSIIOTC KaK XOJOAWJIbHUKH H TPaHCIOp-
Tepbl [UIst KPYIHOCOPTHOTO MeTaslia, GJIOMCOB H 3arOTOBKH. Passuua-
IOTCS LENA TPeX BHIOB: C JKECTKHM KpellJIeHHEM, € HaKJIOHSIOUMMHCS
phepe], 3aXBaTKAMK X TaZalOWMMH 32XBATKAMM

ellH C XEeCTKHMH 3aXBAaTKaMH NMPHUMEHSIOTCS B XOJOAMJIBHHKAX MJIA
KPYIHOCOPTHOrO MeTaisa 3axBaTKH YKPeIJISIOTCS Ha LENsX C Ompefe-
JeHHbM wwaroM, HemocTaTok aToM KOHCTPYKIHH — HEBO3MOXKHOCTL CBO-
GOIHOrO CKOIJIEHHs MOJOC B JIOGOM MECTe XONOAUJIbHHKA

r
}
de) <
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Puc 96, CxeMa KaHAaTHOTO WIJENNEPHOTO TPaHCHOpTEpaA:
1 ~ mnennepHble TeJEXKH; 2 ~ G6aokd; 3 — GBapa-
Gannt

/ . 2 N_S“sgm

Puc. 97. CxeMa NenHOro wIJMENNepHOro TpPaHCOOpTePa ¢ Naza-~
INHMH 3aXBaTaMH.

1 — 3axBaTKH; 2 — pOpOXKKa; & — TIOJOXKEHHe 3aXBaTKH B
KOHIle HZOPOMKKH

10*

; 147



Ienu ¢ HAKMOHAWIIUMUCH BUEpel 3aXBATKAMH NPUMEHRIOTCH IS
nepejayd ropsuux GJIOMOB.
Lenyn ¢ mapatolivMy 3axsaTKaMH TOKasaHel Ha pHc. 97.

OcHOBHBE pasaMepb XOJOAHUJBHHKOB

JlauHa XOJMO0AHJIBHHKOB NpUHHMAETCA 110 MaKCHMaJbHOH [JIMHE T[o-
JIOChBI:

Tun crana JIJIHHa XOMOJHJIBHAKA, M

PenbcoGaliounbie, KpYNHOCOPTHBIE M
CPE/IHECOPTHEIE CTAHBL . . . « + « .
CpejHecOpTHLIE H MEJKOCODTHBIE CTa-
mel 300—350 . . ... .. ..
MenkocopThbie cTans 225—300 (¢ ne-
TYYHMH HOKHMIAMH TIepej XOMONNIIb-
HHKOM) . . . . . . e e e e 100—150

LlupuHa XoM0AMILHAKA ONpefessieTCsl HCXOAS M3 IIPOH3BOAHUTENbLHO-
CTH CTaHAa M BPeMeHH OXJaXJIeHHsl MeTaJsJa.
[yts oxsaxpenns MeTajaa onpepensiercss mo ¢opmyie

He Gosnee 33—36
60—~110

s=2 atn, (67)
g

riae Q——MaKCHMaJIbHaH yacopBasg INPOHU3BOJHUTEJNLHOCTL CTAHA,
a — pacCTosine Mexnuny noJ1ocaMu,
g — Bec OJHOH TOJIOCH, T
t — BpeMSf OXJaxXK/JCHHS, YacChl.
BPEMH OXJlIaXKAeHHsT MeTaJuia uoc/e TpPpOKAaTKH onpenpensercsa Io
dbopmyne
g
t F - 1000 fon ©8)

rae F — 1oBepXHOCTb T0OJI0CH, M2;
tp— BpeMs oxsa)cfeHus | Ke NPOKATHOrO H3JeNusi C NMOBepXHOCTHIO

1 m2, yac.
TABJHILA 29
ToamuHa CKOpPOCTL MOTOKA Bpems oxnaxpenus, wac
M3AENHS, MM BOBAYXa, M/cek x0 100°C 10 50°C
20 0 0,012 0,018
2 0,007 0,010
50 0 0,013 0,021
2 0,009 0,013
100 0 0,015 0,022
2 0,011 0,016

BpeMsi oxnaxaenus f, mpu CKOPOCTH ITOTOKA BO3AyXa O 2 Mm/cek,
u3genus BecoM 1 k2 ¥ mjomagu TemnooTAaomWell noBepxHocTH B 1 M2
npuBefeHo B raba, 29,

148

CoefiMHMTENbHbIE WNHHACNK U MYDTbI

Hlinundesru

CoepunuTe/bHbE ILIMHHAEAH [epeJaloT BpalleHHe OT IlecTepeHHON
KJAEDH HJM JEeKTPOABHTATeNs pabouuM KJeTsM CTaHa, a TakXke OT OJHOH
KJETH CTaHa K Jpyro#.

Inuupend AeasiTcsl HAa JABa THNA: YHHBepcaJbHble H TpedoOBHIE.

L__,.——

—

Puc. 98. Cxema PpacrnoviOXeHHs YHUBEDCAJbHLIX uInHHAeAeR

YuupepcasdbHbHe WNHHAEeNN NPUMEHAIOTCA, KOria HeoB-
XOAMMO NepeaBaTh BpalleHHe HOX GoabuiuM yriom (8--10 ) Mexnay
OCHI0 LIMEHACAS M OCAMY BaJKoB (puc. 98).

Puc 99 Tpedosnit wnuugeas (/) 1 MybTs (2)

OGaacth TpumMcHenus:: O/lOMUHrH, 3aTOTOBOYHBIC, COPTOBBIE M Ap.
C1aHBL
HOuyHa yHuBepcaJbHOro IWIMHUHJENs! ONPefeserTcss M3 ypaBHeHus

h

Lyn=—"
mn tga

, (69)

rne h—HeOGXOﬂ,HMOQ MaKCUMaJIbHOE pPacCTOAHHE MeXIY OChI0 BaJIKa
H OChIO BeAyILero Bana;

@ — JONYCTHMBIH yroJl HakJ/OHA.

TpedboBHe WHUHIEIU NPAMEHAIOTCA TpH HeGOMBIIMX H3Me-
HEHKAX DACCTOSIHUSI MEXKJY OCSMH BAJKOB — IIPH yrje HaKJIOHA ILIIHH-
A 1—2° (puc. 99).

MuHMMaNbHAas AJMHa TpedoBOro WNHHAENS ONpelessercs U3 ypas-
HeHHs

Luyn = 20y -+ (40 — 80), (70)

rue Iy — nuHa MydTh, MM,
40—80 mm — 3a30p, HeOOXOQUMEI s BBOAA TPOCa MOABEMHOro KpaHa.
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Mexny mydroit ¥ INWHIeJeM TNpelycMaTpusaeTcs 3a3o0p, PaBHHIM
A =0,00154,,

rie di — HapyXHHH OInamelp Tpeda
IInuugenn npu guaMerpe saskos Gonee 450—500 mm yp aB-
HOBEIWMBAKWTCHA IPH HE3HAYWTENBHOM INepeMelleHHH (MeHee 50—

100 mm) npyKHHaMH, TIPH 3HAUATEJLHOM IeDEMElleHHH TPY3OBBIM HJH
THAPABJHYECKHM clocofoM.

Myeprot

.

B rnaBHO# MHHMM NPOKATHOrO CTaHa NPUMEHSIOTCH MY(TH, Cayxa-
IKe U COeJMHEHHS JIMHHM CTaHa ¢ BaJOM JABHTATe/ls HAH BajJOM De-
OyKTOpa,

v

Ay

Puc 100 3y6uaras CoeAMHHTEJNbHAS Puc 101 Ilpyxkunuas mydrta
MydTa Hanpyska pacrer OT @ K 8

Tunel My$T 3y G6uarTble-—-Haubonee pacUpOCTPAHEHbl, TaK Kak
KOMIIaKTHBI, He TPeGyIOT pacXoja LBETHBIX METAJJIOB, IPOCTH B H3rO-
TOBJIEHUH M OO/MafalOT KOMIEHCHpYOWHMH CBofictBamu (puc  100),
APYyXHUHHB 6 —YyUpyrdie M KomneHcupyoumue (puc 101), Gonee
CJIOXKHE B H3rOTOBJIEHHH U ITO3TOMY BBITECHAIOTOS 3YGUATHIMH My(TaMH,
rayxue (Qaannesoro THna) NPUMEHSIOTCH TOABKO Npu GOJBIIMX pac-
CTOSIHHAX MeXIY ABHMrATeNeM H CTaHOM

LlectepenHblie KneTu M peflyKTophI

Ins npuBOja BaIKOB NMPHMEHAIOTCA 3y6uaThle Mepefaud TpexX THIOB'
MmecTepeHHbe KJeTH, PEAYKTODH, TPYNNOBHE peAYK-
TOPH

ecrepentble KAerTy TIDUMEHSIOTCA HAa COPTONPOKATHBIX CTaHax Ayo,
TPHO H ABOHHOE AyO, H3rOTABJHBAIOTCH OGBIYHO W3 CTaqd Mapku 45
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OcHOBHEE MapaMeTpsl 3y6uaThIX 3anel/eHHH IIeCTEPeHHBIX KjeTedl Npu-
HuMatorcs o I'OCT 3705—56

lecrepentibie BaJKd COCTOSIT M3 TPeX yacTed IIECTEPHH C LIEBPOH-
HEM 3y60M, LIeex, JeXKalluX B TMOAIIHTHUKAX, H Tpedos

B IiecTepeHHBIX KJersix AyO IPHBOAHBIM fAB/feTcsl OOLIYHO HHXKHHME
BAJIOK, B KJETSIX TPHO — CpelHHH

Huamerp HauaJbHOH OKPYMHOCTH ILIECTEDEH ONpeAelsieTcsi B 3aBH-
CUMOCTH OT AuaMeTpa paGouyux Bajkos J[IJIs CTaHOB C HE3HAYHUTENBHEIM
H3MEHEeHHeM PacCTOSHUS MeXNY BajiKaMH

DH+DC

2 3
rie Dy u D, — AuaMeTphl HOBOIO W CTaporo (MaKCHMa/JbHO Tepero-
YeHHOro) BaJKOB.

#d;/ @@%} %\‘M
- [_:___ C:r"i%‘—‘j‘—qﬁ: g 315 QE 319___
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a & g

Puc, 102 KuneMaTHueCKHe CXeMB pPeINYKTODOB
a — oxHocTynewuaTelli, 6 — ABYCTYneHuaThli, 8 — TpeXcTyneHyaThfl

IupuHy mecTepHu ONPeAE/SIOT B 3aBHCHMOCTH OT JAHaMerpa Ha-
YaNbHOH OKPYXHOCTH

Jnamerp Ha-
YaJapHOH!  OK-

PYXHOCTH

mecreper 4,

MM .. ..., 240--300 300400 400600 600—900 900-—1300
JupHHa wecTe-

peR .- . . (2.2—-2.8)410 (1,8—2 5)d0 (1,5—2.5)d0 (1,3—2.2)d0 (1.3—1.6)40

Juuna meex onpegensierca no dopmyine [ ~(1,4-1,6)dw, re dy —
auamerp ueek. (0,55 — 0,65)do

Pedyxroper (puc 102) npumensiotes Npu 4ducie oGOpPoTOB BaNKOB
MeHee 200—250 B MHHYTYy OdHOCTymeHuaThe (HauGosee yacro)
npu 200—250 offmuH, nBycTynenuaTHe (Haubonee yacto) NPH
40—50 o6/Mun, TpexcrynenuaTsle (Hanbosee uacto) npu 10—15 o6/muH

s peaykTopos npuMeHsiloTCsT OOGBUHO 3ybuaTbie Kosjeca ¢ IIeB-
poHubiM 3y6oM MaTepnad penyKTopoB — KosaHas craie Mapkn Cr6
(nnst penyKTOPOB CpelHHX Da3MepoB)

Tpynnosvie pedyxropst ciyxar nnd mepefauu JBHKEHHS HECKOJb-
KHM JIMHUAM COPTOBOrO CTaHa.



