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NPEOUCIIOBHUE

ABTOpHI 3TO#l KHHIH H3JIOXKHJHM OCHOBEI TIPOKATHOTO lesna B 9-M
Tome «Dubauorekn MeTaasypra», sbinyckaemofl B wocceaprodpe
usgarteabctsom Stahleisen. B mpenucnoBun OHm ykasajd, 4To Tex-
HHKA TPOKATKH M KOHCTPYKLHsI BAJKOB OyayT OCBellleHbl TeodopoM
Hanem B ocobom Tpyae «IIpokaTka u Kanubposkar». K coxanenuo,
MOeMy KOJulere, ¢ KOTOPbIM MEHs CBSi3bIBasia joJroneTHss pabora,
He Cy»KAeHO OblJIo JOBeCcTH 3Ty palfoTy A0 KOHLA, OH CKOHYAJCs TOL
Hasal. Mue NnpuilIoch B3ATh Ha Ce6s TPYA MO OKOHYAHHIO 3TOH KHH-
TH, KoTopasi Obljla TOTOBA TOJIBKO B OCHOBHBIX YepTax. ,

Kanu6posKka NpPOKAaTHHIX BAJKOB SHABJSETCS BaxKHOH 00sacTbio
NPOKaTHOro nena. Ho CpaBHUTE/NbHO HEMHOrHE IPOKATYMKH HMEIOT
BO3MOXKHOCTb M BpeMsi HOAPOGHO 3aHsTbCsi BONPOCAMH KaJHOPOBKH,
¥ OHA BCErJa sIBJSIETCS YIeJOM HEMHOTHX ClelMajHcToB. B cBs3u
C 3THM YacTO YTBEPKAAIOT, YTO KaJHOPOBKA €CTh HCKYCCTBO, KOTOPO-
MY He/b3si HM YUHTb, HH HAayYHTbCA. DTO TeM GoJiee CTPAHHO, YTO yXKe
nouru 100 set Haszanx B [epmanuu nosiBuics Tpyx ['HHHepa, MocBsi-
LeHHBI# KaJauOpoBKe BAJKOB.

Kanu6poska siBisieTcst HCKYCCTBOM B TOM CMBIC/IE, YTO OHa Tpe-
6yeT yMeHHsi, KoTopoe NMpuHOGpPeTaeTcss HABBIKOM, M B 3TOH 06GsacTH
6LLIH MacTepa, CO3AaBlixe CBOM WKOJH. JlocTaTouHo HasBaTth Meras-
ayprugeckuit 3aBox «Pore Dpre» B AaxeHe, Ha KOTOPOM paboTai
Takue KpynHele crenuaiuctsl, Kak Jlexes (Dehez), Kapa u Marseit
Xoabugeisepsr. C Kapsiom Xosbupeiiiepom Teonop Hanw paGoran
MHOTO JieT, ¥ OHM COBMECTHO OIYGJIHKOBAJM DS LEHHBIX Pabor.

Hakon/ieHHble YNOMSHYTHIMH, HBIHE yXKe MOKOHBIMH, KaauGpos-
[{MKAMH 3HAHHS U ONBIT 10 MPOKaTKe M KaJUOpOBKe aBTop  ITHUX
CTPOK HCIIOJIb30BaJ B HACTOSIILEH KHHUTE.

Hajsexkamasi OATOTOBKA BAJKOB H B OCOOEHHOCTH MX KaauG-
POBKa SIBASIIOTCSI OCHOBOl mpokartHoro jena. KasuGpoBka BamkoB
/ISl TIPOKATKH 3aroTOBOK C IPOCTOff reomeTpryeckoii Qopmoii ceue-
HHS He TPENCTABJseT OCOGBIX TPYAHOCTeH NP COGJIONEHHH H3BeCT-
HHIX TmpaBua nedopmauuu Merassia. HekoTophle TPYAHOCTH ~BO3HH-
KAlOT NPH KaJuODOBKe BAJKOB JJIi TPOKaTKH COpTOBOH (¢hacoH-
noit) cranu. B. Tadesnb HaswiBasl TaKylo KaJHOPOBKY «HepaBHOMED-
HOfl» BCJICACTBHE TOFO, YTO OTAEJbHBIE YacTH MPoQHJA HOLBepPraoTCs
HeolnHaKoBoil fedopmanuu. D. Kupx6epr nepBuiil chenasn IMOMKITKY



6 TIPEAMCJIOBYE

NIPOU3BECTH JJIsl STHX KAJIHOPOBOK HeOOXOAHMBIE pacyeThl. OXHAKO
OPE/VIOKEHHBIH UM METO[l, TIOMHMO ero CJIOXKHOCTH H TPYAOEMKOCTH,
He JIOCTHT@eT NE/IH, TaK KAK OH OCHOBAH Ha NPENNOCHUIKAX, KOTOphle
B NI€{CTBHTENBHOCTH He ocyiiecTBuMbl. A. Bposo (Brovot) mpusen
B CBOEM TpyJe MHONO KanuOpOBOK, KOTOPble CHUTANHUCh OGPA3LOBHI-
mu. OfHaKo 3a mocJsieflHHe rofsl B ofnacTu KaanGpoBku (PacOHHBIX
npogpusied AOCTHIHY T GOJIbIIKE YCIEXH, KOTOPble YUYTeHbl B HACTOS-
1ieM TpyZe.

ABTOpEI OrPaHMYUIACh HEMHOTHMH IIPUMEPAMH IJISl HILIIOCTPALUHI
PEKOMEHIYeMoro UMM MeTola KaauOpOBKH, HO 3aTO IOCTAPAJIUCh
H3/I0XHUTh ¥ 0GOCHOBATL BO3MOXKHO MOAPOGHO METOAMKY pacyeTa.
OHH 110Ka3amy, YTo IPH NPHMEHEHHH HEKOTOPHIX ONBITHBIX BEJHUUH
MeTaJul NMPOKaThiBaeTCs BO BCEX YacTX PABHOMEPHO H OJMHAKOBO. B
TIDAaKTHKe HPHUMEHSIOT KaJHOPOBKH, KOTOPBIE He 06/1a1a10T TAKHMH Ka-
YecTBaMH. HecoMHeHHO, OfHAKO, UTO Ipe/llouTeHHe CAeAyeT OTAATH
TAKAM KaJuOpPOBKaM, KOTOpHie OGECNEYMBAIOT PABHOMEPHYIO Aedop-
MaLHIO BO BCEX 4aCTAX IPOKATHIBAEMOro NMPOQHIs, UTO CIOCOGCTBYET
Ha¥MeHbLIEMY H3HOCY BAJIKOB W PACXOAY SHEPTHH.

Anpers 1954 2. XYBEPT X00®

F'aasa l

OCHOBbl TEOPUU NPOKATKHM U KAJIMBPOBKH BAJIKOB

1. OCHOBBI TEXHOJIOTHHA MPOKATKH

Qopma CEYEHHS HCXOIHOro marepHajaa

O6b14HO IepBO# cTauelt MPOKATKH ABJseTcs NedOpMalys CAUTKA,
KOTODBIH B 3aBUCHMOCTH OT croco0a OTJIMBKH HMeeT IPSMOYroJbHOe
Wi Kpyrsioe ceueHue. TpyObl NpOKATHIBAIOT MHOrJA M3 MOJIBIX CJHT-
koB. Mck/ioueHHe cOCTaBJifIeT NPOU3BOJACTBO LENIBHOKATAHBIX KoJec,
fangaxeil U TOMY HOLOOHBIX H3MeJiM#, KOTla CIUTOK IMepej NpokaT-
KOil MOZIBEpraioT KoBKe. I1pH npoKaTKe BBICOKOJIETHPOBAHHBIX CTasel,
HanpuMep OBICTPOPEXKYLINX, UCXONHOH 3aroTOBKOH TakKXe CJIYXKHT
GoJiblilefl YACTbIO TPEIBAPHTENBHO MPOKOBAHHBIA CJHTOK, TaK Kak
IS THX CTaJsell 1esiecoo6pa3Ho NepBOHAYAJIbHYIO de(opMalHIo BECTH
B OYeHb Y3KOM TeMIlepaTypHOM HHTepBasne. Pasmep u BeC CJHTKOB,
NpelHasHAYeHHHIX IS MPOKATKH TOJICTOrO JIMCTA, 3aBHCAT OT pasMe-
pOB roToBOro Jucra. OaHako i OOJBIIHHCTBA JAPYTHX BHIOB NpO-
KaTa NPUMEHSIIOT CTaHJapTHble CAMTKH, TaK KaK B NPOTUBHOM Ciydae
norpe60oBaIoch Obl CIHIIKOM MHOTO Da3/IHYHBIX THIIOPA3MEpOB C/HT-
KOB M M3JI0XKHUI. IlepBOHAYANBHO CeYEHHsI CJAUTKA YMEHbUIAIOT Hpo-
KaTKOH Ha OGXKHMHBIX CTAHAX — GJYMHHTe, CJAsOHHre MM 3aroTOBOY-
HoM cTaHe. [1poKaT, MoJly4aeMblil Ha 3THX CTaHaX, HasbBAIOT GayMa-
MH, casg6aMK MJIH 3aroTOBKOM.

Ha 6ayMHHrax NpOKATHIBAIOT CTAHIAPTHBEIE CJMTKH BECOM OT 3 1O
8 7 B 3aBHCHMOCTH OT MOILUHOCTH cTaHa'.

Jledopmanuss MeTajljla HA TAAJKHX LHAHHAPHYECKHX BaJKax

I[lpu mpomycke (MPOXOAe) CJAUTKA MPAMOYrONBHOro CEYEHHsT Mex-
Iy TIaAKHMH LUIMHIPHYECKHMH BaJKaMy CEYeHHe ero yMeHbIIaercs
¢ Qo o Q,, BBICOTA — C Ay 1O Ay, a AJHHA BO3PACTaeT C {, no !;. Tlpn
5TOM WIMPHHA ero yBeJHyuBaercs ¢ bo 10 by (puc. 1). Eciii 3arorosky
elle pas NPONYCTHTb B TOM K€ IOJOKEHHH Yepes BaJKH, TO IIHPHHA

! Ha coBpeMeHHBIX GUyMHHraXx W CJAAGMMrax MOMHO TMPOKAaTHBATh CJMTKH
Becom o 16—18 1 ([Tpum. ped.)
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ee BO3pacTaeT ¢ by K0 by. Taxoli npoxod Merasdsa MeXAy BajKaMH
Ha3BIBAIOT MJIOCKHM (Hpokartka mjamms). Ecin us ciurka keagpart-
HOTO CeUeHHsl NPOKATHIBAIOT GJYM MEHbBLIETO CeUEHHs], TAKKe KBa-
paTHO# (OPMBI, TO MOCJE HECKONbKHX IPOXOLOB 34FOTOBKY HEOGXOMH-
MO noBepHyThb (cKaHToBaTh) Ha 90° u 3a7aTb €e B BAJKH Tak, UTOGHI
Gosiee piMHHOE PeGpo CTaJo BepTHKAMbHEIM (puc. 2). Taxoi ‘npoxon
Ha3eBalOT pebposHIM. IlpsiMoyrosibHble 1 KBanpaTHbie NPOGHUAH NPO-
KaTBIBAIOT PH PeOPOBBIX Y IVIOCKHX NPOXONAX, 1oKa He GyAeT mouy-
YeH Npodusb Tpebyemoro ceueHus. IIpokaTky ¢ MOJHOCTBIO CBOGOJ-

1 bo —— ] _—bo-»
b, * ~ b =
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Puc. 1. Usmenenne pas- Puc. 2. HUsmenenne
MEPOB  NPOKATHBAEMOIO pa3MepoB  mnpoKa-
Me’ranﬁ: B NPOCTOM clly- THIBAEMOro MeTaJjlia
e NPOKATKH npH pe6GpOBHIX npo-

Xopax

HBIM yIIUPEHNEM Ha IIPAKTHKE, KaK NPAaBHJIO, He HPHMEHSIOT, TaK KaK
AJ1s TIONY4eHHs] XOPOILUero KauecrBa Npokara HeoGxoauMma Aedopma-
IHs MeTaljia B O0OMX HAllPaBJIEHHSIX IONEPeYHOTO CeueHus.

Ilpokarka B kamuGpax

Hedopmanuio meranna miamMs u Ha peGpo MOXKHO OCYIIECTB-
JITb TAKXKE NIPH NIPOKATKe B KATUOPOBAHHBIX BANKaX. KaJauGphl nosy-
HaloT MyTeM MpOTayuBaHMUs HA pabouefi yacTH (60UKe) BaJKa KOHIIEH-
TPHYECKH DACTIONOKEHHBIX YriyO/ienuil iy BelcTynoB (puc. 3). Has-

- BaHue KaquOpoB onpepessercs ux dopmoit. ITocmenosarensro pac-

MOJIOXKEHHBIe KaNHOpu 06pasyloT cHcTeM
CJACAYIOLIe CHCTEMH KaJIIrIngi Ha BaJIKaX}ZI KaTHopos. - LipaMertior
a) Kpyr — KpYyT;
6) cTpenbuaThii — CTPesbYATHIL;
B) KBajpaT — KBajpar;
r) pom6 — pom6;
1) oBasl — oBas;
€) BOCbMHYTOJIbHHK — BOCHMHYFOJIbHUK;
XK) poM6 — KBajipar;
3) oBaJ — KBajpar;
H) OBaJ — KpYT.

OCHOBHEI TEXHOJIOTHH IMPOKATKH )

SImuuHbe, KBAAPaTHBe, CTpelbyaThle N POMOHUECKHE KaJanopn
[03BONSAIOT NPOH3BOAMTH JIMIIb HeGoubuHe 06KaTHs . 32 KaXAbii
npoxon. ONHAKO OHM N4KT BO3MOXKHOCTD NOJYYaTh GoJipmioi Auala-
30H pAa3JMYHBIX KBAAPATHBIX HJH NPUMEDHO KBaADATHBIX cenenui,
BCJIEZICTBHe UEro 5TH KaJu6pbl MOXKHO OXapakTepH3oBaTb Kak MOAro-
roBuTeJbHBIE. [IpH IpOKaTKe Mo cHCTeMe KBafpaT — poMO, KBaapat —

Aujiyroie

J L [, L J.L
U U R W

a) Mnockud &) Hbadpamnend  8) Pedpobod

Cmpenvyamoié Pombuyecwuld

a) Hopmanorord 6] C saxBamoiBarodium

Beoxnur banwom
Obanowsit KBadpamubui
<2~
Koyenotd - Wecmuepanwold

Puc. 3. CraHjapTHble uYepPHOBHE KaiuGphl

0BaJj, 0BaJ — KpyT, OBaJ — OBaJ ZONMyCTHMas BBITSXKKA 32 MPOXOM
sHAUHTENbHO BO3pacTaeT. HyxHoe KBaipaTHOe CeyeHHe IOJydaeTcs
34 MeHblllee YHCJIO TPOXOLOB.

dopMma momepeyHOro CeueHHs MPOKAaTa, Kak MPaBWiIo, COOTBET-
ctByer dopme xanuGpa. [lpoduib mo BCeit AJHHE NpOKaTa OOBIYHOr
OIMHAKOB. VICK/IOUeHHe COCTABJSIOT INpUMEHseMble A ONpeae/eH-
HBIX LeJeit MpOGHIN [EPHOJHYECKOro CeyeHns (NepHoAMueCcKHe Mpo-
husH), U3 KOTOPBIX H3FOTOBJSIOT TIOAKOBBI, PE/IbCOBbIE KOCTHLIN H T. II.
(puc. 4). Jas 5TuX Npoduiell NPHMEHSIOT MepHOIHYeCKHe KaJnOphLE
COOTBeTCTBYIOIEH (OPMEI, IIPHYEM TO OKPYIKHOCTH BaJKOB Kauopul
BMeloT TIepeMeHHy0 rayGuHy. Kanu6psl nepeMeHHOro ceueHHs BEIIO-
HSIOT TAaKKe Ha BAJAKax, NPHMEHsSeMbX Ha MHJIbrepHbIx TpyGompo-

KaTHBIX CTaHax.
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[pu ropsiueit mpokarke clenyer y4uThBaTh, 4TO B Pe3yJLTaTe OX-
JIAXJeHUs 10, KOMHATHOH TeMIIepaTyphl 06beM NPOKATHON 3arOTOBKH
yMmeHbliaetcsi. CTelleHb YMeHblIeHUs] 06beMa 3aBHCUHT OT CKOPOCTH OX-
JAXKNEHUSI — B BOAE W/ HA BO3JyXe — U OT TOTO, MOC/IeNyeT JH 3a
OXJI2XK€HHEM PeKpUCTa/Ik3auus. Takum o6pasoM, npoduis Meras-
/14 B ropsi4eM COCTOSHMH OTJHYAETCS M0 pa3MepaM OT NPOdH/Is B XO-
JIOJHOM COCTOSIHMH. Pasmepel ropsiuero mpoduss paBHb pasMepam
rotoBOoro Mpodu/s, YMHOXKEHHLIM Ha KO3 (PUIHEHT TepMHYECKOro
PaCUIMPEHUs, KOTOPBIH Asis cTandu Menserca ot 1,013 g0 1,015. Ka-

A
e S — TL\“
R R

Puc. 4. Tlepnoguueckue npoduu

MHOPHL BAJIKOB CTAHOB rOpsiueil NMPOKAaTKH CJEAYET TAKHM obpasom
KOHCTPYHDPOBATD 110 ropsiyeMy mpouimo. Jlis NpoKaTKy KPYrJoi cTa-

JIM, HANpUMep,
d, = (1,013 = 1,015)d,,

rae dr -— AMaMETP rOpPsiuero MpyTKa;
d x — IHaMeTp XOJOAHOTO NpYTKA.

Kanubp Gouibmreit yacTbio orpanuyes ABYMsi BaJKaMH. Mecto, rae
JIMHHsSI KOHTYPa KanuOpa IepexoluT C OJHOTO Bajika Ha Apyrofl, Ha-
3bIBAIOT PasbeMOM KalliGpa. ITOT pazbeM 0GO3HAYEH Ha PHCYHKAX
5—8 Gyksoii e. Eciu pasbem KanuGpa 06pa3oBaH JIHHHAMHM, TapaJ-
JCNBHBIMA NPONOJIBHOM OCH BaJKa (pHC. 5), TO Kajubp HA3LIBAIOT OT-
KpuiThiM. Ecoiu paswem o6pasosan  ammusMH, HepNeHIUKY AAPHBIMH
NMPOJOJILHON OCH BAJIKOB, TO €0 HA3bIBAKT 3aKpPLITHIM (puc. 6). Kor-
A2 pasbeM KanGpa o6pasoBaH JHHHSIMHU, HAKJIOHHBIMH K OCH BAJIKOB,
TO KaJauOp OyAeT OTKDHITHIM !, eciim yros o MeHbiue 60° (puc. 7), u
BAKPBITBIM, €C/M yros e Goapme 60° ITpux-MynKTHpHAS JIHHHS,
napaJieibHass OCH BAJKOB (puc. 5—8), o603Hauyaer JUHHIO KOHTAK-
Ta BAJIKOB B Clyyae, eC/ii Obl OHM He HMeJM KanubpoB. Ta JUHHS
olipeJiesisieT MJIOCKOCTb IPOKATKH,.

! B naweit qutepaType NMPUHATO, YTO B Tex CAYYafX, KOrAa JHHHE pasbeMa
BA/IKOB HAaXOAATCA BHE NMPEAENOB KanuGpa, NOCHeIHHH HasHBaeTCH 3aKPHITHIM,
B MPOTMBHOM cayuae KaauGp sBasercs oTkpuiteim ([Tpum, ped.).
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BoxoBble cTeHKHM Kanubpa, Kak MNPaBUIO, HMENT HaKJIOH (BBI-
TIycK) 2, IO3TOMY YroJa IouT# HuKoraa He OniBaer pasen 90°. Takum
06pa3oM, Kaiubp HMeeT clerka KOHHYeCKyio ¢opmy, 6aarofaps demy

N NN N Nnt
5 B,\
| 5 AN Z
8; :9
|

Z |

Puc. 5. OTKpHTHIH ALK IHBIH Puc. 6. 3akpHTH# AUNUHHN

KanuGp: KaHop:
e —e — pabeM Kaaubpa, a— e — e —pazbeM Kaaubpa, o-—
Yroal yKJICHAa GOKOBBIX CTEHOK Ka- yron Bminycka; B/ =B + 2htg «
aubpa (BEINycK): B' = B +
+2h tg a

METAJIT JIETKO BBIXOAMT M3 pyubs. Beimyck cocTasaseT OGosblieit
yacTbio MeHee 19, BbICOTH Kaaubpa, HO B Kaaubpax 0OKUMHHIX U yep-
HOBHIX BAJIKOB, 2 TaKxKe B (acOHHBIX Ka/iu6pax OH MoxKeT OnlTh 3Ha-
uyuresibHO Goabie 19,. [Tocne mepeToyku BasKOB IMPHHA Kaaubpa

Puc. 7. OTkpbITHA Kaau6p Puc. 8. 3axpm1;ti'{ KanuGp
(a <3 60°) (a > 60°)

‘OcTaeTcsl HeuaMeHHO#t (cM. puc. 32). JlaHHble O BeJMuHHe BHIyCKa
Ka/JuOpOB AJIs1 Pa3AMYHBIX NMPOo(QHIed NpUBefeHbl B COOTBETCTBYIOMNX
paszenax.

2 B Hameli NpaKTHKe BHMYCKOM OGHYHO HA3HBAIOT TaHreHc yIa HakAoHa
GOKOBHIX CTeHOK Kaaubpa k ocu Baakos (ITpum. ped.).
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IocTpoenne xaauGpos

Heprexu KanuGpOBAaHHBIX BAJIKOB NPEJACTABASAIOT KOHTYDbI COB-
MeCTHO paboTaomux Bankos. OHY H306paxkaioT 60YKY BAJIKOB ¢ KAJIH-
Gpamy H pefOpAaMu, KaK NPABWJIO, B HATYPAJIbHYIO BeluuuHy. Ecau
peGopAbl BAJIKOB BHIUIE, YeM JIMHHS OrpaHUueHHs KaJHOPOB, TO HMX
Ha3bIBAIOT  MOJNOXHTEbHBIMH,  €CIH  HHXKE — OTPUIATENbHBI MK
(puc. 9). Otpunarenbhbie pe6Opabl OGbIYHO GBIBAIOT Y BEPXHHX BaJ-
KOB, NOJIOXKHTENbHBIE — ¥ HHXKHUX. B HeKoTOpHX cayuasx 1e/lecool-

Puc. 9. Yacts 60uKM Ba/IkOB CTaHa nyo. M—M—
TJIOCKOCTE NPOKATKH (JIMHHA KOHTAKTA *IMIajKUX BaJj-
KOB JI0 Hape3KH KaJIn6pos)

Hns xanu6pos ! u I/ BepxHUA BAJAOK ABANETCH TIaTPHYHBIM,
HWKHHA BaJOK — MaTPHYHLIM, DeGOPAH B BEPXHEM BAJIKE —
OTPHLlATeNbHble, PeGOPAbLI B HIXHEM BajiKe — NOJOMHTebHbIE.
Oas kanu6pa /11 pepxHull Bajok sBJAsieTCS MAaTPUYHBIM, HHX-
Hufl BaJOK NATPHYHLIM, DeGOPXH B BepxXHeM Bajike oTpHBa-
TeJbHbl€, B HHXXHEM BaJjikKe - NOJOKHTEJEHBIE

pasHo ofparHoe pacnonoxkeHune peGopx. MHorna Ha ofHOM M ToM e
Bajike HMEIOTCSl NOJIOXKHTENbHBIE W OTpHnaTeqbHute peGopanl. Yepe-
AOBaHHE NOIOKUTEJIbHBIX H OTPHUATE/bHBIX PeGOPI B KAAMOPOBAHHKIX
BaJIKaX NOKa3aHO Ha puc. 9. Bajxu ¢ NoMOXKUTEIBHEIME  pefopraMu
HA3hIBAIOT MATPHYHKIMH, C OTPHIIATEJbHBIMU ~— IaTPHYHLIMU, Banxn
A7t NPOGHILHON IPOKATKH JOJAKHB HMETb 1O KpaiiHeil Mepe aBe npo-
THBOTIOJIOKHO pACIOJIOXKEHHble HA KOHLAX BajKa peGopAbl (ABOiHbIE
3aMKH) /ISl BOCTIDHSITHS! TOPH3OHTANbHBIX YCHRE Ha BAJIOK. B qepTe-
Xax BaJKOB (HACKOMBKO BO3MOXKHO) PA3MEPH B PAAHAIbHOM Hanpas-
JIeHUH 0603HAYaIOT Yepes AHaMeTphl, YTo Gosee yAOGHO NpH BasbLe-
TOKApHREIX paGoTax, NPH KOTOPHIX HU3MEPEHHs MPOM3BOJSIT MPU IOMO-
¥ KPOHIHDKYIST WK JPYIUX COOTBETCTBYIOMHMX H3MEPHTEbHBIX YCT-
POICTB.

B uyryHHBIX BajKax WupHHA peGopj paBHa WX BHICOTE. B Tex
C/y4asiX, KOTAA HET 3HAYUTE/NbHbIX GOKOBBIX YCHJMil, HAPUMED MpH
NPOKaTKe KBAJPATHOrO M MPSAMOYrOJLHOrO NMPOGHISA WM YIJIOBOTG
Xejlesa, IIHPHHA PEGOPX  MOxkeT Obith Menbile. Iupuna peGopx
CTaJIbHBIX JIHTHIX MM KOBAHBIX BAJKOB MOXKeT OHITh PaBHA MOJOBHHE

OCHOBDI TEXHOJIOTHMI® NPOKATKH 13

ux BbicoTH. Kpaitnue peGopnt ealoT Gosiee WHPOKHMH, yto6HL OCTA-
8aJoch JOCTATOYHO MecCTa JJisfl YCTAHOBKH IIPOBOJAOK.

HanpasheHnue NPOKATKH

. VMeHbllleHHe TJOLLAAH TOIIEPEYHOro CeueHusd (o6xaTtne) mpoxara
gayHHaeTcs IPH BXOJe ero B MPOCTPANCTBO MEXKAY BayiKaMH 134 TOYKax
E u E, (puc. 10). O6xartre 3aKaHuHBAeTCA B TOUKAX An A, ecan

Hanpabnenue
D e o
npoKamKu

Puc. 10. Sona nedopMaiuy npu NpoKaTKe:
= NPOeKUHA OJAUHBT AYTH 3axpara.
Ah

Ah= hy— hi;  cos a1 =1 o

@, —yroa 3axpata:_ly

nipeHe6peds YIPYTHM CMSATHEM BEjl\‘;IiKOBMTO‘{r};H AunA . Jler}lxl{)iq};exz :g}l{{;}g
u M,. IlnockocTb,

TLUIOCKOCTH C IIEHTpaMU BasKOB -

yepes 5TH TOUKH, HA3bIBAIOT IIOCKOCTDIO BBIXOAA MeTallid. Hanpa:ﬁélex

Hye BXOZAa ¥ BHIXOJA MPOKATa MepHeHAHKYJISApPHO IO OTHOUIEH

5TOH MJIOCKOCTH M Ha3bIBAaeTCsl HallpaBJjieHHeM MPOKATKH.