ABTOMATU3ALIMA
TEXHONOMMYECKOIO NMPOLIECCA NMPOKATKM

AptoMaTn3alis NpeaycMaTpHBaeT TaKyl0 MeXaHM3aIllMIo Tpollecca,
NPH KOTOPOH 3a 4eJOBEKOM OCTAeTCA TOJBKO KOHTPOJL 3a paboToii Me-
XaHH3MOB. ABTOMaTH3allHsl ObeceuuBaeT yCTpaHeHHe (U3UYECKOro Tpy-
lla, MO3BOJAET YJYUIIHTL KayeCTBO HPOJYKIHH H HOBLICHTH NPOMU3BOJIH-
TCABHOCTD.

AsToMaTH3IAUUA BOIMOXKHA, €C/U COGMIONAITCH CIEAYIOWIKE YCAOBHS:

I. CTaHdapTHOCTE TEXHOMOTHYECKOro Npomecca. Marepuan usnenns
HoJxKell OBITL ITOCTOSIHHBIM 110 KaueCTBY, H3JeNHe JOMKHO HMETh MHHH-
MaJjbHble OTKJIOHENHSI [0 pasMepam.

Orieabible ofepaluy B TEXHOJOFHYECKOM TPOLEcce JOMKHBI GHITh
[0 BpeMeHM pacCyuraHnl TakKuM o6pa3oM, 4ToObl NPONyCKHAS CMOCOG-
HOCTb 060Opyd0BaHHSI Ha OTIEJbHBIX yYaCTKaX TeXHOJOrHYeCKoro Mpo-
uecca Owiz opuuaxosoit (remn). Ing sTofl wenu oObuHO paspabathi-
BaeTcst TakK Haadbinaemulii rpaduk ApaMeunxoro, B KOTOPOM I10Ka3aHoO
pacuerHoe BpeMst paBoThl OT/C/]bHBIX MeXaHU3MOB, NOCAENO0BATEJNbHOCTD
TEXHOJIOTHYCCKHX OUCPAlMH M 1ay3bl MeXAY OTAENBHBIMH ONepallusMH.

Iponyckras cnoco6HocTs 060pynoBanust (TeMNI IPOKATKH) OMpefe-
JIMETCSl OCHOBHLIM arperaToM — IPOKATHBIM CTAHOM. Bce ocTagbHBE
MeXaHM3MBbl JOJIMKHLI YKJAANBIBATECA B 3TO BPEMst: «y3KHX» MECT B pa-
60Te NOTOUHOH JMHWUY HC AOJIKHO OBITh.

Taxum o6pazom, gasi pa3paboTKM TeXHOJOTHUECKOro Tpolecca Mpo-
KaTKH HCoOXOAMMO' a) DPa3fOKHTh TEXHOJOTHYECKHH Npouecc MpoKaTKH
H& OTjesbHblE OllepaliiH; 6) YCTAHOBUTH MOCJELOBATENLHOCTh ONepaluii
H COC1aBHTD IPA(HK paboTH; B) CKOPPEKTHPOBATH TEXHOJOTHUECKHE Ipo-
lecc HOX0As M3 pasMepoB INPOAYKUHH; T) paspaGoTaTb CHCTEMY KOH-
TPOJIsi TIpOKAaTa B TpoOIEcce ero MpOH3BOACTBA.

2. TIpegpapuTenbnast MeXaH#3alius BCeX Onepamuit TeXHOJOIHYECKOTO
nponecca, MOABEPraoUIErocs aBTOMATH3aLMH, C YC/JAOBMEM, UTO YIpaB-
JIeHHe MeXaHH3MaMH [NOMIKHO ObITh JHCTAHILMOHHBIM.

B HacTosilllee BpeMst B NMPOKATHHIX 1EXaX MeXaHH3UPOBAHH Ollepa-
UK¥H OCHOBHOH JIHHHH NIPOKATKH H HE MeXaHU3HPOBAHBI WJIH MaJjo Mexa-
HH3HPOBAHBl Oflepalyud OTAEJKH H YIAKOBKH NPOAYKuHH. Bo BHOBB mpo-
EKTHPYeMBIX LleXax fpelyCMaTPUBAIOT HeMpephiBHble JHHUH IIpaBKH,
3aUMCTKU H MAapKUDOBKH.

r3.“HpezLBapmeanaﬂ aBTOMATH3aUHUs OTAENbHEIX Y3J0B M TOTOYHBIX
JIGHUH TIPOKAaTHBEIX LEXOB.

CywecTBYIOT ClIeAyiOmHe BO3MOKHOCTH OCYIIECTBAEHHA ABTOMATH-
3aluH.

1. ApTOMaTH3aUUA B 3ABHCHMOCTH OT MNOJOMKEHHA NpOKaTHIBAEMOT0
MeTanna, B aTom ciyyae Haxopsuuiics Ha posbraHTe CAHTOK (wiH 3a-
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rOoTOBKA) BO3feficTByeT Ha (OTOpEJE MM MeXaHHUEeCKHH (riaiKoK, KOTO-
pble MONAIOT KOMAHIY Ha BKMIOYEHHE [PHEMHOTO pPOJbraHra; C/AHTOK
mocJe MepeMelleHds 110 POJbraHry AeHcTBYeT Ha CAeAYIOMMH NATYHK
T. I

) 2.EABTomam3auuﬂ B 3aBUCHMOCTH OT TOJOKEHHS MEXaHH3MOB.
B stom cayuae, HampuMep, NOJA BJMAHHEM CH/bl TAXKECTH HPOHCXORHT
flepeMellleHde MeXaHH3Ma, KOTOPHIH B CBOKO OdYepelb, BO3JAEHUCTBYS Ha
NATYHK, NPOMSBOJIMT MepeMellleHHe CJUTKA WM 3aroTOBKH.

3. TlporpaMmuoe ynpasjeHnue. B atom caydae MexanusM paGoraer no
sapaHee HaGpaHHoOii nporpaMMe (HampHMep, pe3Ka 3arOTOBKM Ha HOXK-
HHLIAX Ha OIlpele/eHHYIO AMMHY, 06XKaTHe MeTa/Ja B HECKOJbKO IPOMYy-
CKOB C TIOCTOSIHHBIMU OGXKATHAMH B KaX/0M INPONyCKe).

4. CMellaHHble cHCTEMBbl ylpaB/ieHHsi. B TNOTOUHHIX JIHHASX B 3TOM
cllyuae MOXKET OCYLIeCTBJIAThCA ABTOMaTH3alLus Ipenecca B 3aBHCAMO-
CTHM OT TOJOXKEHHS METajuia, TOJOKEHHS MeXaHH3Ma WJH NpOrpaMMHupo-
BaHHs TEXHOJ/IOTHUECKUX OMNepamui.

OcHoBHble NPUGOPLI AaBTOMATMHECKOrO YNpaBlneHus

Jlas cucTeM aBTOMaTH3auuu HauGoslee IIHPOKO NpHMeHOTCA (HOTO-
BJeMeHTH, (hoTopede, (JIaXKKOBbe BHIKIIOYATENH, peje BPEMEHH W T. A.

POTO3NEMERT

TTpusuun feficTBys (OTO3/MEMEHTA OCHOBAH HA NPe0SpasOBaHUM SHeD-
I'HH CBETOBOTO IIOTOKA B 3JSKTPHHECKYIO 3HEeDIHIO.

B ueHTpe BAKYYMHON CTEKJSHHON KOJ-

Obt $OTO3/IeMeHTa HAXOAUTCA anojJ B BHAE A
KOJIplla, Ha KOTODHIE MoAaeTcss IOJIOXKH-
TeJBHBI! NOTeHIHaJ OT WCTOYHHMKA NHTa-
aus (puc. 103).

KatomoM  sBJasieTcs  MeTajaudeckas
nneHKa, HaHeceHHas H3HYTPH Ha I[IOBEPX-
BocTs Koo6ul. Katoy coepuHer ¢ oTpuua-
TeJdbHBIM [OJIOCOM HCTOUHHKA THTAHMSL.
Ilpn oCBemeHWd C TIOBEPXHOCTH KaTOna
BHIGHBAIOTCS. SJEKTPOHEI, KOTOpHE YCTPeM-
JASIOTCA K TIOJIOXKHTEJLHO  3apsKEeHHOMY
aHOMY, CO37MaBas BO BHELIHE[ LeMd 3JekK-
TPUYECKUH TOK, H3MEDSeMbl MHJJIHOHHEI-
MU NONAMM aMrepa. [IpM ymasneHnmu HcToy- Pac. 103 Cxema ¢dOTO3/I€MEHTA
HUKA OBeTa TOK B UenH (oTo3aneMedTa HUC-
ye3aeT.

ekl

doropese

Tak xak B (oTosNEMeHTe BO3HHKAET OUEHb HeGoMbLION TOK (MUKDO-
TOK), TO [/l €r0 YCHJIEHHS TIPUMEHAIOTCS 3/1eKTPOHHBIE JAMIIDL. TTpuGop,
B KOTOPOM (JOTOI/MEMEHT COeJHHEeH C 3JeKTPOHHOH JaMIOoH, Ha3HBACTCH
thoropeane.

b aanKosoll soika0daTess (PraxcoK)

®aaxKoBHIH BHKJMWOYareap (puc. 104) cOCTOMT H3 MeTalJIHYeCcKoro
¢nakKa, 3aKpelJIeHHOr0 Ha BaJHKe, YCTAHOBJIEHHOM B TOMIIMIHHKAX.
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Onun KOHEl BalvKa COeIHHEH C HNyTEBBHIM BHIK/IIOUaTeneM. Onaxox ycra-

HaBJHBaeTCA Ha MYTH JBHMKEHHA MeTaJJja, HampuMep Hayl poJblraHroM.

IMpoxonasmas No poasranry NoJoca MeTasna CBOMM MepefHHM KOHIOM
OTK/IOHAET (GJaXOK, IPH ITOM BaJuK IOBEDHETCS HA ONpeAe]eHHbIH yroa
H NYTeBOH BBIK/IIOYATENb NACT HMIYJLC B CXeMy aBTOMATHKH.

J
A .
1+——~——————]:}J Puc. 104, Cxema dnax-
2 KOBOTO  BHIKJIOYATENSA!
_t '_ / 1 — éimamox; 2 —~ Ba-
= 0 [——- JNHK; 3 - nyTespfl BBI-
CL 3| ! | S— . . KJ04aTeNb
F: , -H-'j
'L[—_:.,_._ e T
~ |
oy —- Kamywwa
L2
J pene Puc. 105 Cxema uu-
AYKUHOHHOTO  BLIKJIO-
' yarens:
ol ¢ ! — »saexktpomaruur,
2 ~— saxopb
¢ gl

Hugykuuonnn#t suxawaarteas (puc. 105) NpUMeHsieTcs
B C1ydadX, KOrlla HCIOJNHUTENbHLIN MEXaHH3M HAH MeTall UMelOT 60Jb-
WYI0 CKOPOCTE JABHXKEHAS W NpHMeHeHHe (J1aXKKa KOHCTPYKTHBHO 3a-
TPYAHUTENLHO. MHAYKUHORHBIA BHIK/IOJATENb YCTPOEH B BHIE SJEKTPO-
MarnuTa ¢ pasoMKHyTHIM siKopeM. ITocneaoBaTenbHO ¢ 31€KTPOMArHUTOM
BRJIOUeHa KaTyliKa pee ¢ HeBOMbIWHM conpothsienueM. IIpn pasomkhy-
TOM 5JIEKTDOMArduTe SIKODb HE CONPHKACAeTCS C MArHHTOM, M uepes
pene nporekaer Tok. Eciu BHewHnM Bo3gelicTBueM SKOPb COEQMHHTb C
MATHHTOM, TO WHAYKTHBHOE CONDOTHBJEHHE S/MEKTPOMATHATA YBeJNHUU-
gsgggi;e:‘c.)x, TMPOTEKAIOWMA Yepe3 KATYWKy pelie, YMEHBIIHTCH, H peJe

Slkopem sBAfercs cralbHas TMACTWHKA, VKpelllewHas Ha JBHAXKYIIEM-
¢si MexanuaMe. [Ipu ABHKeHHH MeXaHA3Ma IJIACTHHKA IPOXOLHMT GJM3KO

K S/IeKTPOMATHHTY, 3aMblKaeT Lellb M YBEeJHYMBAET CONPOTHBJCHHE B
uenu pede,

Puc. 106. Cxema Ko.
HEUHOrO BHIKJIOYaTes
1 — panuk; 2 - Ky-
JaYyKoBHle WAR6H; & —
KOHTAKTHRI# phHIYAr

Koneunnit (nyresoit) BukawuarTear (puc. 106) umeer
INTAMIIOBAHHLIA KOPMYC, B KOTOPOM IIOMEIleH BafMK, C 3aKDeILICHHbIMH
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Ha HeM KyJauKOBBIMM lWaHGaMH M POJNMKaMH KOHTAKTHOTO pbiuara. Ba-
JMK TIOBOpauHBaeTcsl TpPH MOMOUIX PbYAXKKA, 3aKPeIVIEHHOrO Ha €ro
KOHIe; TpPH 3TOM KynauokK Haleraetr Ha DOJIHK, OTKJOHSeT KOHTAKTHEIH
PBIYAT W pa3MblKaeT 3/EKTPOlleNb, MUTAWUIYO yNpPaB/ieHue IBHIATE]EM
MpUBOJA HCIOJHHTEJBHOIO MeXaHu3Ma.

Pese spemenu

Pene spemenu (puc. 107) obecrneunsaer onpelleSeHHYIO BbIACPKKY
BO BpeMeHH TOC/e NOJyYeHHs HMIYJbCa OT KaKoro-1u6o Mariuka.

Puc. 107. Pene BpeMeHu:
1 — YrONBHHK; 2 — Kpyrawil
cepaeuHdr; 4 — Kartymka; 4 —
AKOpPb; & — omopa; 6 ~— mpy-
Xuna, 7 -— HeMar’dTHas npo-
KaanKa

DNeKTpPOMAarHUTHOE pejle COCTOMT H3 YrOJbHHKA, KPYIJIOro cepied-
HUKa, KATYIUKY, HACAMKEHHOH Ha CEpIeUHHUK, SKODS, Kadalollerocs Ha
onope NOA AeHCTBHEM TPYXHHDBI; K AKOPIO KDEMUTCS HEMarHATHAs Mpo-
KAa[Ka, OTPAHHYHBAIOLAA 3a30p MeXKAY sKopeM u cephednakom. Ilpu
pa3sMbIKAHHM CepAEYHHKA MaTHHTHEUL-MOTOK B KaTylKe X sIKOPE MOCTe-
HeHHO CHHIKAeTCs W HcuesaeT Ha Hekoropoe spems, Ilpu sToM mon neH-
CTBHEM IpYXHHbl SKODb OTIajaeT OT CepleuHHKa TOJbKO TOTAa, Koraa
yCHAME TDPYXKHHEL OKaketcss OO/blIe, YeM CHIa TNPHTAXEHHS 3/1eKTpO-
MarauTa ¢ katymkod. Takum o6pasoMm, BpeMs pPa3sMLIKaHHA AKODA MOXK-
HO penyJHpOBaTh.

pumepsr aBTOMATUSA{UU MEXAHUSMOE NPOKATHLLX CTAHOB

ABToMaTtuyecKkoe ynpasJgeHue poarranramMu

ABTOMATHKa TpHMeHseTCS [JIs BKJIOYEHHS S/IEKTPOJBHrareed mpu-
BOZA DONMKOB DOJBIAHTA NIPH MOAXOJE K POJbranry. 3a KieTbio CTaHa

Krems ] #rems 7
Puc. 108. Cxema
ABTOMATHYECKOTrO
ynupagsJerns
poJdsranraMu
@ Pl pP2

(puc. 108) ycranoBaeHo doropene (PP1). OcraHoBka poasranra mnpo-
U3BOMIMTCH MOCJE TOro, KaK {10J0ca NpOliia INIOCKOCTh BTOPOro ¢oTo-
pene (PP2).
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ABToMaTHYeCcKOe ynpaBJeHHe WJAeNNepoMm

Hlnenmep mepegaeT MeTal ¢ pOJbradHra NepBOH KJAETH HA DOJb-
rasr BTOpoH KJaeru (puc. 109).

Tlpu mopxopme moJsocel OT IMepBOR
¢’° 4 - gaetu x doropene DPl  Braouaencs
@ pp ABWraTels LINIEMNEPOB, W NOJOCA Mepe-

Jaercst Ha BTopoil poasranr. TIpu aTom
cpabatuiBaer dotopene PP2, u ppura-

TeNb LWISMIePOB BHIKIIOMAETCH.
ABToMaTuuecKOe ympasJae-

HUE KaHTOBATENSIMH
Ha MenxocopTHBIX H CPEIHECOPTHHIX
4Yrnennep - CTAHAX TOCAENOBATENBHOTO THIA MEXK-
@y KJIETSMH YCTAHOBJEHBl KaHDYIOLLMe
Hrems Het Arems #°2 BTYJKH, KOTOpblE NOBOPAYHBAIOT [10J10-
oy Ha 90° Wpu BEICOKOH CKOpOCTH ee
Puc. 109. Cxema aBroMaraue- ypuxkeHus. [lepeJ KaHTOBaTeneM ycra-
CKOTO YNpPARJGHHA WJENNEPAMH  yapnmsaercst ¢poropene (DPI), a moc-
je Hero — potopesne (PP2). (lepsoe
pesie Maer WMITYJIbC Ha ITYCK JBUTATeqs IOBOPOTA KAHTYIOWEH BTYIKH, a
BTOpPOE —'HA OCTAHOBKY €ro.

ABroMarTHuecKull peryasTop Temna

Hasnayenue peryastopa — aBTOMaTHYecKOe NOAAEPMKAHHE 3aJaHHOTO
ONTHMAJILHOTO TEMMa NpoKaTKH. Peryastop Temna oGecneuuBaer, Ha-
npHMep, NoJayy 3aroTOBKH OT NledH K MeJKOCOprHoMmy crady (pue. 110).

A —t

=)
l Puc. 110. CxeMa ycTaHOBKH peryJasro.
. pa TeMna:
I — neun; 2 — neyHO# pOVIBraHr;
. U:H:I]@]] 3 — poanranry; 4 — pabouas KJeTh
2 J 4

I'Iouie BKAIOUSHUSI perysadropa Temia NepBas 3aroToBKa OT OJHOH U3
reyel, NOJAAHHASN IeYHBIM POJILTAHIOM, NPHHHAMAeTCsl HA POJIbFaHr Nepen
nepBoit KJaeTbio. [losiBenye Mepeanero KoHUA 3arOTOBKM B 110Je 3PEHHS
¢oroanementa (P1), yeranoBNeHHOrO 3a TEpBON KJAETbIO, BLISBIBAET AB-
TOMaTHYECKYI0 OCT2HOBKY pOJIbraHra, Ha KOTOPHI yiKe mofana cilepyro-
as 3aroTopka. Yepes onpeieneHHblii NPOMEKYTOR BPeMeHH, Onpeese-
MbIM Ha peje BpDEMEHH, BKAKOYARTCH ABHIaTC/Ah DOJbranra H B KJeThb
3ajlaeTCsl BTOpas 3aroTOBKa.

BUAbLI BPAKA
NPU NPOKATKE M NYTU ErO YMEHbLUEHUS

Henpasuaonbiil npogurse

KauecTBo copTOBOro mpokaTa Inpex/Je BCEro OLEHHBAETCH N0 pe3yilb-
TaTaM W3MepeHuil TMONepeYsoro CeueHWs B CPABHEHWM C JHONyCKaeMBIMH
OTKJIOHEHMAMH Ha JaHHBIl pasMep, HpelyCMOTPeHHHIMH AeHCTBYIOLIMMH
IF'OCTamu.

Hapymienusi npasuibHOCTH NpodhHisi COPTOBOTO H HACORHOIO NPOXKa-
ra MOryt GbTb BecbMa pasHooOpasHsl, OCHOBHEIE BHAbl HeNpaBHJIbHOCTH
npogusnsi, NPHYHHBI HX BO3HWKHOBEHHS H CNOCOGBEl YCTpPAaHEHHA TNepe-
yposensl B Taba. 30.

TABJHUITA 30

OCHOBHEIE BHZBI HEMPABHIBHOCTH TIpHuHHB M CNOCOGE yCTpaHeHHs
npobuas nedexra

Kpyramiit nipodHis;
BEDTHKaJbHBIK  JHAMeTp
Gosbule TpeGyemoro

VBennueHHB paspeM BajAKOB YHCTO-
Boro Kayutpa. HyXHo yMeHBIINTh pasbeM
BaJIKOB; €CJH B 3TOM ciyuae OOHapyMKu-
BAIOTCA 3ayCeHUH, Heo0XOAuMMO YMeHb-
IINTh KOJNHYECTBO MeTajuia, IIOCTYMao-
wero B uYMCTOBOH Kamubp (Kpyr) H3
YUCTOBOTC OBana.

IounxeHHass TeMmepaTypa MeTamua,
NOCTYNAIOUlero B UHCTOBOH Kaunbp

TFopusoHTanbHEIA AUaMeTp
MeHblIe TpebyeMoro

Meramia He xBartaerT Ha «Goka» Mpo-
¢Gunsa. HyxHo «n00aBuTh xkeje3a»; NPH
9TOM, €CJIH Y OBajla YIVIEl OCTphle, HYX-
HO pasJBHraTh BaJKH YHCTOBOrO OBaJa,
€C/IH Tynhle, HYXHO «n06aBnsiTh Kene-
30» H3 Kanmubpa, NpeAWECTBYiONlero YH-
CTOBOMY OBaly, T. €. H3 KBajpara (IpH
RaymuGpoBKe KBagpat — oBaj — KpyT).