Jledopmanks aerajieil CTaHa NPH NPOKATKe (npyXHHEHHE)

[Ipx NPOXOXKAEHHH NPOKATHIBAEMOro Merasia MEeXIy 1;21{111\1/{1?1;{;
BC/IeICTBHe YNpyroi JeopMalun BaJKoB, nonmnm—mxo:, t?fo .
BHHTOB, CTAHMHBI M JPYTHX HeTaneil BaJKH PAacXOASTCH, To pRse-
JHT K YBEJMUEHHIO CEYCHHS K“aJmépa. Taxkoe siBJIeHHE Hﬂ?rl;(an B
10T [IPyKUHEHHEM MJIH <UrPOH» BAJIKOB. Bo Bpemsi mpoxa e
BAJKOB W3HANIMBAlOTCS. JLAs KommeHcauuu Hedpopmar n Herader
KNeTH NPH NPOKaTKe H U3HOCA KaNMGPOB BeH4HHA CCUCHHS
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peryJupyercs myreM cOIuMKeHHUsi BAJIKOB, B Npefesax 3a30pa Mexay
HuMU. Takum o6pasom, HasHaueHWe 3a30pa MeX1y BAaTKaAMH — KOM-
NeHcanus yBEJIHYeHUs KaJuOpa, BEIBBAHHOTO U3HOCOM HJIH JAedopma-
uHel netajei crana. 3azop aus CPEAHMX KU MaJbiX CTAHOB COCTaBJSCT
0,5—0,8%, a nast KpynNHBIX cTaHOB 0,8—1,59% nnamerpa BasikoB 1 on-
PEACJIACTCA COCTOAHNEM CTAaHA, PasMepaMH Kajubpa U U3HOCOCTO -
KOCTBIO BA/IKOB. 3230p IO/IKEH OBITH, yuTen npu o6paboTke BasKoB
Ha Ba/bUETOKADHBIX CTaHKAX M BCerna 0603HayaeTCs Ha yeprexax
KaJIHOPOBAHHBIX BaJIKOB.

HeoGxoanmo caenurs, uro6er peGOopALl BA/IKOB NIPH XOJ0CTOM XOfie
HAT/I€ He CONpUKACANNCE, YTO OCOBEHHO BaKHO NpH NpoxaTKe COpTO-
BBIX NPOQHUMeli HA CTAaHAX C JHHEHHBIM pacrnonoxennem xJjerell. Ta-
KOe conpuKacaHHe ONacHO H3-3a Pas3iMYHOro AMaMeTpa BaJKOB IO
KJETAM H MOXET NPUBECTH K IOJIOMKe BaJKOB, nang uau Mydr. 3a-
30p BAJIKOB, ONHAKO, He [OJIKEH GbiTb CJAMUIKOM GOMBNIUM, 4TOGH He
YMEHBIIH/IACh TOYHOCTB NPOKATKH. Boslee noapo6uo mo 3TOMY BOIIpO-
Cy CKa3aHo B pasfesiax, NOCBAWIEHHEIX IPOKATKe COpPTA M TIPOBOJIOKH.

H3rorossenne kann6GpoBaHHbIX BaIKOB

Ilpu mpoektuposanuu KaJHOpoB CHayasa HAHOCSTCS OYepTaHus
ropsiyero KoHeusoro npoduias. Mexons us storo npoduns, onpegens-
IOT OuePTAHHS MPENYHCTOBBIX U YEPHOBBLIX KANUGPOB BIUIOTH 10 Ka-
JU6pa, B KOTOPOM NPOKATHIBAIOT pasMepH HCXOIHOW aJis JAAHHOrO
crada saroroekd. IlocnenosaremsHocts KamuGpos, CIIPOEKTHPOBAH-
HBIX B NOpsiZKe Npolecca NPOKAaTKH OT 3aroTOBKU O TOTOBOIO npo-
buas, HaswpBaloT KaJuOpOBKOH [ aHHOMO npogug.

ITo yeprexxam KanHOPOB M3rOTOBJSIOTCS WabJIOHBl H3 LWMHKOBOIO
HJIH CTAJLHOTO JIUCTA TOMWHMHOK He Godee | ma. Ila6romsr mosiist
TOYHO COOTBETCTBOBATH YePTeXRKaM KaJu6pOB, HX HCIIOJIB3YIOT Kaju6-
POBLIMKH ¥ BaJbUETOKAPH MPH OGTOUKe BAJKOB U AJIsi IIPaBUJALHOMN
YCTAHOBKH BaJK0B B paGouux kiersx. IIpu pacrouxe BasKkos 1o ma6-
JIOHAM H MOHTAXXHBIM HYePTEKaM BBINONHSIOT KAMHOPH Ha OHOM Basi-
K€, NOCJIE STOTO MO MOHTAXHBIM YepTeKaM U NPH YCTAHOBKE HA BAb-
LETOKADHOM CTaHKe CNapeHHBIX BAJNKOB HAPEe3aioT Ka/JuODpLl Ha BTO-
poOM BaJixe,

OGxaTne 3aroToBKH [0 BbICOTE K WIHPHHE

YMeHblIeHHE  BLICOTBI  3arOTORKM A 4 = ho~— h, HasblBaloOT
a6CoMIOTHBIM O6katueM. ITpu [IDOKaTKe MOXKeT HPOHCXOAUTh TaKKe
BokoBoe 06KaTHe, T. e. yMeHbllieHHe PasMepos I0JIOCH B rOPH30HTAJb-
HOM HanpaBJIeHHUH.

BokoBoe o6kaTe B OTACNBHBIX yacTsix Kanubpa NpuMEeHSIOT ya-
L€ BCEro npu NpoKaTKe (JIaHIEeBbIX npoduelt (6anku, peJibenl, WiBed-
nephl). BokoBoe oGxarie MOXET NpOMCXOLHTH Kak B OTKDBITOH, T4K
H B 3aKpLITO# uacTu Kaauépa. OTkpuitas vacTs Kannbpa obGpasyercs
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IByMs Bankamu. I1pu BpameHHH BAJIKOB CTEHKHU OTKPLITOro KasuGpa
cOnmkaoTc ¥ 06XKHMMalT Merala ¢ 60KoB. 3akpeiTas yacTh KanuG-
pa Bpe3aHa B OJuH BaJoK. [loBepxnocTH, o6pasyioline Kajau6p, He MO-

ryT MEHsTh CBO€ B3aUMHOE PACNoJIOXKeHHe, BCJEJCTBHE Yero NpCHCXO-
UT JIWIID TIPOCKAJIb3bIBAHNE MeTasia 1o Baakam (puc. 11) u nekoro-

Puc. 11. OTKpHITHI Kaaubp. Heﬁnaronpﬂnﬂmoe BO3-
neficTBHe TNepeceKaloliuXcs MIOCKOCTel NPOKaTKH

poe GokoBoe 0GKaTHe GOjice IMMPOKOH YaCTH 3aKPHITOro ¢puaHua y
ero OCHOBAHMS, He JOCTHUraioiiee BeJHYHHBL O0O0XKATHS OTKPLITOTO

JIaHILA.
» [Tpoduau mpocroii ¢opmbl (M0JIOCOBRIE, KBaApaTHhle, KPyrJble,

UJIH OBaJIbHBIE) MOXKHO NOJIYYHTb HENOCPEeJCTBEHHO B pe3ysbTate 00-
¥aTtus caurka. To ke oTHOcHTCHA K GoJlee CJOXKHEIM NPOGUILM, 1i30-

Puc. 13. Kanu6p aas Ko-
JIOHHOTO npoduas

Puc. 12. Kanu6p ana se-
ToBoro npoduas

GpaxeHublM Ha puc. 7, 12 u 13. Tlpu ueJIecooépasﬂuom pacno.nox;e;rg;r
Kanubpos o6xkarde IPH INPOKaTKe szpéﬁe?{%?épmeu pacipenen

bHO PABHOMEDHO IO BCeMY . 5
Cpa?lna? ;ey;::. l4pnpuseaelx){a cxeMa o6xaTHs IBYTaBPOBOH 63;11(146.;%3-
BHM/HO, HEOCPeICTBEHHOe 00xiaTHe HMeeT MecTo Ha meuxe]z( A,
BCJIeACTBHe 4ero npoduap NPHHAMAeT COOTBETCTBYIOLILYIO nonii
OKOHUATeJIbHYI0 HOPMY, TOKA3aHHYIO MyHK™IpoM. PJuaHubl Wi
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BOCIPHHHMAIOT G0KOBOe 06KaTHe B BEPXHHX NOJNIOBUHKAX TeX Kajauo-
pOB, KOTOpHIe OrpaHHueHbl OGOMMHU BasIKaMH.

HmxkHaye yactu dJanneB o6XHMalOTCH B TeX yyacTKax Kanaubpa,
KoTopble 06pa3ylOTCsl TOMBKO HIXKHHUM BaikoM. B 3Tux yuacrxax 6o-
Kosoe o0xKaTHe JOJKHO OBITH COBCEM He3HAuHTeabHO. Eciu nocryma-
0Llfe B 3aKPHITYIO YACThb Kaaubpa (hJaHIbl CAUIHKOM BeNHUKH [0 TOJ-
IIMHe U TJIACTHYHOCTb MeTaJla CPaBHHTEJNBHO MaJja, TO 3Ta uacTh
npoduas He MOKeT AOCTA4TOYHO ITY6OKO NDOHMKHYTH B COOTBETCTBY-
ouye YacTd KajaubpoB, W NMOC/HeJHUe OCTAlTCH He3arnoJHEHHBIMH
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Puc. 14. Jedopmauus B y3a- Puc. 15. Yeenuuennas Puc. 16. Hepocrarou-
CTKax xa.nnﬁvpa AN ABYT2B-  TOJILMHA HHJKHEr0 Hasi TOJMILHHA HHXXKHEro
poBoii GaJjiku. ¢naHna seger K o6pa-  (iaHua Beger K YTAK-

CTpeskH nOKa3HBAOT Hanpabje- 30BaHHI0 3ayceHuma B
HU@ TeueHHA MeTa/ia;

y4acTok @ — GosbluOe  BepTH- BEpXHEM ¢JIaHue

KanapHoe ofxkaTue, HeGonbuioe

yiuupenve (wehka Gajaku); yua-

cTok 6 — me6oabmoe yseamwemne  (PHC. 15). Beaencreue storo HEKOTOPHIH
BHICOTH, Ooabiloe o06xaTHe no

mupune (orRphitan wacen xamns. OOPEM META/Ia BBIKHMAeCTCsi HAaBePX H,

DO o bioe Bep-  TIEDETOJIHsIsSL Ty YacTb Kaaubpa, KoTopas

o6kathe no mmupume (saxpuras ~ IIPENHA3HAYCHA IJsl BEpXHEH IMOJOBHHBL

9acts xan1nGpa) noskH, o6pasyer 3ayceden. Eciu, Hao6o-

PoT, ¢yaHUbl, MOCTYNAIOUHE B OTKPLITYIO

uacTb Kamubpa, GyAYT CIMIIKOM TOHKHMH, TO MeTajl IHepeMecTHTCS

U3 BepXHell [IONIOBUHBI KA1u0pa B HIKHIOI U BEPXHSS YaCTh Kanubpa
He Oyner 3amosiHeHa (puc. 16). :

Ke BepxHero (anua

PaGounii nnaMerp BaiKoB, BepXHee H HHIKHEE AABJICHHE B KJIETH ayo

JnaMeTp BaJKOB, U3MEPEHHEIH 10 KaMHGPaM, HA3HBAIOT paBoynm.
STOT AMAMeTp He BCEra OJMHAKOB Y BEPXHENO H HUMKHETO BAJIKa.
Ecin paGounit 1nameTp BepXHero Basika GoJblle, yeMm pabBounit aua-
METp HHXKHEro BajkKa, TO HMEEeT MeCTO 8epxHee JaBjieHue. Besencr-
BHE GOJIbilleli OKPYKHOH CKOPOCTH BEDXHErO BAJTKA NPOKAThIBaeMast
3aroToBKa OTKJIOHSIETCH K HUXKHEMY, MEHbIIEMY Banky (puc. 17) n
TeM CaMbIM NosyyaeT PHKCHPOBAHHOE HANPABJEHUE NIPH BEIXOAe. [1pu
STOM Y HHKHEro Ba/JKa HeOGXONUMO YCTAHOBHTH BHIBOJHEIE HPOBOJ-
ku (puc. 18). Onu npegHasHaueHsl A5 TOrO, YTOOHI OTOpPBaTb HUXK-
HIOIO YacTh IIPOKATHBAEMON INOJNOCH OT AHA KaJu6pa M TeM CaMbBIM

Puc. 17. BauaHue avaMmeTpa BaJKOB Ha Hpo-

Puc.

KaTblBaeMelt Metaqa. [lpu GosblieM gHaMer-
pe BepxHero BaJKa MoJyyaeTcs BepxHee NaB-

18. YcranoBka HuxkHeld (a) W
JIMHeeK

NPOBO/OK.

BHIBOJHBIE (&)

(8) n
NPOBOJAKH Ha KJIECTH TpHO

(6)

BepXHel
Beopaubie

TIpu 66ap-
BO3HHKaeT

BaJKa
6 3aroTOBKH BBEpPX

JeHue W u3ru6G 3aroTOBKH BHHU3.

meM AHAMeTpe HHXKHEro

HUXHee JaBJjieHHe H H3TH

2 X. Xobdp u T. Haas
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BOCIPENATCTBOBATL OKOBY BajiKa MeTaJsJoM, NMPHBOIAUEMY K MOJOM-
Ke BaJKOB WM JPYTux AeTajedl Kaetu. Ecau pabounit nuaMeTp Hux-
Hero BaJika 0OJIbIe, YeM BEPXHEro, TO HMeET MECTO HudxcHee IaBJie-
HHe, CHoco6CTBYIONIee H3ruby NMPOKAaTHIBAEMOro MeTaJljia BBepX. B cas-
31 C STHM Ha BEDXHEM BajiKe HEOOXOAMMO HpeNyCMATPHUBATL BHIBOJA-
Hble MPOBOAKU. Ec/M Ba/JKH MMeEIOT OJHHAKOBHle pabouyne AHAMETPHI,
TO HallpaBJeHHe MPOKATaHHOTO MeTajlla PH BHXOAE U3 KJEeTH TPYAHO
IpefcKas3aTh U cAEAyeT NPelIIONOXKHTh, YTO METaJJ OTKJOHHTCA B
CTODOHY BaJIKa ¢ OOJbIIUM TPEHUEM.

B Gosbinuncrse cayyaer BHIOMPAIOT A/ BCEX KAJHGDPOB NAHHOTO
BaJKa OJIHHAKOBOE BepXHee MJIM HMKHee JaBjieHue. Bennunna Bepx-
Hero JaBJIeHHs] BHIOMpPAeTCsl Pas3/IMYHON B 3aBUCHMOCTH OT BEJHYMHBI
IHaMeTpa BAJIKOB M CeUeHHs NpokaThiBaemoil saroroBku. Hanpumep,
npu npokatke Goabliux 6anok oHo paBHo 20—30 mm, mpu NporaTke
MeJIKOH COpTOBO# cTanu — 5 mm. Ha GaymuHrax Ayo mas pasrpysku
pOJIbraHroB 4acTo paGOTAIOT C HHKHHM XaBJeHHeM, paBHeIM 10—
20 mm. Jlns KpYnHBIX BaJKOB GJyMHMHIra HeT HafOGHOCTH B yCTAHOBKe
BBIBOJHBIX NPOBOJOK, TaK Kak OJyMhl, HMeollue G6oJblIoe ceueHue,
He MOTYT OKOBAaTh BAaJIOK.

B coorBercrByromux paspenax GyayT yKasaHbl JaHHHE O Be-
JIHYMHE BEPXHEro AAaBJICHUs MPH HPOKaTKe pasiIHUHHIX Hpoduied.
Crenyer ykasaTb, 4TO B HACTOsilliee BPeMsl pAa3HHNA B JAHAMETpax
COBMECTHO paBoTaloUIHX BAJKOB 3HAUHTE/JbHO MeHbllle, yeM NPHHHU-
Majsoch paHbile. B Hacrosiee BpeMs 10 BO3MOXKHOCTH OTKA3bIBAIOTCS
OT BEPXHEr0 W HHIKHEro JaBJeHHs H JaloT TpefyeMoe HallpaBieHue
3aroTOBKe HPH BHIXOJe H3 BAaJNKOB NPH IOMOIIH BHIBOAHBIX IIPOBOJIOK.
[IpuyHHE, O KOTOPBHIM TaK NOCTYNAIOT, GYAYT HOAPOGHO H3J0MKEHH
HHXKeE. YayHOe pellleHHe 3afaUH ONTHMAJBHOTO HANDPABJEHHS BHIXO-
AsiUed M3 BAJIKOB 3aTrOTOBKH 3aKJK0YAeTCsl B MHAUBHAYAJBHOM TNpH-
BOJE KaXkzOro BajiKa OT 3JieKTpoABUraTtesell MOCTOSAHHOIO TOKa.

Pacnonoxenne kaaHGPOB 1O OTHOUIEHHIO K JIMHHH TPOKATKH
B CTaHe Ayo

Pacniosioxkenne KaJinGpoB N0 OTHOIICHUIO K JIMHHM NPOKATKH (JIH-
HUH CONIPUKOCHOBEHUs AMAMETPOB HEOOTOUEHHBIX BaJKOB) HMeeT
GoJiblioe 3HaueHHe st MpokaTku. HenpaeuabHo BhIGpaHHOE NOMIOKe-
HHE ee MOXeT OTPHLATe/IbHO NOBJHATL HAa PAGOTy CTaHA H OTPA3HTh-
cf Ha KayecrBe Ipokarta. OcoGeHHo yacro 370 Hab/iogaercs MpH
. MPOKaTKe LIBeJUIepoB U 0asoK. Ec/iu 1Ba CONPSIKEHHBIX BAJIKa HMEIOT
OlMHAKOBOE YHCJIO 0GOPOTOB, HO PA3JHUHblE JHAMETPbI, TO HX OKPYXK-
Hasi CKopoCTb Oyler pasanyHoi. Tak, HanpuMep, ecu AHAMETP HUK-
Hero BaJsika GoJibille, YeM BEPXHEro, TO METa/Jl ¥ [OBEPXHOCTH HHXK-
Hero BajiKa CTPEMHUTCS MOJIYy4YHThb GOJILIIYIO CKOPOCTL H  YBJeyeT 3a
cofoift BepXHUH BaJOK, HaCKOJILKO IO3BOJSIOT 3a30pH B MydhTax u
WNOHHACAAX, IDHYEM B DAfle CJAyyaes BO3MOXKHA pasHMIlA Ha MoJobo-
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pora u jaxe Gosblle. Kak TOJNbKO M0/IOCA BHIXOMUT U3 BAJIKOB, BEPX-
Hui BAJIOK Ha MTHOBEHbE OCTaHABJAUBAETCS, M IOC/AE TOrO KakK LUMMH-
neJib TIOBePHETCs Ha yroJ, COOTBETCTBYIOMIME 3a30py B My(Tax, BepX-
HHH BAJIOK CHOBa BKJIOYaeTcs BO BpallleHHe. B TakHe MOMeHTH: BO3-
HHKAIOT yIaphl, KOTOpbie MOFYT IPHBECTH K IIOJIOMKe My({T H IIeek
(n0oaOGHKIe fIBJIeHUS NPOUCXOAAT TaKxkKe MPH XOJOCTOM XOHe, KOoraa
peGoplbl BasKa compukacawTcs). Bo BpeMs NpoKaTKH Bepxuuil Ba-
NOK AefiCTBYyeT KaK TOPMO3. DTO TOPMOXKEHHE He TOJIbKO yBeJIHUYHBAET
PacXo/l HEPrUH, HO M MOMKET IIPHBECTH K 0GPA30BAHUIO TPEIIHH 1O
KpasiM NpPOKATHIBAeMOH 3arOTOBKM H3-32 MOBBILIEHHBIX HAINPsKSHUH
8 merasse. I1pu npokaTke MaJOIIaCTHYHOTIO MarepHana 3TO MOXKET
NpPUBECTH K OTPHIBY MOJIOK y 6ajOK U TOMY NOLOCHHIX 1poduied.

[Ipy npaBHJIBLHOM DACHOJOMKEHHH KaNHGDOB (10 OTHOIUEHHIO K JH-
HUB TPOKATKU NPH TOM XKe YHCJe 06GOPOTOB BAJKOB BOSHHKAET MEHb-
mias Harpyska Ha JeTaju paGoyefi JHHMH CTaH4, PACXO, SHepruH
najgaeT, H3HOC BAJIKOB YMeHbIIAeTCA H YCTPAHSIOrcsa YpesMepHule Ha-
npsAxeHnus: B IpoKarbiBaeMoM Merade., Kain6por npaBuibHo pacro-
JIO3KEHBl B TOM CJlyyae, KOI/ia CpeHsisi CKOPOCTh BBIXOJA 4acTHI Npo-
KaTbIBaeMOH IITYKH MO IefiCTBUEM BEPXHEro BaJsika paBHa CpelHeH
CKOPOCTH HX BhIX0OA@ NOJ AeHCTBHeM HuKHero pajxa. [Ipu opuHako-
BOM pacnpejie/ieHHH 06KaTusl B KaauGpe OKPYIKHAstk CKOPOCTb B OCHO-
BaHMH Kaaubpa BEPXHEro BajKa paBHAa OKPYKHOM CKOPOCTH B OCHO-
BaHHH KaJupa HUXKHero Bajka. TakuM o6pasoM, Kanu6p COCTOHT H3
IBYX ONMHAKOBHIX yacTedl. OfiHa 9aCTb JIRXKHT BhIllIe ONpeAeJeHHOH JIH-
HHH, APYras 4acTb — HHXKE TOH "XKe JIMHHH. DTy JHUHHIO Ha3biBAIOT
He#dATpanbHOW NMUHHEH; OHA MPOXOJAMT Uepe3 HUEeHTP
tTAXecTH Kanaub6pos!. HefitpasbHas JHHHA JOJKHA COBNAAATH
¢ JinHHeHd NpPOKATKH.

B kamu6pax npoctoil opMEl ferKo HaiTh HeHTPAJbHYIO JIHHHIO;
JUIST KanubpoB cyIokKHOH (GOPMEL 9TO BHINONHHUTL TPYAHee, B sTHX CAy-
yasix CJelyeT CHayaja ONPENeNHTb UEHTDP TAXKECTH ceueHHs Kasnubpa.
JIMHMIO NEeHTpa TAMKECTH CeueHMs KajnOpa MOXKHO ONpeldesHTh ¢ JO-
CTaTOYHOHM TOYHOCTBIO, YCTAHOBHUB IAGAOH Kaiubpa, CHeJAHHBI H3
NHCTOBOTO XKeJe3a, Ha oCTpoe peGpo B MOMOXKeHHH paBHoBecHs. JIpy-
roff crnoco6 ompezeseHus LEeHTpa TAXKECTH OCHOBAH Ha INPHMEHEHHR
naHumerpa. [1pu aTom nocrynaioT ciexyiomum obpasom [11]: Briuep-
YMBAIOT KaauOp MexIy [BYMS NapajiebHbIMH JHHHAMH X — X B
y—y (puc. 19 u 20); 3aTeM HaHOCAT HA uyepTex maomanu F; u Fa.
C noMowpio MIaHAMETPa ONPEeReasIOT BeHUUHY nJomanu Fi.

F,=BHp,

rae
H = fi
m B *

1 Bosee TOYHO HeHTPaJbHOH JHHHell caefyeT Ha3HIBAThb JIHHWIO, OTHOCH-
TeJLHO KOTOPOH MOMEHTH CuJI, NPWIOXKEHHble K MPOKaTy CcO CTOPOHBl BEPXHero
H HUXKHEro BaJsIkos, pasubl ([Tpum. ped.). ‘

2#
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a 3aTeM BeJUYHHY I tIadu Fz.
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Boicotsi 4, u H',, ROJXHB HMeTb ONHHAKOBYIO BeluuuHy. [Ipen-
nostoxum H,—H, =u, Torna da naowanu F; MOXHO PacloJioKHTb
NpPsIMOYrOIbHUK IupuHoll B u BhicoTol u. Torpa cpenHHe BBICOTHI
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Puc. 19. Onpenpenenue Puc. 20. Hefirpaabnas Jau-

HeHTpaJibHOH JIHHHH Ka- Hust Kaaubpa, NpejHasHa-

aubpa YEHHOr0 JUJIst  NPOKAaTKH
TypOHHHON JlonaTKu

nyowany Fy u ysenuueHHo# miowann Fe 6yayT oaunakosbl. IIpose-
ISl HA CepellUHe DAcCTOSHUA MeXAY JHHUAMY Y —Y U 2 — 2 JIHHUH
M — M, nensit KaJau6p Ha ABe OJMHAKOBBIE IO MUIOManM yactd. Torna
guausa M — M 6ymer HelTpasbHOH JMHHEeH H300paKEeHHBIX HA 3THX
¢urypax kaau6pos. Ha puc. 20 noxazaHo NpuMeHeHHe TOro crocoba
B cayuae KajuGpa TypOuHHOM JiomaTkh. DTOT Crnoco6 HPHUroleH MIJst
BCeX npodujiell Kakof YroaHo HenpasuwiabHO# (opMbl. C noMouIbio
3TOro Ccrnoco6a MOXKHO MO UMEIOMIEMYCS YePTeXy Kanubpa IpaBHIbHO
PacloNoXHUTh €ro O OTHOLIEHHIO K JIMHUM [POKATKH, 4 TAKXKe Olpe-
JIeJIUTh NIPaBH/JABHOCTh BBIOOPA BEPXHETO HaBJEHHS.

YcanoBueM NMPUMEHHMOCTH ONMUCAHHOrO crocoba sBJjsieTcss PaBHO-
MepHoe pacrpefiesieHye 06xkaTusl 1o Kaaubpy. ITo He BCEra BO3MOK-
HO NIIPH TPOKAaTKe PasJIMYHBIX yyacTKoB Ipoduas. Bce daconuse
npoUIH OOBIYHO NMPOKATHIBAIOT H3 3arOTOBOK NPSMOYTOJBHOTO Ceue-
HUS, NPUYEM B 3THX CIyyasx o0s3aTe/bHO BO3HHKAET HepaBHOMEpHOe
pacnpefesieHHe MeTaJla IIo Kajgubpy, 0 yeM Huxe OyHET CKasaHo
noapoGHee. HefiTpasbHas JiHHUA NpencraBisier co6oil YCAOBHYIO NPH-
MYIO JIMHHIO, KOTOpas NPH OJMHAKOBOM pasmepe 060X BAJIKOB, YHC/Ie
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06OPOTOB BAJKOB H CpejHeil CKOPOCTH NpPOKAaTKH (IO OTHOLIGHHIO K
BeDXHEMY H HIKHEMY BaJIkaM) COBNafaeT ¢ JxHuel nmpokarku. Onua-
KO IIpY HEPABHOMEDHOM pacnpefeseHHH 00XKaTHs HeJb3sl ONpPeAe/HTb
HeATpaJbHYIO JHHHIO (e3 ydyera (OpMBI Npoduis, BXOAALLEro B pac-
cMaTpuBaeMeiil Kaauop. Tak, HanpuMep, ec/iu KOIQ(QHUHEHTH 26xKa-
TUSI pacnpeieeHbl TaK., KakK I0KasaHo Ha DHC. 21, 1. e, o6xaTuio
NOABEPKEHB! JIHIIp [TOJNKH, JHHHA NPOKATKH NOMKHA ObITh 110 Cepefiu-
He HCXONHOTO ceueHusi noJoK. Ec/u yc/IoBUSI 00XKaTHSI COOTBETCTBYIOT
TIOKA3aHHBIM Ha DHC. 22, T. e OGXKHMaeTcs JINIIb LIeHKa, TO Kanulop
pacriojiaraetcsi Tak, yToObl JIMHHA MPOKATKH Obla Ha CepefuHe HC-
XOJHOTO CeuyeHUs HIeHKH.