PasorpeB mieex BajJKOB H, CJeAOBa-
TeJLHO, YMeHbleHHe pa3beMa MEXJy
BaJIKaMH
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I podosxcenue maba. 30

OcCHOBHBIE BHAB! HENPaBHIBLHOCTH
npoduasn

TIpHYBHB H CTOCOGH YCTpaHEeHHs
nedexta

BeprukanbHbli JuaMerp,
Gosbuie, a FOPH30HTAABHbIN
MeHblue TpeSyemoro

PazpeM Ba/NKOB BeJHK, M TOCTYNao-
Ilero W3 uyuCTOBOro OBajla Merasljla He-
JocraroyHo. Hyxuo cOiM3HTL  BajJKy
(YMeHBIIUTL Passem). ECHH 3TO0 He WO-
Moraer HeoGXOxnMo «A00aBHTb XKese3a»
H3 uMCTOBOTO OBaNa

Beprukanbhufi auamerp
MeHblIe TpebyeMoro

PaspeM BankoB MeHbIle HOPMasbHOrO.
HyXHO YBe/JHUHTL Da3beM; ecyid nocse
ITOr0 TOPH3OHTANMLHEIA AHAMETP YMeHb-
LIATCS, CNPUOABJIAIOT IKENe3a».

[NoBrimenHast Temneparypa KOHLA Mpo-
KaTk4. B 5THX yc/n0BHAX NPOKATKM BaJd-
KM pacXOJSTCS Ha BeJMUMHY MEHbIIYIO,
yeM TpH HOPMaJIbHOH TeMmmueparype mMpo-
Katkd. Heobxogumo po6uthcs HopMaib-
Holt TeMmepaTypel HarpeBa 3aroTOBKH
HJH HECKOJbKO CHH3HTh TEMI MPOKATKH

OsanbyocTh OfHOro Goka

Beoaunie mpoBogku (npomycka) nepex
YUCTOBHIM K&JMOGPOM HECKOJMBKO CHABMHY-
Thl B OJHY CTOPOHY OT UEHTPaJLHOrO
noJioxkenns. HeoGxoaumo mocrasuts npo-
BOJAKM TMpaBWwibHO. Ecjau nocie sToro
OBaJIbHOCTR CJHOro 6oka He ucuesaer,
a TOJNBKO yMeHbllIaeTcsl H IOABASETCH
TaKas e OBaJbHOCTE ((IIOCKOTa») Ha
Apyrom 60Ky, HEOGXOAHMO «NPUGaBUTh
XeJlesa» B YHCTOBOM OBaJje

3aycenus! («py6uuku») Ha
ofoux Gokax

Heo6xopumo «y6aputhk ejiesa» B yu-
CTOBOM OBaJie WUJW MOBLICHTH TeMnepary-
Py Harpesa MeTa/uia

3aycenent Ha oxaHoM GOKY
IIpPH OBaJIbHOCTH JApyroro 6oKa

g

Tlepe/iHHe NPOBOJKK CHBHHYTH Brpa-
Bo. Heo6xoauMo npaBWIBHO MOCTABUTH
nponycka, T. € NepefABHHYTh KOPOOKY
C MPONYCKaMH B NMPOTHEONOJNOXKHYIO CTO-
POHY (B AaHHOM CJyyae — BJIEBO)
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HMpodorxcenue maba. 30

OcHOBHBIE BHJIEI HETPABMJIBLHOCTH
npoduia

TIpuuHHp H ¢NOCOGH YCTpPaHEeHHS
nebexra

3ayceneln, Ha OAHOM GOKy

Mamnmek MeTanna, noctynamooilero us
ucroBoro opana. Kopobka c mpomycka-
MH Tlepej YMCTOBBIM KanubpoM CHABHHYTA
HeCKOJIbKO B  cropoHy. HeoGxoaumo
«y6aBuTh Meje3a» B OBaje H INPaBHILHO
I0CTaBUTb NIPOBOAKOBYIO KOPOOKY nepex
YHCTORBIM KalHOPOM

Yerynst Ha oboux 6oKax

Cmemerive B OceBOM HAMNPaBIeHUH
BePXHEro M HHKHEI'O BaJKOB OTHOCH-
TeJbHO JApyr Apyra. Tpe6yercs NpaBuiib-
HOe II0JIOXKEHHE BaJKOB OTHOCHTJIBHO
ocH Kaymbpa

Yeryn Ha opHoM GOKy TpH
Raxcyuiefics NPaBUALHOCTH
Apyroro Goka

Heo6xoauM0  TNpaBHIbHO IIOCTABHTH
BEPXHHI M HIDKHHH BalkM, a TakkKe Io-
MECTHTh TNPOBOAKOBYIO KOPOOKY, uTOORI
TMPONYCKH NPHXOJAMJINCh NPOTHE Kanubpa

IpurynseHHEle Bepx M HHU3

Yrasl gucTOBOTO OBajia CJAHIIKOM TY-
mbl, wTO TpeGyerT YBeJHUeHHS «IKeleaay
B TIPeuACTOBOM KBajpare.

TMoBrimenHas TeMnepaTypa MeTalia

Kpapparuuiit npotus;
HeBLINOJHEHHBIE YIJIbl IO
TOpH3OHTAJLHOR W Bep-
THKAJbHOH JHArOHANAM

Henocratok MeTanna uucroBoro pomba.
Hy:kHo 106uTbCA moONMYueHHS YHCTOBOIO
poM6a C 3amOJHEHHLIMU Yr/IaMH.

npoduis Tlopbimennas TeMmeparypa IpOKaTkl-
BaeMO# MoJIOCH!
3ayceHuul Hanumiex Meramia, mOCTYNAOIIErO M3

YHCTOBOTO poMGa.
TMoumxeHKe TeMmnepaTyphl IOJOCH
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ITpodoaxcenue maba. 30

OCHOBHBIE BHJ(bl HeMpPaBHJBHOCTH
npo®uis

TpHyHHE! H CNOCOGH! yCTpaHeHH s
nedekra

HepopHble CTOPOHBI KBajk-
para

CxBur BajkoB B UMCTOBOM KaJauOpe
OfMH OTHOCHTEJIbHO APYroro B OCEBOM
Hanpasienu. Heo6x0QuMO  HAaCTPOHTB
YHCTOBYIO KJEThb

HepaBHble CTOpPOHbBL U OA-
HOBPEMEHHO yCTymbI
(«pyOunkn») Ha JABYX
[IPOTHBOMOJOKHBIX  yr-
Jax

HacTponTtb uHCTOBYIO Kj€Th H «yGa-
BAThL JXene30» B YHCTOBOM poMmbGe. IToshI-
CHThL TeMneparypy A0 HOPManbHOM

TpaMoyrosbHEI (1T0J0COBOI)
npodus;
TYnble (3aKpyrJaeHHble) yr-
JIbl

HepocraTouHasi MmHpHHA IOJIOCHI, IO-
crynaoweit B peGposoii xammbp. Tpe-
Gyercs YBeJHYHTb CedeHHe HCXOLHOro
KBajlpaTa

Buinykasie  (3akpyrae-
Hble) KPOMKH

TIpokatka B 4YHCTOBOM NpOXoAe Iio-
JI0CHL C TIPSIMBIMA  KpOMKamu. [IHo pe6-
posoro Kammbpa AOMXKHO OblTh BOrHY-
THIM.

YpeamepHO Oonblloe JaBjeHHE B 4H-
crosoM npoxoge. HyxHo Josectn ofxa-
THE 10 HOPMAJBHOIO.

3HauuTepHAsE BHIPAGOTKA BepPXHEro u
HuxKHero AHa peGpoBoro Kanubpa. He-
06XOAHMO CBOEBDEMEHHO MeHATb peGpo-
Bhle KaJHOpHI

Koco#t mpoduib (¢ Kochi-
MH GoKamu)

Tlpokarka Kocoft KBajpaTHOH 3aroToB-
KH.

CKOLIEHHO® CeyeHne B MNPeABIAYIIEM
peGpoBoM Kasmbpe.

HenpaBunbHasi ycranoBKa TNPOBOAOK
nepel peGPOBEIM KaJHOpOM: TPOBOAKH
MOCTABAEHbl CJAHIIKOM CBOGOJHO MJH KO-
po6Ka CTOMT HECKOJILKO KOCO, YTO IOJY-
yaercs, korja Opyc AJsi TNIPOBOAKOBOH
KOpOOKY YCTaHOBJIEH He TFOPH3OHTANbHO
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M podorxcerue maba. 80

OcHOBHBIE BHJB HEelpaBHABHOCTH
npoduas

TIpAYKEE ¥ cnocolul ycTpaHeHHs
nedexra

Tynble (HEBHINONHEHHEE)
YIVIBL, JIeXKaIue Mo Aua-
roHa/IM CEYEHHS MOJOCH!

Kocast pombuueckas 3aroToBka, Aaio-
as KOCOH npoMemxyTouHblfl (meped peG-
posaM Kanubpom) npoduns. HyxxHo npo-
BEPHTb POMOHYECKHH Kasubp

Pasnasi TosmuHA KPOMOK
11010C0BOro  npoduas

HenpaBunbHast ycraHoBKa BajIkOB YH-
CTOBOH KJeTH (Hemnapaaie/bHOCTh ocell)

Yromuenue B cpefueft
YacTH NOJIOCOBOIO Ipo-
tuns

HyxH0o csauana npoxarthiBate Gonee
mupoku# npoduiab, a 3atem Oonee ya3-
KHiii, HO He HaoGOpOT

VYruoBoit npoduas
TOJMMIMHA TOJOK MeHblle
uiu Gosblle TpebyeMok

HenpaBuibHas YCTaHOBKA BePXHEro
BajJKa B BEPTHKA/NLHOM HANpaBJIEHUH

Oxna moaka Tonule, a
Jpyrasi TOHbue Tpebye-
MOft

i

Henpasﬂnbﬂaﬂ YCTaHOBKA BaJKOB OAHNH

OTHOCHTEJIbHO APYroro B OCeBOM Hanpas-
JIEHUH

3ayceHUB! Ha KPOMKaXx

COmuzkeHue BalKoB GoJjblle HOPMajib-
Horo. Mammmex Merainia, MOCTYnaioulero
U3 NPeAuYHCTOBOro Ka/aubpa.

HNasumge Oonbluast UUpUHA TOJAOK B
NpeJYHCcTOBOM Kamubpe; YCTPaHHUTb 3TO
MOXHO €C/ii TIPH TEepeTouKe BaJKOB
MpejJUUCTOBOrO KanuOpa YMEHbUIHTh Ha
1—2 m¥ TOMNMHY TONOK Ha KOHNAX
3TOro Kamubpa HIH XKe YBEIMUHTh Y
BEPXHEro BajJKa pafuyc 3aKpyr/eHus
Ha KOHLaX Kaaubpa

.11 A. A, Hporacon
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Hckpueaenue noaoc no Oaune

HckpusneHue nosoc nmo AJuHe MOXeT OBITh BecbMa pasHOOOpasHbIM
Bce BuAB McnpaBieHHE NOJMOC W €NOCOGH YCTpaHeHHs aroro aedekTa
nepeuyxcaessl B Taba. 3l.