.
Aurus i 1
Aunun ] T VA nponamuy I 77
NOOHamK /2 J \_J i
Puc. 21. [Ilonoxkenue kanubpa Puc. 22, [Ilonoxenue kajubpa
WBeAIepa OTHOCHTEJBHO JIMHHH [PO- IIBe/JIepa OTHOCHTE/BHO JIHHUH NpPO-

KaTKH NpH 06GXKaTHH NOJIOK KaTKu4 NpH O0XAaTHH IefiKH

Orcioga caenyert, uto yeM GoJiblile JOJMKHO ObITb 0OXKaTHe MOJIOK
110 CPABHEHHIO ¢ 06XKaTHEM IefiKH, TeM BbIIIe JO0/KHA JeXaThb Lelxa
Haj JuHued nmpokatku. C npyroft cTOpoHbI, yeM OOJIbINe NOJIKHO OHITH
ofkarde IeHKH MO CPABHEHHUIO C 0GXKATHEM IOJIOK, TeM OJiHxe cepe-
JVHa welike xaanOpa MOMKHA pacrnojiarathCs K JIHHHH IPOKATKH.
Crenyer TakKe pas3/iHyaTh HOJOXeHHE HEHTPAJbHOH JINHHH 3aKPbITO-
ro Wil OTKPBITOrO Kaau6pos. [locKobKy B 3aKphiTOM KaJubpe miefika
noJyyaer 6oJblliee 00XKAaTHe, YeM MOJKH, HeATpa/IbHas! IUHAS HOJKHA
JlexaTb GJKe K HiefiKe, yeM B OTKPBITOM KaJi6pe, B KOTOPOM IOJIKH
06KUMAIOTC GoJblie, W, CJAelOBaTeNbHO, HeHTpasibHasi JuHHUA Oogee
otogpHuraercst ot wefiky. Ecjau Heab3s TOYHO IPOBECTH HEHTPANBHYIO
JIUHUIO B 3aKPBITOM KaJuGpe [/ IIBessepa, To He Oyner OmUOKOH,
ec/IM ee PAacroJIOXKUTb BONHM3H IEHKH HJM 110 ee CepeflHe, MOCKOIbKY
B 5TOM CJiydae MOXHO He OIacaThCsi yNapoB NpH 3axBate: B cayuae,
KOrZa HeHTpaJjbHasl JIHHHS PACIoJIOXKeHa 3I[aYUTesbHO HIKe IHEHKH,
TO MOTYT BO3HHKHYTb ynapel. B kanuGpe s wiBef/iepa C 3aKpHITO#
YACTBIO BHH3Y CJIHINKOM BBICOKOE PaCIOJIOXKEHHe HeHTpaJIbHOA JIMHHY
CBSI3aHO C 3aTpYNHEHHsSIMH, TaK KaK BepXHH# Basnox GoJbllero jaHa-
MeTpa He MOXKeT yBJjeub 3a COGOM HHKHHH BaJIOK MEHbIIEro auamer-
pa. OObsCHsiETCST 3TO TeM, 4TO B HHXKHEM BAajKe I[IPOKaTblBacMast
3aroTOBKA OBICTPO OXJaX/IAeTCs B Y3KUX U IVyGOKHMX BHIpe3ax Kajub-
pa M 103TOMY 3acTpepaer B HeM. Tak. Ha OHOM NMPOKaTHOM cTaHe GbLT
Takofi c/yuail, KOrja BepXHss IpaHMIla 3aKphITOH MoJKh Ghlia pac-
MOJIOXKeHa Ha 5 MM HIKe JUHUH OpoKaTkH (puc. 23). OgHaxo B Hpo-
ecce NPOKATKH He HaGMI0NaNOCh HH YAApOB, HH IPYTHX Hemo/aalok.
OTciofla BUIHO, UTO CJIENYeT CTPEMHThCS K TOMY, UTOGH! MPH HOC/eN-
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HHX TIPOXOJAaX BO BPEMS TIPOKATKH luBeJJiepa TOT BAJIOK, B KOTOPOM

BLITOYEHB! KaJMOpHl [Jsi TOJIOK, He YyBJeKaJad 3a cobofl cliapeHHbIH

BaJIOK, @ HECKOJIbKO NPUTOpMAaXKuBaau ero. B pesyabrate Gosnee Hua-

KOTO DAachoJIOKeHHsI 3aKphITOro Kanubpa IJ/1s WIBejiepa N0 OTHO-

. HIEHHIO K JIHHWUH IPOKATKH YMEHb-

uwvs {5mw LIAETCS] OMACHOCTH BO3HUKHOBe-

n,oaynmm,}——\_‘_/—l ] nusi yaapos. Hepocratkom Taxo-

' ro pacnoyioKeHHusl Kanubpa sBJis-

eTcs TO, YTO BaJokK, B KOTOpOM

pacmosIoxKeHbl BPesbl AJ1s1 IOJIOK,

CIIHIUIKOM ociabasiercs. B raxom

Puc. 23. ITonoxentne Kaaubpa wseane- CAYIa€ YXOX 32 BHIBOAHBIMH ITPO-

Pa OTHOCHTEJNbHO JIMHHU NPOKATKH BOJAKaMH COOTBETCTBYIOIIHUX Ka-

' JUGPOB HOJKeH 6BITh GoJiee TLIA-

TeJbHbIM. B xann6pe mjst mBessiepa ¢ OTKPBLITHIME (GaHLAMH  HEH-

TpaJjibHas JHMHHUA DacloJiaraercsi NPH OObIYHBIX BeJHUMHAX O06GKAaTHI

Ha 5 mm Bbllle HeHTPAJNBLHON JIMHMH, HAWNEHHO! ¢ [IOMOLIBIO MJIAHHU-
MeTpa, YTO OCHOBAHO Ha MPAKTHYECKUX NAHHBIX.

Bepxuee H HIXKHee. 1aBIeHHE, PACTOJNOXKEHHE KANTHGPOB
W HEHTPAJbHONH JIHHWH B CTaHE TPHO

Pagsuvator 1Ba pona kaau6poB B BalKax CTAHOB TPHO:

a) BaJIKH, B KOTOPHIX ONMH TMOX APYrHM PACIOJOMKeHH OfHHAKO-
Bhle Kaqu6phl (conpsiKeHHBIE Kajiubphl); )

6) BasKH, B KOTOPHIX OJUH IO APYTHM PACHOJIOMKEHB Pa3IHyHble
KaJu6pHL.

Koncrpykyus earkos crana Tpuo ¢ conpamennvimy xarubpam.
B sToM cayuae man umu mox KajKABIM UCMOMb3YeMBIM KaJuGpoM Bbi-
TAYUBAIOT TAKOH ke XOJOCTOH Kanubp. JIJjist JIydiiero MCMOJb30BaHHs
BaJIKOB CTPeMSATCH, YTOObl BEPXHUH ¥ HHMKHUH BajKU GBUIM COBEpILUCH-
HO OZMHAKOBH. Torza MX MOXHO MEeHsIThb MecTaMH, IpuYeM paGouHil
KaauOp CTAHOBHTCA XOJOCTHIM, @ XOJOCTON Kanuobp — paGouum- Ecau
B aHHOM KOMIIJIEKTe BaJIKOB BCe BAJIKU MMEIOT ONHHAKOBHI nMaMeTp,
TO NIepEMeHa BAaJIKOB He BHI3LIBAET 3aTPYIHEHHUI.

Ha Banxax cranoB Tpuo cTpeMsTCsi B 06€UX NMIOCKOCTAX NMPOKAT-
KM MPUJATh MPOKATEIBAEMON 3arOTOBKe ONpelesleHHOe HanmpaBJ/eHue,
T. €. paboTaTth C BePXHUM HJIH HHXHUM JAaBjedueM. [ToCKOMbKY Bepx-
HHUll U HHXKHUA BaJIOK NOJIKHBI GBHITH B3aUMO3AMENSeMBIMH, T. €. IIPU
nepeMeHe UX MECT He JOJIKHBl M3MEHSITbCS HM BepXHee, HH HUIKHee
ZaBJIEHUE, TO TIOJOXKEHNe B KJIETH TPUHO CJOZKHEe, UeM B KJIETH Lyo.

st pewienns: 3T0# 3a7ayy NPUMEHSIOT CJeAyIOmHe COCOGH. 110
nepBOMy Crocoly B OGEHMX MJIOCKOCTSIX MPOKATKH NPeLyCMaTpHBAIOT
BEpXHee JaBJieHUE, T. €. BEDXHUI BaJIOK ‘BCerza MMeeT GOJbLUM Aua-
merp. [l 3TOro HAaHOCAT [Be JIMHUM TPOKATKH, KaK NOKA3aHO HA
pHC. 24 NyHKTHPHBIMH WM INTPUXNYHKTHPHBIMH Junusmu. Hltpux-
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NyHKTHDPHON JIHHUM NPOKATKH COOTBETCTBYET HEHTPAsbHAS JIMHHS TCX
KaJu6pOB, KOTOpble padoraloT B BepxHueM psny. Hefirpanbuas Ju-

HUSI HHXKHErO psiia KajuOpoB COOTBETCTBYET nyHKTHpuHoﬁ JIMHHH.
Bepxuuil BaJIOK uMeeT GOJBLIMI LHAMETD, 4eM CPEIHHMH, KOria ero
ycranapausawT BBepxy. CpelHHH BaJOK UMeEET GoaplIKA HaMeTp,
yeM HMIKHHH, KOTHA ero yCTAaHABJIHBAIOT BHHM3y. Bc/eacTsBhe 3T10rO
BO BCEX KaJNHOGpax BO3HUKAET BePXHee ,U‘aBJIeHI/Ie.UyKasaHHbIe“COOTHO-
[LIEHUSI OCTAIOTCS HEM3MEHHBIMH, KOTrJla BePXHHUH W HIDKHUM BaJjKu

MEHSIOTCH MECTaMH.

Puc. 24. Bajxu CTaHa TPHO C CONMpAXKEHHHI-

mu kanu6pamu. Coyuafi 1: nuameTp BepxHe-

ro Bajika sBasercsi GoJsbiuHM, KanuGpwl pas-
MelleHH Ha [BYX JHHHAX (POKATKM

Bropoii caiyuail xapakTepusyercs TeM, YTO AMaMeTp CpeHero sai-
Ka GoJibllle WM MEHbIUEe AUAMETPOB BEDXHETO M HHXKHETO BAJIKOB.

Ecsd puaMeTp cpegHero Bajika 6oJiblle, TO B BEpXHEM psdy Ka-
MUGPOB BO3HUKAET HIMKHEE [aBJeHWE, a B HUMKHEM DSy BEpXHEe.
Ecau IMaMeTp CpPeIHero Bajika MeHblUe, TO, Ha0GOpOT, B BepXHEM
psily BO3HHKAET BepXHee J2BJICHUE, 3 B HIKHEM — HIDKHEE.

HedirpanbHas JuHEst BCeX KajquGpoB COBNANAET C BepXHEM HJU
HUKHel JuHUell NpoKaTKH. DBepxHuH W/ HUXHAM BajJKH HMEIOT
OMHAKOBEIE JIMAMETPHI, TAK 4TO UX MOMHO MEHsTh MECTaMH Ge3 us-
MeHeHHMs! YKA3aHHBIX COOTHOIIeHu# (puc. 25).

Cpennuii BaJoK 1e/eco00pasHo BHIIONHUTL GoJsblllero guaMmerpa,
KOFJIa OH SIBJISIETCS MATPWYHBIM, H, HA000DOT, — C MEHBLIMM AHAMET-
pOM, KOrjJa OH sIBJISIeTCS MATPUYHBIM [121.

Kakofi crioco6 u3 3THX [BYX BBLITOAHEE, MOXHO PEMHUTh JHIIbL B
KaXKIOM HHAVBHAyasbHoM ciayyae. O6a uUMEIOT NperMyIlecTsa H He-
mocratku. CJefyeT yuyecTb, YTO B BaJKe C 3aKPLITBIMU JaCTAMH Ka-
JU6pa IpoKaTHBAEMas ITyKa 3aK/IHHHBAGTCH, MO3TOMY HX TOJOXKe-
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HU€ B 3HAUNTeJLHOH Mepe Ompefie/isieT HanpaBJeHHe BLIXOAA 3aro-
TOBKH.

Biusiune npoBogok ycummBaercs uim YMeHBIIAETCH B 3aBHCHMO-
CTH OT TOIO, KaKoe AABJEHHE MMEeTCS —'BepXHee MU HHUMKHee.

Tperuii cnyuait oTHocuTCs K npHMeHeHHIO yeThipex BajkoB., Ilpu
IPHMEHEHHH CNOCO0OB, OTIUCAHHBIX B Clyyasx 1 u 2, BEDXHHUE W HHUX-
HUE BaJKH N3HAIMBAIOTCH BJBOE MEJJIEHHE, YeM CPelHHH BaJoK, B
KOTOPOM KanuOpbi paGoTaioT Bce BpeMsi. UTo6ml  cresaTh YCJIOBHST
PaGOoTH BAJIKOB OXMHAKOBBIMH, H3TOTOBJSIOT BTOPOH CpelHUl BaJsioK,
KOTOPBHIH BBOAAT B JAeHCTBYE TIPH CMEHE MeCT HHIKHETrO U BEPXHEro

¢
4

Puc. 25. Banku cTaHa TPHO ¢ CONPSKEHHHMMU

kanubpamu. Coywalt 2: HefiTpajbHas JuuuSA

BCeX KaJHGpOB cOBMAajaeT C BlepxHel WK

HUXHeH JNMHMAMEM npokaTKH. CpeXHuii Banok

HMeeT MEHBUIMA JHaMeTP N0 CPABHEHHIO C
BEPXHHM HJH HHXHHM

BaJKOB. B Takoil KOMIJIEKT BXOIST UeThipe BaJjKa. Ilpu stom cnoco-
Oe BpeMs MepPeTOYKH BAJKOB M HX HM3HOC coxpauiarTesd Ha 33% no
CpaBHeHMIO ¢ pPaboTOH ¢ TPeMs BaJKaMH, OAHAKO C/IeyeT OTMETHUTD,
4TO TpebyeTcs! TIlaTesbHAst NMPUTOHKA BaJKOB. Ipumep ucnonbzosa-
HHUSL 9TOro cnocoba nad Kpamepowm [12].