Heydosaersopureavnasn ¢opma Koxyoe noaoc

Kak npaBuno, nepeinuit W 3aAHHl KOHLK MOJOCH, BHIXOAfAIlEH H3.
nocieaHero xanubpa, orpesaiorci. B pesysbTare HenpaBusbHOH De3KH
IWITaHrY MOryT 6pakoBaThCsi H3-32 KOCOTO pe3a CMATHIX KPOMOK Ha TOp-
e, 3ayceHLUEB Ha TOpUE, PacCHOeHHs Ha KOHile, 3aruba KOHLA NOJIOCHL.

Bce Buabl AeerToB Merasja B pe3ysibTare Pe3KH M CHOCOOHI X
yCTpaHeHHs mepeuncaeHs B Taba. 32.

Herounocrs pasmepos

Has kaxaoro pasmepa npoduas yCTaHABAHBAIOTCA AeHCTBYIOWUMHU
IOCTamu ponyckaeMmble OTK/IOHEHHS OT HOMHHAJNBHOrO pa3mepa Mo ce-
yeHHI0 U jjuHe. Ecau dakruyeckue OTKIAOHEHHS HPEBBIUAIOT B Ty HJn
MHYIO CTOPOHY YCTaHOBJIEHHble HODMBI, TNPOKaTHble H3Aeaus Opakylorcs.
TouHOCTb TPOKATKH 3aBMCHT B OCHOBHOM OT COCTOSIHHSI H KOHCTPYKIHW
MPOKaTHOro O6OpPYAOBAHHA, OT YCJAOBHH TEXHOJOTMYECKOro Mpouecca
NpOKATKH M, HaKOHell, OT Yyc/JOBHH Harpesa MeTajsa M TEPMHYECKOTO
pexuMa mpokatkd, Dakropbl, BAMAIOUHE Ha TOYHOCTL NMPOKATKH, yKa-
3aHbl B Taba. 33.

Hapyscrole napyulenus YeabHOCTU MeTarAq

HapyxHnle HapyueHHs UeJbHOCTH MeTajlla MOryT GhITb OTHeCeHb
K ABYM Tpymnam:

1. JedeKTbl MeTanaypruuecKoro NMPOHCXOKICHHL.

2. JJedeKTBl NpOKATHOTO NPOHCXOMAEHHS.

Bce Buawl nedekros ofoux karteropuii, mpuuuHB UX 0OpaszoBaHus n

MepONpHATHSA, TpeAyNpexJaloliue HX o6pa3oBaHMe, NepPEUUCHeHB B
Taba. 34.

BryTpennue Hapywenus yeabHOCTU MeTaAAQ

Tlon BHYTPEeHHHMH HapyLUIEHHSIMH UeJbHOCTH MeTa/uia HMelTcs B
BHAY TaKHe NedeKTH, KaK BOJOCOBHHBI, OOHApYy:KeHHble B NONEepeyHOM
HJIH TNPOJOJBHOM H3J0Me, a TakKXKe Ha Makpomandax, oco6eHHO mnocie
TPaBJIeHHd, a TaKXe M CPABHATENLHO KPYNHHe Pa3pbiBb BHYTPH cede-
HHA MNPOKATHBIX H3JeJHH, MPOUCXOASLMe B OCHOBHOM TNOJ BJHSIHHEM
CH/1 PacTAMEHUS YHCTO MEXaHHYeCKOro Npoucxoxaends. Hedekrsl, o8-
HapYMXeHHble BHYTPH MeTaJjla MeTOLOM KOHTPOJA Ha W3JOM HJH yJabTpa-
3BYKOM, NepeyucieHnl B Ta6an. 35, B KOTOPOH 'yKa3aHbl ¥ MeTOJBbl yCTpa-
HEeHUs 3Toro Buaa Gpaka.

Heghextot nosepxuocru

B orpenbHEIX cayuasx MpoKatHas INpOAYKUus Opakyercs Mo cie-
AYIOWIHM TIOBeDXHOCTHHIM JAedeKTaM: OKa/auHa, pabusHa, NJjeHa, uapa-
MUHBl (DHCKH), LIIaK (MapTeHOBCKAN 3eMJs, MECOYHHEI, TNeuHas 3eMas
# ap.).
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TABJHLLA 31

QOCHOBHBIE BUAK
HCKDHBJIEHHS
€10J10C 110 JJIHHE

Tipuunnw pedexra

Crniocafsl yeTpaHEeHHS

Cepnosua-
HOCTb

Heoaunakopast BesMunHa 06-
KaTHsl GOKOBBIX KPOMOK.

HenapannenbHocts ocel
BaJIKOB; KJHMHOBHIHOCTb ceye-
HHSl TOJOCHI, 3aJaBaeMoit B
BaJIKH.

HepasuomepHubiit Harpes
TIPOTHBOTIONOXKHEIX CTOPOH HC-
XOZHOTO MeTasia.

HenpapusnbHag  ycTaHOBKa
TIPOBOAOK HJIH JIHHEEeK.

PasorpeB meek BajgkoB ¢
OJ\HOH CTOpPOHHI.

He crporo umimsjpuueckas
cdopma Gouek BANKOB.

HeopuHakoBoe OTHOCHTE/IL-
HOoe ofKaTue B NpaBod u Je-
BOH mosioBHHAX noJjoc (Hexoc-
TATOK KaJHGPOBKH).

HecummMerpuusocts  npodu-
A,

HepaBHOMepHOCTE  OCTHIBA-
HHS [I0JIOC TOC/€e MPOKATKH

CkpyunBanue
noJoc

HenpasunbHoe  noJoxeHue
BAJIKOB (CABUI BEPXHEro BaJKa
OTHOCHTEJIbHO HHXKHEro B oce-
BOM HamnpaBJ/JeHHH), OCH Bepx-
Hero M HWKHEro Ba/JKOB He
JaeXar B OJHOI BPepTUKAJEHON
MJIOCKOCTH, T. €. CKPEIHBAIOT-
csl; He Napa/VIeNIbHOCTb oOceit
BaJKOB TNpPH OJHOBPEMEHHOM
CKPEUIHBAHHH HX.

Henpasunwnass  ycranoska
NpONYCKOB (BBOAHEIX IPOBO-
JIOK).

HenpaBuarHoe  mosoxeHue
BHIBOAHBIX [POBOJOK.

TecHO yCTaHOBJEHHHE 3aj-
HHE NPOBOAKH

YcrpaHeHue  KPUBH3HBL
N0 JJWHE MPOKATAaHHOTO
MeTaJa AOCTHTaeTcs Ipas-
Koii ero su6o B ropsuem,
JIH60 B XOJIOZHOM COCTOSTHHH.

Ias npaBku B ropsuem
COCTOSIHHH CTaHbl 060py-
AVIOTCS  XOJIOAHU/bHUKAMH
BechMa CJIOXHOHR KOHCTPYK-
LHH, 3aHHUMAWUMH 6OJIb-
mwyo Iomags oexa. B
COBPEMEHHBIX  MPOKAaTHBIX
nexax npoduabHBIA NpoOKaT
CPefHEro U KPYMHOro ceue-
HHS NPABUTCH B XOJOLHOM
COCTOSIHHM HA DPOJIHKOBBIX
NPAaBHJIbLHEIX MAIUHHAX H B
HEeKOTOPBIX ~ CJAy4asx [mo-
CPENCTBOM  LITEMIMeJbHBIX
FIPAaBHJILHBEIX npeccoB
(wreMnenbHas mpaexa)

11*
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TABJHILA 32

Haumenosanne
Redexros

TIpuyHHE B crocobsl yCTpPaHeHHs
nedextos

Koco#t cpes

HenepneH guKkyaspHOCTb MOJIOC 1O OTHOWIGHHIO K
MJOCKOCTH Hoxel mid Jucka nuanl. Heobxopumo
NpUMeHEeHHe cIelMaJbHEX YCTpoficTB, ofecneun-
BAOIMX TNPaBUJIbHOE HanpaBJjeHHe f10J10¢ K HOXaM

CusaTre
Ha Topue

KPOMOK

Peska TyneMH HAH BHILEDOJEHHEIMH HOMXAMH.
Heo6xonuma mnpoBepka HOXel, KOHTPOJb 3a HX
ycTaHOBKOM, cMa3Kka Hoxeil. Peaka MeTasna B ro-
psAueM coctoaun#. Heo6xogumMo nojcTyXHBaHKE
paspesaeMoro Meraina

3ayceunst na top-
ue

MMaoxasa nacrpoiixa noxedl, npurynienue noxei

Paccaoenus na
KOHUe

Tlporartka mnpoduas M3 3arOTOBKH, COOTBETCT-
Bylowiell HIWKHeH 4YacTH CcJAWTKa, OTPe3aHHOH Mo
Anune MeHbine TpebGyemoli HopMu To ke camoe,
€cJM TIPH DesKe 3aroTOBK¥M OT NpubhiM He noJj-
HOCTBIO OTAeNeHa Yycajouhasi pakoBuHa. HyXHo
CTPOro COBMIOAATE HHCTPYKIHMIO MO PACKPOIO CJMT-
Kd H 3aroToBKH

3aru6 xowua mo-
JIOCH!

Henpaeuibrast HacTpofika HOMHHI; TMOHUIKEHHAR
TeMIeparypa MeTaJJia NpH pesKe; pPe3ka TYNhIMH
HOMKAMH; KOHCTPYKLMS HOXKHHIL He NpelrycMarTpH-
BaeT aBTOMATHYECKOrO NpIXKUMa NOJOCH C 3ajHel
CTOPOHBI HOXKeH
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TABJIMUIA 33

OCHOBHLIE
noxasaTeau
TIPOKATHOI'O

NMpOH3BOACTRA

Hanmenosanne $axrTopos

KoxcTpyknus
TIPOKaTHOr O
060py BOBaHHA

CHereMa TPOKAaTHOTO CTaHa; THI M KOHCTPYKUHS
paGounx kJaeTedf; TN M KOHCTDPYKIHS YHCTOBOH KJje-
TH; THI M JKECTKOCTh KOHCTPYKUMH CTaHHH; AJHHA
60YyKH BaJKOB B YHCTOBOH KJjeTH; CHCTEMA MOALIHM-
HHKOB;, CHCTeMAa pEryJHPOBKH BaJKOB H HACTDPOMKa
CTaHa; KOHCTPYKUHMS OTZAeJbHBIX AeTajedl Kjereit u
KOHCTPYKUMSI apPMATypHl; CTENeHb COBEPINEHCTBA H3ro-
TOBJIEHHS CTaHHH CTaHa, HX JeTajed H apMaTyphl;
TOYHOCTb CGOPKM KJerTel; KayecTBO MPOKATHHIX BaJ-
KOB (TBEPAOCTb, HSHOCOYCTOHUHBOCTB, TOYHOCTH OT~
REJKH TOBEPXHOCTH KaJu6GpoB M Gouek, yactora me-
peToueK, NPaBHILHOCT OOTOUKH GOuEK M IeeK),
TIIATENIBHOCTL YXOJA 33 CTaHOM M HarpeBaTeJbHHIMH
neyamMH; TOYHOCTb H3MEPHTeNbHLIX NpHOEOPOB H mab-
JIOHOB