Ilpu sTO# cuCTeMe HAJO C/EAUTH 32 TEM, YTOOL BAJKH He MOIJIH
CHBHraThCsi OTHOCHTE/IBHO APYT Npyra B GOKOBOM HANPABJIEHHH, TaK
KaK NpH 3TOM H3HAWMBAIOTCA PeGOpAb BAJIKOB, B KOTOPHX PACIOJIO-
’eHbl XOJOCThle Kaiubph. B TakoM ciyvae mocse cMeHB BaJiKop
nJomanb Kajaubpa okasanach Obl YBEJUUEHHOH, YTO MOTJIO Gbl npu-
BeCTH K OGPA30BaHUIO 33YCEHIEB H/IM U3MEHEHHI0 GOKOBOIO O6Ka-
TuA. DTO B3aUMHOE CMeIUEHHe BaNKOB BO3HUKAET [pexae BCEro OT
IIPONOJIHOTO HABJIEHUS BCJELCTBHE DAa3JIMYHOTO GOKOBOIO O6KATUS
B OTKDBITBIX YaCTSAX KaJHOPOB NMPU HECHMMETPHUHbIX npotdunsx. daa
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TOro yTOOLl GOKOBOE cMellleHHe BAJIKOB OBLIO KaK MOXKHO MeHBIUe,
He06XONUMO CHJbHEE 3aTAHYTb GOKOBEIE OOJTH Ha MOAYIIKAX U BHI-
[IOJHUTb 11O BO3MOMKHOCTH ABOMHBIe peGopabl. CheAyeT TakKe XOpOLIO
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Puc. 26. Pacnonoxenue KaauGpoB B BajkaX CTaHa
TPHO:
3aMeHde-
a — BepXHH M HMXHUA BaJdKM OLHHAKOBBH H B3aHMO
et ubl; 6 — BePXHHH M HMXKMH BaJKu DasjHuHbie

cMasbBaTb peSopabl. Ha puc. 26, 0KasaHO pacnosoxkeHHe KaluGpoB

B BaJKAaX CTAHA TPHO, NMPeIHA3HAUEHHBIX OJIS1 MPOKATKH ¢ acOHHOTO
npoQuas.
J— 00 !“L Oy —————J——i——— po
Fﬂ b% e ) —l‘c
9, y J Oy, ty Da,
[ !

Puc. 27. Kanu6pel B BajNKax CTaHa TPHO

KOHCTpYKyus 8AAKO8 CTANA TPUO C HECONPANCEHHbIMU KAAUOPAMU.
CyMMa BepXHHUX JaBJICHHII COTJIACHO puc. 27 MOXKeT OBITh BHUYMC/ICHA

C/eAyIOUM 00pa3oM.
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CymMMa BepxHHX JAaBJjieHUN
(Dg,— Dy + (D =Dy ) = Dag —=Day =
= (Dy—2¢) — (D — 2a),

rae O— BepxHHil BaJOK;
M — cpennuii BaJoK;
U — uuXHuil BaJoK,

ECJ'II/I HCXOOHUTB U3 TOr0, 4TO AUaMeTphl yCJIOBHbLIX HEKaJIPIGpOBaH-
HBIX BAaJIKOB OAUWHAKOBHI, T. €.

DO= DM= DU’

TO CyMMa BepXHHX JaBjeHufl paBHa 2a — 2¢. Us
. uc. 27 .
BECTH, YTO p MOXKHO BHI

2(hy — b) — 2 (hy — b) = 2hy — 2b — 2, + 2b = 2h, — 2h, = 2 A h.

CaepoBatesibHO, CyMMa BEePXHHX LABJCHHE B 06OMX pAnax kaJaué-
POB DABHA YJBOCHHOI BeJIHYHHE OCKATUS N0 BEICOTE B BEPXHEM DSy
Takum 0Gpasom, BesMYHHA OGXKATHS MO BHICOTE B HUXKHEM DALY He
BJIISIET HA BEJIMUHHY BePXHEro JAaBieHusi. Bepxuee jaBienne pas-
HOMEpHEe BCero pacmpeneisercs B 060ux paxax Kajubpos, Korja

DAo _DAM =DAM-—D;‘U"=Ah,
H, CJeJ0BaTeJIbHO,
2b—2c=2a—2b=Ah.
W3 puc. 27 Bugno, uto @ — ¢ = Ah. Otcrona CJlelyeT, uTo
2b—2c=a—cu 2W=a+tc

ITockoneky Ah=a-—c¢, To B pesyanraT

JIEAHUX YPABHEHUH MOJyyYaercs pesy © COMETIR Aeyx moe:
2b 4 Ah = 2a = 2(h; — b) = 2k, — 2b;
4b - 2h1‘—Ah= 2h1“—h1+ hg - h1+ hg.
b futh
. .

Ecnu B cTane TPHO yCTAHOBJIGHBI OJMHAKOBBIE BAJIKH, y KOTOPHIX
RO MPOTOYKM COXpansercs ycnosue Dy =D, =D, , 1o

b — i+ he
4

.

Torpa BepxHee HaBJIeHHe pacmpejessieTCsi PABHOMEPHO B 06OMX pe-
Iax Ka/JuOpPOB U COOTBETCTBYET B HUX 0GXKATUIO IO BHICOTE B BepXHEM
psny. Eciu KaquGpoBKa BBHIMOJIHEHA TAKUM 0GPas3oM, Y4TO B KAXKIOH
nape kaauGpoB 06KaTHe MO BHCOTE B BEPXHEM PALY KadHGPOB ONH-
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HAKOBO, TO B KaxK/JIOH I1ape KajuOpOB BO3SHUKAET OJIMHAKOBOE BePXHeEe
JaBJeHue,

Ecni quaMerp BepXHEro Bajka GOJibille HA 3TY BeJHYHHY, a AMa-
MeTp HHXKHETO BaJKa HAaCTOJIbKO Ke MeHbille, TO BO BCeX napax
Kaau6pos He GyeT HU BEPXHETO, HU HUXKHero nasJenus. [1pu xamub-
poBKe GJyMHHTa TPHO BepXHee JaB/eHHe BHIGUPAIOT B Mpelesax OT
5 1o 15 Mm c Tem pacueToM, 4ToObl NpOKATHIBaEMas 3aroToBKa IoJy-
yHsIa yKesJaeMoe HampaBJ/eHHe NPH BLIXOJE W He MOAHMMAaJach BBEDX.

hi+-he
4

U3 ycnosus b= cienyer:

1. a—b==(hy—b)—b="hy —2 = m;hg .

b—c=b—(hy—b) =2 —hy = ’“—2—’”— :

Pa3HoCTh BHICOT MPSAMOYrOJIbHUKOB B 060uX kanubpax paBHa no-
JIOBMHe O0XKaTusi MO BHICOTe B BepXHEH MJIOCKOCTH NPOKATKH.

2. a:hl—b—:hl——h%ﬁ?—:—i—(Shl-—hz).

h
LeHTp TSXKECTH HHMKHEro Kaau6pa JIeXXUT Ha YPOBHe ~21—
Paccrosiine Mexy JuHHell IPOKATKH ¥ JIMHUEH UEHTPOB TsKeCTH
paBHO
gt =L (3p, ) — = Ly —ny).
-2 4 2 4 .
CoOTBETCTBEHHO

’ 5 1
b= —’72“—=—4—(h1—h2).

C/len0BaTe/bHO, JHHHS TPOKATKH Nepepe3aeT Kajaubp He IO cepe-
IMHe, a HA OAHON ueTBepTH 06GXKaTHs MO BLICOTE B BEPXHEM DSy
KaaHGpOB. Y Jexallux APYr Hak APYyroM B BEPTHKAJILHOM HampasJe-
HUM Kaiu6pOB Da3JMYHON BHICOTH HeHTpaJbHAA JIMHUS HE MOPKeT
COBNAZATh C JIMHUHA NPOKATKH.

KOHCTpYKUMsi BaJKOB CTaHA TPHO C HEOJUHAKOBBIMH Kanubpamu
B 06OMX pAfax HMeeT CaelylouiHe IpeuMyIecTBa.

1. BeJencTBue CHHXKEHHS BEPXHEro JaBJIeHHs! yMEHbINAeTcs pas-
HOCTb Mexay pabOunMH JHaMeTpaMu, H, CJEIOBaTe]bHO, MEXIy
OKPYXHBIMH CKOpocTsMH. Biarogapsi atomy ycTpaHseTcs ONacHOCTb
[I0BpeXKIeHHsI TOBEPXHOCTH NPOKATHIBAEMOro MeTaJlia.

9. VMeHbIIAOTCS H3HOC BAJAKOB H Pacxoll SHePruu.

3. TIponcxozuT Goslee paBHOMEpPHAs HArpyska BCeX Mepejaiollux
ycuue AeTaJedl, IecTePeHHbX BAJKOB uImHHge e .
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4. Pa6ouuii {uaMerp HUIKHEro BaJjKa MOMKET GbiTh YBeJHWYeH, YTO g, = 5,
XEJATENbHO, TaK KakK yallle BCEro JOMaeTcss WMEHHO 3TOT BAJIOK. ,f R ) SRS I ( —

IIpoxoan! B BepTHKA/IBLHBIX, JMeXKAIIUX APYT HAf IpYyroM KaJiH6pax S, T 1 s i “. S o L,
HMEICT MEeCTO He TOJbKO NPM NPOKATKe GIYMOB M 3arOTOBKH, HO TaK- = N _} | N TN
K€ W [pH INPOKAaTKe COPTOBOK CTANH- DTO [eJaercs AJIA TOrO, 4TOGLI - 2 SN T o [[1“ H
OOXOIHMTBCS MeHbIlefl IJIHHOH GOUKH BAJKOB HJAM MEHBIIEM KO- /Lfﬁ\' e < J ! 3
JTH4eCTBOM KJereid. ITpH NpoxaTke cOpTOBOM cTasH, OAHAKO, MOC/eH- ) |[ I e o 1o *__ 4 ﬁ-ﬂt—g{g
HHUE NPOXOAbI MPOUSBOAAT B HE 3ABUCSILHX APYr OT npyra xaaubpax, N —— < 5 I gﬁ 5 o A"c\,";gh. 2 S i
TaK KaK OT 3TOro Aedopmamusi OKasbiBaercst Gosiee PaBHOMEpPHOR H Je 1 soalis” T [ Q;!, | L T+
KaJubp 3anosHsieTcs: Gosee HamexkHo. Ilo 3TOM NpuYKte IPOKATKY f TTI o N E%J, ih[: 4S8
GBICTPO OXJIAXKAAIOLIUXCH TPOdHIIe] BelyT He B JieXXaLUX APYr HAJ P = } gH— T RS k)
ApPYroM BEPTHUKAJBbHO KajaHOpax, a B pacHoJIOKeHHBIX KpecT-HaKpecr. 2 ’ | l 7_‘__# Nrens 1 L 9% J L =17
Ipu mpokatke Takux mpodusell MecTa Ha GOYKax GOJbIIEH YACTBIO kS T ITSS S‘i*‘ 4 ——gtgﬁ
AOCTATOUHO, TaK KaK WIMPUHA KaAHOpoB HeGosbwas. Ha puc. 28 i *[’— RN SN 7 LRI .
[IOKa3aHO pacrnoJioXenne KaniuOPOB JJisi MPOKATKH ABYTABPOBBIX B SNEE) 3;‘3** RS | T
6a/loK Ha CTaHe TPUO. B HUX [eal0T HECKONBKO NMPOXOJOB B Kaunf- S ] P @ {»L_ . T——g%
pax, pacrio/IOKEeHHBIX BEPTHKA/JbHO APYT Haj ApPYroM. Jlns paBHO- ¥ = i‘ 3 [[ gif 1 L
MEpHOr0 pacnpe/ieleHds AaBICHHA B BEPXHEM U HUMKHEM psiiax pa- Lg e ol ey jL; ISR Sor AL
Goumit JIMaMeTP CPeNHEro BaJKa B CepeluHe PANA KAIHODPOB paBeH ,§/f "i LYTE L ST H- C _§Q'E S

D =D Spee 1 +sn § J\m___ :{3\ §.I ‘
Ay M T L:D& —— -+

rRe D, — Haua/bHBIA QuaMetp cpefiHEro Basika 1o HApe3aHns Ka-

JUOPOB;
§ — BBICOTA Ka/JHODa MO WeliKe NpoduIs;
7L — YUCJIO NIPOXOMOB B BePXHEM PSRy Kanubpa; )
7 — 1 — uHCsIO. IPEABIAYIUX IPOXOAOB B HUKHEM PALY B JeXaumux
Apyr Ham APYroM HEOAHHAKOBHIX Kaaubpax.
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B Bankax, nokasaHsbx H
BaJIKOB CHEJIaHbl OILHHaKOBbIMS‘ ﬁgfx S?P(B)'MHBazzﬂbele P
; penuHe UIHPHHBI YHCTO-
BOTO Ka/ubpa BepxHee NaBJeHHe PABHO Hy/IO. JINS co3fanus TpeGy-
€MOTO HaNpaBJIeHAsT MeTalila NPU BLIXOZe 3AeCh He TpeGvercs ge 3{7
Hee /aBJIeHHe, MOCKOJBbKY BCJIEACTBHE TPEHHS B 3aKpbrh:1x qacmPﬂx
KaJUOPOB MMeeTcsi FapaHTHsA, UTO MPOKATHIBAaeMas 00 {IPOYHO

ggz;(eT Ha BBIBOAHYIO NPOBOAKY U OylleT HampapJeHa AOJXKHbIM o6pa-

LR AN A A L |
vy I Re) 5 ISEEN
SISBIBIS IR ISR 21|’ 8 g
) 1 Il d R R T ]
q’ 1ol | |16 Ie 2 2b i
| | I
S Q I N o o
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S | mNIR i) () I rﬂ\
S N IS8 el QN ) S
SISEIRIEE BRI 3R 25 R SE{ESRS
T A A A I Ihamiim
dodova  cHuzy LHusy chu3y clepry  chepry  owzy  clepry  crusy

Puc. 29. Baaku uHCTOBOrO cTama Tpuo s NPOKATKH PeJbCOR

uB BEPTHKAJBHO PACNOJIOKEHHBIX ADYT HAL APYTOM Kauubpax pas-
HOIl BBICOTHl B BaJIKax TPHO HEUTPAJIbHAS JIHHHA KaXMOro M3 Kanub-
POB He COBNAajaeT C JHHHed NMPOKATKH. B cBA3W c 3THM nig paBHO-
MEpHOro pacmpefesieHusi BEpXHero AAaBJCHHS B OGOHX panax xasnué-
232;{ ;p: AJI DABHOMEDHOTO pacHpefesieHusl PasHUIB B Paboymx
X BQJIKOB HJIH OKDYKHEIX CKOpDOCTSX BalJ
KOB
JOJIXHa OLITH paBHA P  memina b
b= hy + ko
-

Ha puc. 29 moxasaHel umcToBEle BasKn cTaHa Tpro 760/750 mas
IPOKATKH PENBCOB C HCMOJMb3OBAHHEM XOJOCTHIX KaJUGPOB.

2. OCHOBbBI PACYETA

[Tocne mepBbIX NpPOMYCKOB, mnpu  KOTOPBIX yCTpaHaeTCs Jm'raa.
CTPYKTypa CJIMTKA, MOXHO CYMTATb, YTO NPOKATHIBAEMBIH  MeTaJLt
pAaKTHYeCKH ONHOPOACH U OGbeM 3aroTOBKH MpH nedOpMauud sis-
JIICTCs] HEM3MEHHBIM. Mex/ly XapakTepusyiouumyu npouece npokartku
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OCHOBHBIMH IlapaMeTpaMH CyHecTByOT CJAEAYyIOIiHe COOTHOIIEHUA:

a) o0603HAYeHUs:
h,, boy l,— COOTBETCTREHHO BbICOTA, IUMPHHA, NJMHA Mepejy IpOXo-

aMu, MM;
hy, by, l;— BBICOTA, MIMpHHA, IJIHHA [OC/TE NPOXOJA, MM,
Q,, Q, — miomwan, MONEpeyHOro CeueHHs 3aroTOBKH O W Tmocie

npoxona, Mm?;
Q,—Q, — a6comoTHOe OGXKaThe MO MJIOANH, MM
Xt
Qo
Q=0 190 = A — ornocuteabHoe o6xaTHe, %;

=@ -— BBITAXKA.

o]
ho— hy = Ah — abco/IoTHOe O0KaTHe MO BHICOTE, MM,
o=k 100 = A ,,— OTHOCHTEJIbHOE OGMKATHE MO BHICOTE, %

by = bo = Ab — yuiupeHue, MM;

%- =7 — ko3 duimenT o6xarusi (Menble 1);

O

i—l —p — Koapduument ymupenna (Gombie 1):
e}

b — ) — Ko3ounuent BoiTsKKH (Gosiblie 1):

ho =Z,, — OTHOLIeHHe BeicOT (Goustbire 1);

6) 3aBHCHMOCTH. 1
ho—h 00 = (1 — =) 100 = Ay, %

ho H
100
Zy=— ;
100— Ay
bilh & __1_1__=.{‘3)\=1
hoboly hy by b

IMpu kKanuGpPOBKax TaKuX NMpodused, KOTOpbie NPOKATBIBAIOTCS B
KajaubGpax, He OrpaHMYeHHbIX MO IIUpHHE, €O ¢BOGOAHBIM YIIHPEHUEM,
HCXOMHOH BeJHUMHOM CJAYKHT OTHOCHTEJbHOe O0XKaTHe IO BHICOTE.

B Tex cayuasix, KOrAa KaauOpbl MPensiTCTBYIOT YIIMPEHHIO HJIH
OrpaHHYUBAIOT €ro, TaK YTO IIMPHHA NMpPOKaTa MOC/e MPpOXOoAd UMeeT
OTpeRe/IeHHYI0 BEeJHUUHY. TO HCXONHOH BeJHUYHHON TIpU XaaubpoBKe
YaCTO CUMTAIOT K03(p(HIHMeHT BHTEXKKH A, [lromans monepeynoro ce-
yeHHs1 KaJHGPOB OT HAYaJbHOrO IPOXoAa A0 YHCTOBOTO IpoXona
o6osuauaroT kak Qo, Qi,.. @, rme 1, 2,.. n— HOMepa NpPOXOJOB.
BesyuuHy IUIOWAMAH MONEPEUHOro CeYeHUs Npoxara, cudrasg oT ‘h-
CTOBOTO MPOXOAA LO HCXOAHOTO, MOXKHO OGOSHAUMTL Uepes Fy, Fs..

F..,» The I, 2,.. x — HOMepa NPOXOLOB.
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Ilpn mpocTsix ceweHuax KanuGpoB, NMPHMEHSEMBIX IJsi IIPOKATKH
C/TUTKOB, 3arOTOBKH, CJsiG0B U T. I., KATHGPOBKY BenyT, HauHHAsS
C [IEPBOro Npoxoia KO KOHEYHOro CeYeHHs, B TO BPEMs Kak IpH GoJee
CMOXKHBIX (DACOHHBIX MPOQUJILX KATUOPOBKY BEXYT OT KOHEYHOIO

NpopUIs K HCXOLHOMY CEUeHHIO.

PaccMoTpuM COOTHOWIeHUs MeXKIy MapaMeTpaMu NpOKATKH JyIs

E‘OCJ'}G,ZIOBaTeJTbHOFO pana KaJIH6pOB. I/ICXOIU/IM U3 KOHeYHOI'o CeYeHHd
1. torga

F2:F1).1; F3=F2),2=FL . ),1 . )2;
F4=F3)»3=F1';‘1')2';3;
F.=F_ i, =F 1,

1 0% 3t ey

Ias mepBoro nmpoxona HmeeM:

Foop =F ) =F -2 )

2" "3 >x—-l)‘x;
lh=Fy:F;; dg=F3:Fs; J)y= x+1:Fy

Ecan BHTSXKa 1Js BCex KanubpoB NMOCTOSTHHA, T. e. '
)\1 = )\2 = )‘3 = ;‘\4 =...= )‘x—l == )~x = COI’]St,

TO B 3TOM CJIyyae UMeeM

Fo=F, -k Fy3=F,.)=Fi Fy=F; - h=F,.)3
F5=F4')\:Fl.)\4;
Fe=F_, - =F . ;='; F =F A=F
B nepsom mnpoxoze

Fl)\szx+l;

b=y FoiF, s

v = log Fo (g —log Fy

log A

Ecau cpennioo BBITAXKKY 3a npoxos 0603HAUHTS yepes },,, TO BbI-

5 .
TSI2KKa [MOCJIe ABYX npoxoixoa PaBHA A, NOCJE TPeX NMPOXONOB — ),
a TocJIe £ TIPOXOMIOB — B ra6.. | npuBenennl 3HAUEHUS BRITS-

K€K B 3aBUCHUMOCTHU OT HUCJAA ITpOXOAO0B /I Pa3/IMUHBIX OTHOCHTEJIL-

Hpix o6xkaruit [17]. TIpumeHenue sroit Tabmu
. UBl MOTYT HJJIIO -
BaTbh ABa npumepa. Y “TPHPO
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Tabauya 1

Beanunna Ko3dduLHEeHTa BHITAXKH NP PA3jiIMYHBIX YXCJAX MPOXOACB
¥ pasiM4HBIX OTHOCHTEJbHBIX 00XaTHX

QOtHocuTeNbHOE obxaTHe, %

Uscno
npoxo-

AOB K] 10 15 20 25 30 35 40
1 1,053 1,111} 1,177 1,250 1,333 1,429 1,538 1,667
2 1,108 1,235 1,384 1,563 1,777 2,041 2,367 2,779
3 1,167 1,372| 1,628 1,953 2,369 2,916 3,642 4,63
4 1,228 1,524| 1,915 2,441 3,160 4,165 5,610 7,72
5 1,293| 1,694} 2,254/ 3,052 4,215 5,95 8.625 12,87
6 1,361 1,882 2,65 3,815 5,620 8,50 13,27 21,4
7 1,4321 2,090| 3,12 4,77 7,49 12,15 20,40 35,7
8 1,508| 2,323| 3,67 5,96 9,98 17,35 31,0 59,5
9 1,587 2,581 4,32 7,45 13,32 24,8 48,3 99,2
10 1,670 2,868 5,08 9,31 17,75 35,4 74,2 166

It 1,758 3,188| 5,98 11,64 23,65 50,5 114 276

12 1,851} 3,540, 7,03 | 14,55 31,5 72,2 176 460

13 1,948 3,93 | 8,27 | 18,20 42,0 103 271 765

14 2,051 4,37 | 9,72 | 22,75 56,1 147 407 1280

15 2,159| 4,86 | 11,43 | 28,40 74,8 211 640 2120

16 2,273| 5,40 | 13,47 | 35,50 99,6 301 985 3530

17 2,392| 6,00 | 15,82 | 44,40 133 430 1515 5900

18 2,518| 6.66 | 18,62 | 55,50 177 615 2320 9800

19 2,651 7,40 | 21,9 69,30 236 880 3580

20 | 2.791| 8,23 (95,8 | 8,70 | 315 1260 5500
91 | 2938| 9.14 30,4 | 108,0 420 1790 8500
92 | 3092110,15 35,7 | 135,5 560 9560 —
93 | 3'955|11,29 |42.0 | 169,0 745 3650 —
24 | 3.497(12,53 |49.4 | 211,0 990 5210 —
95 | 3.607|13,92 |58.1 | 264,0 | 1325 7420 —

Prirtd

Mpumep 1. Baym 200 < 200 mu fRodKen OHTb NPOKATAH Ha 3aroTOBKY
50 X 50 ms. O6mas BuTAkKa cocTasaser 200X 200 : 50 X 50 = 16. M3 ta6a. 1
c/ieayeT, 4TO JIpH 00XKaTuH, PaBHOM 32 NMPOXOJ 25%, uepes 9 npoxofoB obmasa BH-
TsKga cocTapuT 13,32, a nocie 10 mpoxomos — 17,756 CireposaTenbHO, MPOKAaPKa
foJxHa 6bTh nposegeda B 10 mpoxonos. Cpellnee oGxkarne npH 3TOM 6yner He-
cKkoabko MeHee 25%. i

IMpumep 2. OTHOCHTeNbHOE 00X aTHe B UHCTOBOM KaJsiu6pe AONKHO COCTaB-
aatb 5%, B npenuncToBoM KaauGpe 10%, a B Apyrux Kanu6pax OKOJO 30%.
O6ulas BHTAXKKA COCTaBJseT M B 3TOM ciayuyae 16, BHTAXKKa B NpeluHCTOBOM
¥ uMCTOBOM Kanubpax cocrasiser 1,063 X 1,111 = 1,168. Jlna apyrux xKajan6pos
BHITSKKA GyneT pasxa 16:1,168 = 13,7. Ilpu cpennem o6xartuk 3a npoxon 30%
yepes 7 MPOXOA0B ofee oGxarHe cocTaBHT 12,15 u uepes 8 npoxonos — 17,35.
Ecau G6b B AaHHOM NpuMepe norpeGHast BHTAxxa 13,7 pocThraiach 3a 8 npoxo-
OB, TO CpelHAs BHITAXKKA 32 MpOXol Onja G MeHblie 30°. B aroM cnyyae B
ofuleli CHOMHOCTH Heo6xoauMo HMeTb 10 kKanuGpos -— BOCEMb YePHOBBIX, OLHH
NpefuucTOBON M ORMH YHCTOBOH.

CaenyeT CKasaTb, 4TO Ha NPAKTHKE DEAKO MOCTYyNAKT TaK, Kak
MOKa3aHO BhIIIe. B MpHBeACHHBIX BhIIe (GopMyJax He y4yTeHO, UTO
C U3MeHeHHeM TIOTIepeyHOro CEUeHHsi MeHAeTCst TaKxKe M TeMIepatypa

3 X Xoddp u T [Hans
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NPOKAThIBaeMOii 3aroToBKU. I10 BO3MOKHOCTH, ORHAKO, HaJO TaK NPO-
eKTHpOBaTh Ka/JIMOPOBKY, UTOGHl B MepBbIX IIPOXOAAX AOCTHUTAJHCH
oyeHb GOJIblIHe BBITAXKKH, MOCKOJBKY IPOKATHIBAEMEIH MeTass BHa-
yajie UMeeT BBICOKYIO TeMIepaTypy H 3HAYUTEJNbHYIO MJAaCTHYHOCTE.
K KoOHlly mpoxaTkd TeMmeparypa W IJIACTHYHOCTb MeTansla CHH-
JKAIOTCA, U BBITSIKKA JOJIKHA MOCTENeHHO YMeHbIIAThCs, uTO CIO-
CO6CTByeT YMEHBIICHHUIO H3HOCa BAJIKOB.

ITpokaTka mosiKHa OPOBOAUTbCS TaKUM 06pasoM, uTOOH Bee
KaJHOphl H3HALIUBAJIHUCH PABHOMEDHO, YTO IO3BOJIAET NMPOU3BOMAUTE WX
MepeTouKy OJHOBPEMEHHO M B OJMHAKOBOH CTeMeHH.

Ecin BHITAXKA  J0/MKHA MMOCJIe NMEPBOrO  IPOXOAA PABHOMEPHO
YBEJUUUBATBCS, TO MeXAY BEJHYHHOH BBITSIKKH B OTHEJbHEIX MPOXO-
Iax JNOMKHBI COOMIORATLCS Clelyloliue cooTHomenus. Ecau norme-
peuHoe ceyeHHe MPOKATa B YHCTOBOM Ka/nubpe cocraBisier Fj, a Bul-
TSDKKA B 9TOM 2Ke Kasuubpe A;, TO BHITSIKKA B OCTAJbHHX KanuGpax

paBHa
ha=M-+t2 dg=lgt2z=0M+22 ly=Ilgtz=1+ 3z

A=k ,+z=11+(x—1)g
Tae

— )\x— )‘1
x—1
COOTBeTCTBEHHO HMeeM:
Fo=F;ly;
Fy=Fylg=Fy Mg =F 0 O+ 2);
Fy=Falg =F M)ty ==F )y} +2) - 0+ 22);
Fo=F_ }h _=F M k. ) _,=Fr0 +20,+
+22) ... [+ x—2)2];

Foy=F o, =F)y. . .0 _ ) =
=FiNOu+2)004+22) . . g+ (x—2) 21 + (x — 1) 2],
rae F, . ,— HCXOIHOE CeueHHe 3aTOTOBKH.