Texuonoruye-
CKuit
npouecc

Crioco6 MpoKaTKH; ciCTeMa H PalHOHAMbHOE MNOCT-
poenve KaJMOPOBKH, DEXHM OGKAaTHH, KOHTPO/IbL Ka-
YeCTBa HACTPOMKH CTaHa; JJIHHA NPOKATEIBAEMEIX NO-
JIOC; CKOpOCTb [POKATKH; DaBHOMEDHOCTh TEMNa Bbl-
Jlaud MeTajsa M3 [eyed HJH KOJOALEB, NepephiBbl B
BBIJaue; paBHOMEDHOCTb TeMmma paboThl CTaHa; CBOE-
BpeMEHHas CMEHA BAJKOB ¢ BHpPaGOTAaHHEIMH Kaau6-
paMH; TIIaTeNbHBIH KORTPOJb PasMepoB (C YacTHIM OT-
6opoM npo6); 06CIyKHBAIOIMHN nmepcoHal

Harpes wMeranna
H TepMuuecKuit
pexuM

Temnepatypa HarpeBa MeTajia Tepej NPOKATKOM;
CTeHeHb DABHOMEPHOCTH HArpeBa MeTajana; MajfeHue
TeMIepaTypsl MeTajlla BO BpeMA NPOKAaTKHU; TeMmrepa-
TYpPa KOHLA NPOKATKH

fipaMeuanne. [NosulleHHe TOYHOCTH PasMepOB NPOKATAHHOTO MeTasfla CBS-
88HO C SKOHOMMeH MeTanJia, B 9TOM OTHOLIEHHH OCHOBHOE 3HAYEHHE HMeeT CHUXEHHE

NAIOCOBHX HOMYCKOB,
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30BaHHe MeTtaJijla Adsd H3roTOBJeHHs Jerajied

Has
it 6e3 $a30BHX npeppalleHuii — NepeKar

Ha MeHbIIeC CeycHHE

TABJAULLA 37

CnocoGul HCTIPAaBJeHHS HAM MYTH
HCNONb3OBAHHA gxed)ex-moro MeTanna
TlepeBon B psimoByio crais. IToBTopHast Tep-
Jas craneét ¢ $a3oBLIMA OpeBpal{eHHAMA —

paTypa npo- | MooGpaGoTKa

kaTKH. HenpaBwibabii pexaM TepMooGpaGoTKH

Hepexa'r Ha MeEHbIIHe pAasMephl ¢ MOBHINEH-

Tepekar Ha MeHbIIHE Da3MepH HJH UCHOMb-
Tepexar Ha MeHblIMe PasMePH HJIH HCHOMB-
HOH TepM0oOGpaMOTKO#H

ochefyiomeli MexaHuueckoi o6pa6GoTkoit

Tlepexar Ha MEHbIIHE Pa3MEPH
Hononautepias HOPMaJIH3aUHUs

cTalje

H|C o
NPOKATKH  BHICOKOYTJICDOAKCTOM | 30BAHHE TIO JAPVIrAM TE€XHHYECKHM YCJIOBHAM

A

cno-
He-

X

VTEPOAUCTHIX cTaueit

A aTMocdepe

KOHIa HPOKaTKH.

6LICTPO ¢ MHHHMAJILHOI

IIprurAE 6paka
7 peBa B 3aMHTHO
TeMnepaTypa

TeMrnepaTypoit Har
TleperpeB B ycJIOBHSIX HeJoCTaTouHOR Aechop-

MalpE NpY NpOKaTKe
3arpszHeHye CTaJH HeMeTaLTHYECKHMH BKJIO-

yenusiMu. CJIMIIKOM HH3Kas TeMne
Bricokasi TeMmepaTypa KOHHA INpPOKATKH H

MaJiasi CKOPOCTh OXJaxAeHHA JO TOYKH nep-

IMosuimennoe cofepxanne kpemuus. Huska
TeMneparypa
JIATHOTO NpPEeBPAUICHHS

cTaiu

Bricokast
HegocraTousas creleHp OOXKATHA B UHCTOBOM | IpOBeReHHe HOPMAAH3alMH WM OTKHIA.

Hepgocratounas NPOROJDKHTEJIbHOCTE H TeM-

Briropanye yriepoia B TOBEPXHOCTHBI
neparypa HarpeBa CJHTKA

fIX TPOKATa BBICOKO
ofxonuMo HarpeBaTh

poxoje

Kap-

Bup Gpaxa
HEBHUAHBIN H3JIOM

O6e3yraepoxHBaHue
UepHH# H3/IOM
Hadrasmn #HuH KaM-
MndepHbifi naIoM
Kap6ugnas ceTka
KpynHo3epHHCTOCTE

IoBHmeHHEas
GuaHasg JMHKBauus

TosepxHocTHbIe JAe(GeKTH HELOMYCTHMb M MeTanna, HAyLlero
Ha IOCJENYIOWYI0 Topsuylo 06paGoTKy (KOBKa, WITaMNOBKA, MpOKaTKa).
D10 06bsCHSETCS TEM, YTO TOBEDXHOCTHbHIE Ne(eKThl CYATAIOTCH MecTa-
MH KOHIEHTpAlHH HampsiKeHuH, KOTOpble Npu ropsye obpaboTke cro-
cOBCTBYIOT OOGPA30BAHMIO MECTHBIX PBaHMH HJH Tpemun Ecax Merans
npeaHasHauen NIA Nociefyiouwedl xojogHo#t o6paGotkh (CTpPOXKKa, 06-
TOYKa), TO NOBEPXHOCTHbE Ae(eKTH [OMyCKaloTCs, eciu MIyOHHa HX
3aJleranns HaXOAUTCA B Tpefesax MHHYCOBOro JOMYyCKa Ha pasMmep ce-
uenns Bce noBepXHOocTHHe JedeKThl, NPUUHHBL WX 00pa3OBaHMsf U CMO-
coBbl yCTpaHeHds nepevncieHsl B Taba 36.

Ocobole cneyugpuyeckue sudor 6paxa
018 cTaAell u CNAGBOE HEKOTOPLIX MAPOK

ITpu mnpoxaTKe YIJIepOAHCTOH HHCTPYMEHTANBHOH CTaMd M JIErHpo-
DaHHOM CTajJu CIeUHaJbHOr0 HasHAUEHUs BCTPEUAKOTCs chemuduyeckue
BU/ILI 6paKa, a UMeHHO: 00e3yriepoXKuBaHHe, (JIOKEHEI, 3aKaJOUHble TPe-
LIMHBl, TOBBIIEHHAS KapOujaHas AUKBALMA, UepHBIK H3J0M, KapOuaHasg
(eTKa, KPYMHO3€PHHUCTOCTb, WH(epHbIt M3MO0M, HadTaNUH HJIU KaMHe-
BUAHBI n3noM Ilpuuuubl 06pasoBanus W cHocoGbl HcnpaBieHHs Opaka,
a Takxe MyTH HCNOJb30BAHNA AedeKTHOTO MeTanja ykasaHbl B Tabn 37.

TABJHUILA 38

Tpuunsu 6paka MepOnpHATHS MO yMEHBLIEHHIO Gpaka
Hecoorsercraue XHMHYECKOMY KOHTpOJIb 3a XHMMHUYECKHM cCOCTta-
cocTaBy BOM CTanMu H cCOojaepxaHueM OTAeJ]b-
HBIX 3N€MEHTOB
Hepo6pokauecTBennocTs e~ YCOBepuIEHCTBOBaHHe TEeXHOJIOTHH
XO4HOro Meramna BRIIJIABKH CTaJMH
CocTosiHHe HCXOZHOrO MeTaJia YcTaHOBUTL 3aBMCHMOCTb MeXaHH-

YyecKUX CBOHCTB OT COCTOSIHMS CJIMT-
Ka HJIH 3aroToBKU

TemnepaTypa KOHuUA NPOKaTKU BriGop onTuManbHON TemmepaTypb
KOHIA HPOKAaTKH
CropocTb OXJIaXKIeHHs IpoKa- Hna  vBenwueHuss OTHOCHTENBHOTO
TaHHOTO MeTasla YIJHHeHus Tpebyercd 3aMelJIeHHOE
oxJaxieHue
BennunHa of:xaTHs DpH nocnej- C yBenuueHHeM oGXKaTHS Tpees
HeM IIpOXOxe NPOUHOCTH H YAJUHEHHE pACryT
TexHonoruss H3roToBJEHHS 00- Tpe6Gyercst onTHMaAbHAs TEXHOJO-
pasuoB AN MCIBITAHRR I'Hsl  HM3roToBNEHMA  00pasnoB  mis
ACTbITaHKuH
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Epatc no MmexqrudecKkum C60UCT8AM NPOKATAHHO20 METAAAQ

OtrjesbHble TPYNOB CTaslel M CIIABOB, OCOGEHHO KOHCTPYKUUOHHHE,
noABepraioTcsd B cooTBeTcTBHH ¢ TpeGosanuaMH [OCTos u TY xoHtpo-
JIIO Ha MeXaHHYeckHe CBOHCTBA NyTeM HCNLITAHHA Ha CNEUHaNbHBIX Ma-
wuyax. M3 Hux Haubonee pacnpocTpaHEHO HCIbITaHWE HA pacTAXKeHHe
IS ompeeseHuss Npefesia IPOUYHOCTH Op (K2/MM2) M OTHOCHUTENLHOIO
yanuuenua O (%), MHOrDa pas ONpeleNeHHs Upeneta TEKYYyecTH
05 (Ke/mm?) M OTHOCHTENLHOTO CyMKeHHs MonNepedHoro ceuyexus ¢ (%).
Jlng HeKOTOPHIX BHIOB NPOKATAHHOIO MeTaslla NMPHMEHAETCS HOMbITaHHE
Ha ynap a, (ke m/cm?), Ha u3rub AHHaMUUeCKOH HArpyskoil («Kompo-
Basg npo6a») u Ap. [TpuuuHb 6paka II0 MeXaHHYECKHM CBOMCTBAM M Me-
pbl Goppbbl ¢ HUM INpHBeAeHbl B Tabma. 38.

Ycroeus noaydenus npoxara BbiCOKO20 KAHECTBA

Kpome MmeponpusTuii mo cHuKeHu Gpaka, peKOMeHAOBAHHBIX paHee,
#eobxoaMMo 06paTHTh BHHMAHHE HA CJeAYIOIHE OpraHU3alHOHHO-TEX-
HIAYECKHe MepONpUsITHS

1. YcoBepllleHCTBOBAKHE KOHTPOJS BCErO TEXHOJOrHHECKOrO [poliecca
TIPOKAaTHOIO NPOM3BOJACTRA.

2. MakcuMa/bHasi aBTOMATH3alHsl BCEX TEXHOJNOrHUECKHX MPOLECCOB
HA3rOTOBJIEHHS MPOKATHBIX H37genau,

3. TlpoBefenue uccrefoBaTeNbCKUX paloT LEHTpaNbHOH 3aBOACKON
nabopaTopuell ¢ Leabl0 BHIABACHHS M YCTPaHeHHS NDHUYHH Gpakxa.

4. Oprannsauus CBf3U C NOTPeCHTENSIMU.

5. Opranusauus MareMaruyeckodl o6paBOTKM CTATHCTHYECKOrO Marte-
pHaJa. ,

6. IToBbllleHHE TEeXHOJOrHYECKOH AHCUHMIVIMHBI W IOBbLILIEHHEe KBaaK-~
dnrauny pabouux.

NOArOTOBKA METAJJIA
K NPOKATKE ¥ OTAEJNIKA NPOKATA

Mubl nosmakoMuauchk ¢ HauboJee 4acTo BCTPeyalOUIMMHCA BHAAMH Je-
$eKTOB Ha MOBEPXHOCTH NPOKATHHIX Hajenuil. Ecau raybuna sajeranus
3THX JedeKTOB TpPeBLILAET MUHYCOBHI [IOMYyCK, MIPELYCOMOTPeHHBIH
T'OCTamu nan TV, npokar Opakyercs. IlosTomy MeTasi, HMEWIHH no-
BEDXHOCTHbIe fAedeKThl IMyOHHOH MHHYCOBOrO AOIyCKa Ha pasmep ero
ceueHus], oJBepraeTcs pas/juyHbIM BiaaM o6paboTku. YaajeHHe NMOBepX-
HOCTHBEIX Ae(eKTOB CO CNATKOB, 3arOTOBKH H T'OTOBBIX MPOKATHLIX u3je-
AUl TIPOU3BOAMTCA C/EAYIOIMIHMHA crocofaMu: CTPOXKKON HAa CTPOrajbHBIX
cTaHKaX; 061upKOH Ha TOKAPHHEIX CTAHKaX, BbIpYOKOH NHEBMATHYECKUMH
pyOUIBLBEIME MOJIOTKaMy, (pe3epoBKOH Ha CTaHKaX CeNHAJbHBIMH MHO-
ropesnoBBIMH (pe3aMH, 3ayucTKOM abpa3uBHBIMH KPYraMH, OTHeBOH 3a-
YUHCTKOH.

Pasznuuaor MecTHble (PACNONOKEHHBle Ha OTAENbHBIX YyyacTKax) H
CriJIOIUHBIe  (pacNo/I0XKeHHble 1O BCeH TNOBEPXHOCTH MPOKATHHIX H3Je-
JIHH) TOBEPXHOCTHBIE Ae(eKTH.

ClleayeT OTMETUThb, YTO Takue AetheKThl, KaK MeJKHe TPELuWHbl U BO-
JIOCOBHHBI, TPyAHO OOHAPYXHTb HEBOOPYKEHHBIM TI/1a30M, Korja OHH
HAXOAATCA TIOJA ¢J10eM OKajauHBl, I10TOMY AJsL BHISIBJEHHMS HX METamd
OABEPraloT TPABAEHHIO B KHCAOTHBIX WJH LIEJOYHBIX BaHHAX.

TTocne Tpassenusi MeTasjla M ONpejeNeHHs KauecTBa €ro MOBEPXHO-
CTH pellaloT BOUpPOC O cnocofax yAasNeHus: NOBEPXHOCTHHIX AeeKTOB.
[pn cniownolt NoOpaXKeHHOCTH MOBEPXHOCTH JedekraMu Meraan MNoi-
JexnT 06paGoTKe MepBbM, BTOPDHIM H NSTHIM crmocofaMu; ecad obHapy-
HHBAWTCA MecTHBe AedekTbl, TO MeTaan ofpabaTHiBAETCS TPETHHUM, UeT-
BepThIM M MaTbiM clocobamu. 3auncrka AedekToB abGPasUBHBIMH KDy«
ramu cuMTaercss nesjecooGpasHoH JHIIL B TOM Cayyae, €Cau IJRyOHHA
nBedeKkTOB He mpeBbllIaeT 3—5 MM, TaK Kak npH GoJbplied rayGuHe 3afe-
raHus nedekra, Aaa ero yjaaneHus tpebyercsi 6osblIOH pacxony HOpo-
rocTosiliHX abpas3uBHbIX Kpyros. [Ipn yganenun gedexta abpasuBHBIMH
Kpyraviy MJIH NHeBMaTHYecKHMU 3yOHnamu ciefyeT obpaulaTb BHUMaHHe
Ha GopMy MecTa, rlle pachosarancsi iedexT. ITO MeCTO MOCJe 3aYHCTKH
AOJIXKHO HMeTh (GOPMY «IYHKHM» C OTHOUIeHHeM ryGHHBI K lHpuhe 1:6;
NpH MeHblleM OTHOIIEHHH B MpoLecce pAanbHefillell ropsivell mpoxaTkKu
Ha FOTOBOM COpPTE€ B 5TOM MeCTe MOryT OOpa3OBBIBATBHCH TPEUIMHBL KN
pBaHKHBI, OCOGEHHO NPH NPOKATKe CNellHajbHBIX CTaned.

Hnorna npu mindoske nedeKTOB Ha MOBEPXHOCTH CTali 06Gpasyercs
CeTKa MeJKHX TpPelllMH, Ha3blBAEMHX ILAU(OBOUHBIMU TpellnHamu, Lllnu-
¢oBanbHble TpeW[WHBI O6PA3yIOTCA HA CTadsAX, HMEIOUIUX Maayl Temo-
nposogHocth (P18, 3—4X13 u np.). Peppurunie criasnt tuma X25l05
Boobie He ofpabaTbiBalOTC aOpasuBHBIMH Kpyramu; TOBEPXHOCTHBHIE
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neqiekThl C 3THX CTajell YAa/NfiOTCH NHEBMATHYCCKMMH 3yOHJIaMH, Ha
TOKApHLIX MJIH (pe3epHHIX CTAHKAX,

Cranu, cK/IoHHbIE K 06pa30BaHHIO WN(MOBOUHEIX TPELlHH, Nepes LIJIH-
$OBKOA MOABEPraloT OTXKHUTY [JA CHATHS BHYTPEHHHX HaNpsKeHuil.

Cpasnurenvras croumocre (%) ydasenus
N0BEPXHOCTHLIX NOPOKOB PABAUMHBLMU cnocobamu

Bbipy6Ka pyGHJIbHBLIMH NHEBMAaTHUECKAMH MOJIOTKAMH . ., . . . 100
BRIDYOKE MAIIMHAMH . « v 4+ v 4 4 2 s o v o v v s ows.. 60
OrHeBas 3aYHCTKA . 4 + v 4 4 v s 4 v o v o s o v oo ooaas B3
3auHCTKa aGDAUBHBIMH KPYTAMH . ¢ . o o o o 4 o o « o « . . 307

Ha storo creayer, uro 3auncTka aGpasHBHBEIMH KpYraMu BPYYHYIO
Ha CTaHKaX TOABECHOTO THNA CYHTAGTCH MeHee BBITOAHON IO CpaBHEHHUIO
C ApyruMm BHAaMH 06paGoTKH. B nacrosillee BpeMs HCMOMB3YIOT cChe-
fiHasabHble WAHGOBabHbIE CTAHKH H OPraHU30BLIBAIOT MOTOYHYIO CHCTEMY
yhAaleHHsl TOBEPXHOCTHBIX JedekToB. DTOT ‘METOI XapaKTepH3yeTcs
60/bLIOH TMPOH3BOXHTENLHOCTBI0 M CPABHHTENLHO HHAKOH CTOWMOCTBHIO
yAaneHust MOBEPXHOCTHEIX He(eKToB.

Han6onee sKoHOMUYHLIM CIIOCOBOM yaafleHHs TIOBEPXHOCTHBIX dedeK-
TOB C JOPOTOCTOfAMIEr0 MeTajJa BHICOKOJErHPOBAHHBIX CTajgefl H chaa-
BOB CYHTAeTCA CTPOXKKA H 06AMpKa, Tak Kak NpPH 3TOM IoJydaercs
CTPYXKKa, KOTOPYIO Mepersian/siorT B 3JeKTPOoIeyax, TOraa Kak MpH YHCT-
Ko aGpasMBHBIMH KPYraMH, Mbl HMeeM aGpasuBHYIO Tblib, KOTOpas MO
CTOMMOCTH 3HAUUTEJNBHO [elleBse CTPYXKKH, TaK KaK OHa TpyaHee pere-
nepupyeres. INompobusie cBemennst no 06paGoTKe MOBEPXHOCTH CAHTKOB,
34I0TOBKA H TOAHOTO NMpoKaTa AAIOTCS B CERUANbHONR JnTepatype.

TEXHUKO-9KOHOMMUYECKUE TIOKA3ATENNU
M NMPOM3BOAMTENBHOCTL COPTOMNPOKATHBIX CTAHOB:

Obwme NoHATHA 0 ce6eCTOMMOCTH NPOKATHLIX M3AENMA
M TeXHMKO-3KOHOMMUYECKHMX foKasarensx

OCHOBHBEIM KaueCTBeHHHIM ToKasaTenaeM paboThl COPTOTIPOKATHBIX CTa-
HOB cupTaeTcs ceGecTOMMOCTh OJHOHM TOHHBI TOJHOH {IPOKATHOU MpO-
Aykuud, YeM Bbllle NPOH3BOIMTENbHOCTR TPYyda, JyHlle opra%plsauuﬂ
NPOM3BOACTBA, TEXHOJOTHMYECKash AWCHUILIMHA ¥ COBEpUIeHHee 0LOpYAo-
BaHMe, TeM JelleBJie CTOMMOCTb NMPOKATHBIX H3Je/Hd AaHHOTO npodund,
paaMepa M Mapku CTaju,

CefeCcTOMMOCTh OIHOH TOHHBE TOJHOTO IIpoKara onpejpenaserca Io

tdhopmye
C=(M—m)+ (T+3)+P+U+0+A4), (72)

rie M —CTOMMOCTh MeTajna, 3aJaHHOro B 0epellea [Jd MOJyueHHs

OHOM TOHHbI rOJHOH TPOXYKUHH,

m — ctouMocTb OTX0H0B (06pyGka, Gpak, CTPYXKa);

T — CTOMMOCTb TEXHOJOIHYECKOTO TONJKBA Ha OJHY TOHHY TOJHOro;

P — ocHosHas 3apaGoTHasi nnaTa Ha OJAHY TOHHY T'OAHOTrO;

I — nexoBnle pacxoibl (COOEpIKAHHE CJAYKAUIMX, HHXEHEPHO-TeX-
HHUeCKHX paGOTHHKOB W BCIOMOraTebHBIX paboumx; colepia-
HHe M PeMOHT 3faHuit ¥ o6opynoBaHud; BOAa, BO3AYX, TOMIU-
BO, BaJKH, 3JEKTPO3HEpTHsl, MHCTPYMEHT, OCBellleHHe, KaHaJH-
3aUHsg U ED.); )

3 — CTOMMOCTL 3/1eKTPO3HepruHu [1Jsd JABHraTesedl CTaHOB HAa OAHY
TOHHY FOAHOTO;

O — 0011e3aBOJICKHE DPACXOLHI;

A — amoprtH3anus.

VBenuuenre MPOH3BOAHUTENbHOCTH INPOKATHONO CTAHA 3HAYHUTENLHO
ymenbiaer pacxons I + O + A, a c BBefendeM MeXaHW3alHH K aBTO-
MaTH3ALWH pe3KOo YMeHIaiorcss pacxousl mo cratbe P. C yMeHbllleHKeM
IpOCTOEB, C yBeauueHueM KO3QOHIHeHTA HCIOJB3OBAHUA MPOKATHOrO
cTaHa, yMeHplualTcs pacxousl I + 3. ABTOMaTH3aUHs, y/IyWlIeHHE CHO-
cO60B BHIMJABKY M 06paloTKu MeTanna (Pe3kO YMeHbIIAIT Yaelu-
HEIH pacxoji MeTaJsa Ha OIHY TOHHY TOJHOrO, riaasHeIM ofpasoM 3a
cuer yMeHbllleHHsi 6paKa, yrapa M 06pyOKOB, T. €. YMEHbBUIAIOTCH PACXo-
asl M — m. Caexyer OTMETHTb, UTO MNDH BBHINYCKE AOPOrOCTOSMIEH CTa-
JH ¥ CMJaBOB, CTOMMOCTh METaJIa oT ofmell ce6eCTOMMOCTH POKATHBIX
uznennfi cocramaser 76—80%. OTciona ACHO HACKONBKO HYXHO 'GHITH
BHMMATENbHBIM K 3TON CTaThe PACXO/I0B.
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B ra6a. 39, no nanueiM M. JI. 3apoliuHCcKOro, NPUBOMATCS TEXHHKO-
BKOHOMHYECKHE N0Ka3aTesn paboThl COBPEMEHHBIX COPTONPOKATHBIX CTa-
HOB.

YKasausbll pacxol MeTasda Ha OJHY TOHRY TOJHOTO OTHOCHTCH K
MpoKaTKe 3arOTOBKH. [IpH MPOKATKe TOUHOTO H3 CAMTKOB KOXbOHIMEHTHI
pacxofia MeTajsa BBIHE TeX, KOTSpele Nokasasbl B Taba. 39, B ocobeH-
HOCTH AJS CIOKOHHOH CTajF, PasidBaeMO#l B CJAHTKH C OPHOLIILHOM
YacTblo, KOTOpasg NpH TIPOKaTKe OTPe3aercs MOJHOCThIO:

Cpednue notepu meraasra Ha obpess u yzap, %

O6pesb MpHOBIILHON YacTH CJAHTKOB cMOKOH#HOK cTanm . . 15—20
»> » » » Kunsmeh » 5—10
O6pe3b JOHHOM YACTH CJHHTKA . + oo v o o o o ¢ o 0 s o o 2—3
[Ipu npoKaTKe 3arOTOBKY uau GnomMa . . . . . v 1—-1,5
VIAD v v v e a et e v e e e e e e s . 1,53

Mertogsl nogcyera NPpOM3BOAHTENbHOCTH
OCHOBHbIX arperaros COPTONPOKATHbIX CTAaHOB

Tonobas NpOH3BOAUTENHHOCThL WK MOIHOCTL CTaHa OnNpejedsercs
710 popmyae
I=Ay N, (73)

rae [T -—ropoBasi MPOM3BOAUTENBHOCTL CTaHa, T,

A(p — cpeflHsisi TIPOH3BOZHTENBHOCTh B (DAKTHUeCKHH uac, T;

N — pakrtuueckoe BpeMs paboThHl craHa, Hac.

TTpON3BOAUTEABHOCTD CTAHA H3MEHSEeTCs B 3aBHCHMOCTH OT Tpoduss,
pasmepa NPOKATHBIX HM3JeNHH, a TakKe OT MapKH cTajii M CIJIaBOB H
Tex TpeGOBAaHHi, KOTOpHle NPEAbABAAIOTCS K roToBoMy mpokaty. Ilo-
3TOMY MNpH pacyerax TPHHHMAETCH CpeAHAs MPOM3BOAUTENLHOCTh, TaK
HasbiBaeMasi Cpe/jHeB3BeUIeHHasl YacoBas NpPOU3BOJAHMTENLHOCTD:

1
100

.. Qn — y[CJbHBIH Bec pa3Mepa HaHHOro npocduasi B BaJjo-
BOM BbIMycKe cTany, %;
Ay, Ay ... A, —uyacoBas TIPOU3BOAHTENBHOCTb CTaHa AJS JAaHHOrO
pasmeponpoduas, T/¢ac
[Mpuwmep. UssecTHo, uro mpu npokatke M3 cranu Y12 kpyra pna-
MeTpOM 8 mam uyacoBasi IPOU3BOJAHTENBHOCTh paBHa 20 T/4ac, u 3TOT pas-
Mep cocraBaser 209 oT BaJOBOro BHIIYCKa, a NpH NPOKATKe KBaapara
25 X 25 mm u3 cranu 45-uacoBas NpOU3BOAMTENbHOCTH paBHa 40 r/«ac,
H 3TOT pasMep coctaBasier 809% oT BasOBOro BbINycKa.
CpenseyacoBasi NPOH3BOJUTENBHOCTE CTAHA:

Acp = (@A + a4y +. . .- ayAp), (74)

rae ay, as .

1
Agp = %‘6‘ (@Ar + aAgt-. .. anAp) =

1
= —— . . =36 m/ .
100 (20 + 20 4 80 - 40) == 36 m/uac
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Yacosas TIPOH3BOAUTENBHOCTE CTAHA:

3600 ~kem
. Q- k. m = 36 __Q.__._.___.

tpn-m 100 tPHTM

A= R (75)

fpurm — PUTM TPOKATKH, T. €. NIPOMEKYTOK BPEMEHH, CIATas OT MO-
MEHTa 3ajauy NOJOCH B UHCTOBYIO KJeTb 10 MOMeHTa 3a-
Oaul cAefylolied NOJOCH B 3Ty Ke KJAeTbh W TOT Xe Ka-

aubp, cex. I ]
Q — Bec cAMTKA WU 3aTOTOBKH, T; \ i o2
k — xosdhduuuent ucronb3onanus craua, k<l (k¢ = 0,85—0,90); N 8
m — sbixop rogsoro, %. ?(E
Inst onpelefenusi puTMa MNPOKaTKH CTPouTCH rpapuk Anameukoro N3 <&
(puc. 111). ITo ropH3oHTanu OTKNAABIBAOT OfIIee BpeMs NPOKATKH, a Mo & § ;%
BEPTUKaIM — HOMepa kJjertell. OOliee Bpems, 3aTpauHBaemMoe B OLHOM ~ S 558
NpPOXOJe, CYUTAR 3ajauy MeTal/uia B pydeH OTKJaLbIBalOT MO rOPU3OHTAMH = gﬁg
B BMAE NOJOCKH, NDHYEM MallHHHOE BPeMsd 3alITPHXOBHIBAIOT, 3 BCHO- ) S ~
MorateJbHOe (HENpOWU3BOAHFeNbHOe) He 3alUTPUXOBLIBAIOT. L =~ =5
Takum ke ofpasom orMeuaror BpeMst Ans 2-#, 3-it u n-h kaeru, a 3a- ! iy < =
TeM KOHUBI NIOJIOCOK COEAMHSIIOT TOHKOH suHued. Bpems, saTpaunsaemoe S 69
Ha NpPOKAaTKy ORHOM MOJIOCH, CYWTasi OT MOMEHTa 3ajaun B 1-i Kaaubp A / = g8
J0 MOMEHTa BBIXOJ4 ee W3 MOC/IeJHEro Kajnbpa, Ha3uBaeTCA MEepHOLOM = S
npokatk! Tuepuon OAHOBPEMEHHO B DPa3HBIX KJETAX M DYYbAX MOCYT 7’ N
NPOKATHIBATECH HECKOMBKO 110J10C. BpeMmsi OIHOBpeMeHHOro HJH mapaa- S 8 sTT. o J §
JIEJBHOrO BBIMOJIHEHHS] ONlepallUil JIs ABYX TPOKAThIBAaCMBIX TOJIOC Ha- N = X
3bIBAETCA TEPEKPLITHEM. ) l S S
PHTM WAM TakT mpoKaTKM MOXeT OhiThb ONPeieseH, KaK pPasHOCTb: " S J_ > / S ]
tpum = Tnepuon - tnepexp' (76) §I 8 § - « §:
ITpuwmep. INeprox npoxaTku Tnepuoz OAHOM MOJOCH A0 TpefyeMoro b e ® e = i“
pasmepa pasen 9 cek. IlpokaTka BTOpOH NOJOCE NPOH3BOAHTCA C Tepe- A < 8 ES
KDbITHEM {'mepexp, PaBHBIM 5 cex. Torma pHTM HJM TaKT [OPOKaTKR / = ~ )
tpurw paBeH 4 cek. I S ) - X X «
Tlepuon NpoKaTKu onpejeasiercs 1o Gopmyie i NS S} 2 N §~
NS «
Tnepuon == byam tpqu- (77) = 3 D “ER = N §
S )
Mamnnnoe BpeMsl fuaw ONMpeaensiior no dopmyne S S © $ ~
60, Fo Fo -l ' «
by = ———— ———= 19,1 ——, (78) N ™ S
nDgn Fp, DynF, Y / X < Ry
rae lp— ANMHA 3arOTOBKH UMM CJHTKA, M; N | ¥ l < N / { S
Dy — pabounii InaMeTp BajKa, M; NS S N I, S
A — yyucao o6opOTOB BAJKOB B MHUHYTY; A I N N
Fo— naua/bHOe CceueHHe 3arOTOBKH HWJH CHAUTKA, MM, N R §s XN 52 %;’
F,— KoHeuHoe CeyeHHe 3arOTOBKH WJH C/AHTKA, MM2. N g/{ S §§ =X [=8
Pyunoe BpeMs fpyws OTpexensiercss MO JAHHEIM XPOHOMETpaxa. S e A e A X <
HomunaabHoe BpeMst paoTel cTaHa onpeneasioTr nmo dopmy.e Sx S (88 |§s
53 (SR §§ §§
HB ={KB— (BA + 1111 + KP))4C - IC. (80} AL

HB — HOMHHaNbHOE BpEMS, Hac;

KB — ranennapnoe BpeMs, CYTKH;

B/l — BEIXOfHEIE [HH, CYTKH;

IT]l — npasguuuHble JHH, CYTKH;
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TTo HenpepwsHOMY rpadHKy HepabouHe RHH DacnpefleqsiOTCH CJAeAyIOmHM 06pasoM: NpazgHeuAnie — 6, BHXOA-

ppie — 52, KanHTaJbubl PEMOHMT — 4 CyTOK. I1712HOBO-NpeAyNpPEeAHTENbHHNE PEMOHTH NPOH3BOASATCA B BHIXOJHME KHH.

IIpumedanne,

KP — npocTor Ha KamHTaJbHHHA PEMOHT, CYTKH;

YC —uHcao cMeH paboThl CTaHa B CYTKH;

JC — anuTenpHOCTb CMeHB, yac.

dakrtnueckoe BpeMs paboThl CTaHa Onpefensercs 1Mo popmyJe

k
N=HB<1—-—~100 ) 81y

rae k—TpOCTOM CTaHAa — HENMPOLO/KUTeNbHbE NepepbiBbl B palore
TIPOKATHOrO CTasa B HOMMHAMbHOE BPeMs, Yo;
N — ¢akTuueckoe BpeMs paboThl CTaHa, 9ac;

HB — HoMmuHaabHOe BpeMs pabBoThi cTaHa.

Bananc ‘BpeéMeHH NPOKATHHIX CTaHOB Pa3/JHYHBIX THIOB NpHBeleH B
taba. 40.

Bce ocTanpHOe TeXHOJOTHYECKoe 06OpYROBaHHe: HArpeBaTe/bHblE Ie-
yH, Tpecc-HOXKHULLI, MHJIB H BCOMOraTeJpHOe 0GOpYAOBaHHE He LOJK-
#0 OLITb 'Y3KKM MecroM B pafoTe MPOKATHOTQ CraHa.
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