YUucaoBoinnpumep. Umeem X = 1,1; 2z = 0,05. Toraa:

dg =4 40,05 = 1,15;
A3 =1y 40,05 =%, 4 2. 0,05 = 1,20;
. A =1244+0,056 =23 +43.0,05=1,25;
Ay = A1 + 0,05 =2y 4+ (x —1) 0,05 = 1,1 4 (x — 1) 0,05;
Fy=F i =F - LI
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F3=F2)2:F1'1,1'1,15;
Fy=Fglg=Fy- 1,1 . 1,15.19;
F, =Fi =F -} -1 b, =

x 17" 2" BT
=F, - L1 1,15, .. [1,1 + (x—1)0,05].

B Ta6a. 2 conocrasieH npoiece MPOKaTKU Kpyra anamerpom 16
B 10 NpOXOXOB NPy NOCTOSAHHO# BEITSKKE C NPOLECCOM MPOKATKH,
KOT/Ia BBITAXKKA BO3PACTAeT C KaXKIAbiM NPOX0oAoM. B o6oux ciyuasx
npHMeHeHa KaiuGpoBKa Kpaapar-oBaj. O6iuas BHITSXKKA COCTABJSET
B IlepBoM cayyae 3460 : 200 = 17,3, Bo BTopoMm cayuae 5520 : 200 —
=27,6. Takas Gonbliasi BHITSKKA MOXKeT OBITb ROCTHTHYTa Gea
Bpena /I KauecTBa MeTaJJa.

Tabaruya 2
Kanu6poBka kBagpar — oBan

C nocTostHHOHA BLITSIXKKOMN, HCXOAHOe ceueHue—| C BospacTalcwed BHITSKKOM, HCXOAHOE

KBappaT 60 MM, KOHEUHOEe CeyeHHEe — KPYT AHA-| CeYeHHE—KBAAPAT 75 MM, KOHEUIoe ceye-
MetpoM 16 ma, o6llan BhITAXKKA HUe—KPYT puametpoM 16 mm; obwan
3460:200=17,3 BEITAXKA 5550 ;200 = 27,6
Kaﬁ&- dopma ceueHue 3 Kaf:xd- dbopma ceyeHne A
Kaaubpa MM2 KaJaubépa MM2
pa pa

11 Ksagpar 3460 —_ 11 Ksagpar 5520 —
10 OsaJ 2420 1,43 10 Osaan 3450 1,60
9 Kseagpar 1860 1,30 9 Ksaapar 2380 | 1,45
8 OsBayg 1300 1,43 8 Opan 1530 | 1,55
7 Keagpar 1000 1,30 7 Ksagpar 1095 1,40
6 Osan 700 1,43 6 OBgaa 730 § 1,50
5 Ksagpar 540 1,30 5 Keagpar 540 | 1,35
4 Osaa 370 1,43 4 OsBaa 375 1,45
3 Ksagpar 288 1,30 3 Ksagpar 288 | 1,30
2 OgBaa 230 1,25 2 OBaa 230 1,25
1 Kpyr 200 1,15 1 Kpyr 200 | 1,15

3. TIPOLLECC NPOKATKH

Vsmenenne nomepeyHoro ceveHusi Mpu IPOKATKe MOXKET NPOHCXO-
ZHUTB:

a) 0e3 CYMIECTBEHHOIO H3MeHeHHUsT (OpPMH, T. €. C COXpaHeHHeM
(GOopMBI IIPOKATHIBAEMON 3arOTOBKH;

-6) C CyIIeCTBEHHbIM H3MeHeHHeM (DOPMBI CEUeHHS] 3aroTOBKH.

IlepBelil ciyuall mMeeT MecTO IpH NpPOKATKE CJUTKOB, OJyMOB,
C/15s160B, IJIOCKOH IIOJIOCH!, JIGHTBE U T. 1. BTopo#i ciyyalt uMeer Mecto
NpH NpOKaTKe YroJIKOB, TABPOBLIX H ABYTABPOBLIX 6aJiOK M T. IL
B npoueccax mpokatku pasjuyHBIX NpOQUJEdl HMEIOTCH CyIIeCTBEH-
3%
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Hele pasnuyus. [lpu nedopmalun B rIafKHX Balkax paGora npoKaTKy
3aKJII0YAETCs] B OCHOBHOM B YMeHbUICHHH BBHICOTHI 3arOTOBKH. [TOCKO/Mb-
Ky 3Ta pafora pacnpenejAeTcs PABHOMEPHO HA BCE CeUeHHe, TO ero
OTHe/bHBIE YYACTKH MOJYYaloT OJMHAKOBYIO eCTECTBEHHYIO BBITSKKY,
a CMelleHHe YacTHI[ MeTa/jla MPOMCXOIMT NMpPeHMYINEeCTBEHHO B MpPO-
JOJbHOM HampasleHHd. B  3ToM cjyyae He TONBKO BBITSKKA, HO L
YUIHpEHUE BCeX yacTelf CeueHHst ONWHAKOBEL. Pasmepnl mpoxarbiBae-
MOH 3arOTOBKM IOCJ/e KaXJI0ro NMPOXOJa MOXKHO JIerKO pPacCulTaTh
MaTeMaTHYeCKH U ONpe.e/HTh OMHTHEIM nyteM. [Ipu npoxarke dacos-
HHIX TpOoQuJed, MOMMMO yMEHbIUEHUS IIONePEeYHOro CeyeHHMsl, Mpo-
HCXONUT U3MeHeHHe MepBOHaya/bHOH MPAMOYTro/bHON (HOpMbI CeueHus

a

Puc. 30. IlpaBunbHas (@) W HenpaBuJbHas (0)
KOHCTPYKUMSI Pa3pesHhX Kajubpos

B GoJiee WIH MeHee CJOXKHBIH mpoduab. Takum o6pa3zoM, OpH Kajub-
POBKe BaJIKOB JUIS IWPOKATKH (PaCOHHBIX Mpodusell B TexX NPOXoAax,
B KOTOpBIX M3MeHsieTcsi gopma ceyeHus, paBHOMepHOe obxKaTHe 1A
BCceX yacTel IONepeMeHHOrO CeUeHHs He HMeeT MecTa.

Ecnu paccMarpuBath OTAEIBHO KaKAbIH y4acTOK CEGUeHHs!, TO
BCJISAICTBHE HEOAMHAKOBOTO BEPTHUKAJIBHOrO O0XKATHA HA STHUX y4acT-
KaX BO3HHMKAET paszjuyHasi BHITAxKA. ONBIT, 0QHAKO, NMOKA3BIBAET,
4TO BCe YacTH NPOGHIs HUMeT MNpPUMepHO OJHHAKOBOE VAJHHEHUE.
DTO NMPOUCXOLUT BCJEACTBHE TOr0, 4TO COCEAHHE YYACTKH HeHCTBYIOT
npyr Ha napyra. Bosee cunpHo 06kaThle u noToMy GoJslee MepeMelar-
IIHECST B TPOAOJNILHOM HAaNpaBJeHHd YYacTKH YBJEKAIOT MeHee
neopMUpOBAHHBIE YYacTKU 3a cOOOH, B pesysbraTe UYero NepBbie
VUYACTKH He MOJIYyYaloT MAKCHMAaJbHO BO3MOMKHOH BBITSKKH.

Pasznuunble BepTHUKaJNbHBE 0OXKAaTHS KOMIEHCHDPYIOTCH pPasjny-
HBIMH GOKOBBIMU CMEILEHHUSIMH MarepuaJta (pasinuHoe no BeJHUHHE
yIIHpeHue). TH IPOUECCH NJMACTHYECKOR HeopMauMH BO3MOXKHLI
Gaaromapsi cusiaM cuennenusi. KupxGepry [4] ynanoch ycTawHOBUTS,
yto GoJsiee 0OxKaThle YYACTKH CeueHHs YBJEKAIOT 3a COOOH MeHee Je-
(opmupyeMBle  YYACTKH IPH TOM YCJOBHH, UTO MePBLIE SABJSIOTCS
3HAUMTEJNBHOH UYacTbI0O BCeH Muomiafu MOIepeyHoro ceveHus. Kupx-
fepr yCTaHOBHJI TaK¥Ke, YTO TpH 3TOM IPOUCXOAUT OOPasOBAHUC
CKJIaIOK aHaJOTHYHO TOMY, KaK 3TO HMEeT MeCTO MpPH YAJUHeHHU
pesunoBoit et OJHAKO B TOM CJyyae, KOrja MeHee XeopMupye-
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Mble YYacTKM COCTaBJSAIOT OOJblIYI0 YacCTh CEUSHMs, OHH NPeMNsTCT-
BYIOT YAJMHEHKI0 Goslee OGKATBIX YacTei, U COOTBETCTBEHHO 3TOMY
onpefiefieHHasi YacTh MeTaJna nojsepraercs ywupesuo. Ha puc. 30
HarJISAHO TIPeICTaBJeHO Ha NPaKTHYECKOM MpuUMepe HNOCTPOEHHE Pa3-
pe3HOro Kasaubpa AJs NMPOKATKH IMPOQHUIBHOHN CTa/H, IpHYEM [OKa-
34HO NMPABHJIbHOE U HENpPABHJbHOE pellenue. B ciayyae HenmpaBuJIBHOTO
MoCTpOeHHsi Kanubpa NpokaTka OGoJiee BBICOKONO C/IMTKA He MOXKeT
MONpPaBUTDb TOJIOXKEHHUS, TAK KaK 3THM He YyCTPaHAeTCs CAMIIKOM 6OJb-
mias pasHHLUA B BeJUYHIle BePTHKalbHbIX 06kaThil. HenpasunbHbiit
Ka/116p JO/KeH OBITh KOPEHHBIM 00-
pa3oM HcrpasJeH, W, B YaCTHOCTH, = ———
HeOGX0AUMO YMEHBIUHTh YLIHpeHHe
cpenneit yacru 6ayma. HauGostee yc-
TIeIIHO 3TO JIOCTUTAeTcs MMOCPeJCTB-
OM NpHMeHeHUsi rpe6Hell KJIUHOBHI-
voro ceuennsi. Kupx6Gepr [4] pexo-
MeHJyeT yroJ 3TOro rpe6Hs Hesarh
paBHBIM 45° H yKasblBaeT, 4TO IMpH
TAKOM CeyeHHH obeclieynBaercs Ofl- |
TUMaJbHas pabGoTa Kaaubpa. :
(coBeHHO TOKa3aTejabHa B 3TOM S
CMBIC/Ie TIacTHyeckast AedopMalus
B peGpOBOM NPOXOAE NPH MPOKATKe
peabca (puc. 31). M3-za mason
YCTOHUUBOCTH 34aTOTOBKH YyMEHbIIE-
HHe BBICOTHI MPOGUIsi HE3HAUHTEJIBHO (OKOJIO 10%). Onnako, Tmo0-
CKOJIbKY JJIS KpAeB TOJIOLIBEl Pesibca HMeeT MeCTO 3HAUMTEIbHO G0Jb-
wee obxarue (npumepHo 30%), To MeTa sl STHX YUaCTKOB CEUEHHSA
BLIHYXX/EH NepeMellaThcsi B LHPHHY, TaK KaK, HECMOTPS HA HCILIThI-
BaeMoe UMHU GoJblIoe 00XKaTHe, 3T YYACTKH HE MOTYT BBITSHYTb B
MPOMOJNBHOM HAnpPAaBJEHHH yYaCTKM CeyeHusi GOJIbIICrO pasMepa, He-
NHITHIBAKONIMe MeHbIIee obKaTue. 3ac/ay:KUBaeT BHUMAHHA TOT (aKT,
YTO IocJIe TAKOro peGpoBOro Npomnycka AOCTHrdercst JOCTaTO4HO noJ-
Hoe (QOPMHpOBaHME MOJOUIBBLI pesbca. JTO OCOGEHHO BBHINOAHO AJS
CTAHOB C MaJbIM JHAMETPOM BaJIKOB, OCKOJbKY LOCTATOYHAA ILJIHHA
(JIaHIeB MOXKeT ObIThb NOJYyueHa B Pe3yJbTaTe PeOpPOBOro  Ipomycka
6e3 NMpUMeHeHHs] UCXOAHOH 3aroTOBKH GOJIbLIOH BLICOTDI.

BesteicTBUe HepaBHOMEPHOTO YMeHBIIEHHsT BBICOTHI Oosiee 06:ka-
Thle YACTH TONEPEYHOro CeUeHHs HAXOZSTCH MOJA BO3JedHCTBUEM 3HA-
qUTeJIbHBIX CXKHUMAIOUMX HANPSKEeHWH B TPOJOAbHOM HaNpPaBJeHHUH,
a MeHee oGxKaTble — NOJ, BO3JeHCTBHEM pPACTANHBAIOLIUX HaNpsoxe-
HUH, Y4TO CJenyeT yuecTb Npu KaaunbOposke. [Ipu nempaBuibHOH Ka-
JAUGPOBKE 3TH HANpPsKeHHA OCTZI0TCA B MeTajiie INOc/e MNPOKAaTKH.
CnoKHbIe COOTHOLIeHUs] HedopMalUd M HalpsKEHHOTO COCTOSTHUSA
ele Goslee OCJNOXKHAIOTCS TPHU PA3JUUHON BesauunHe pabouero («ka-
Talollero») AHaMeTpPa BAaJKOB.

Puc. 31. PeGposoii npoxox npu
npoKaTKe peJsibcoB
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CriefyeT, omHaKO, yxasaTb, 4YTO IpH INPOKATKE TaKHX IIPOCTBIX
CedyeHHH, KaK Nosoca, JIeHTa UM JIMCT, BO3HHKAIOT COGCTBEHHBIE HA-
NMpSKEHUST HA KPOMKAX, TaK KaK CONPOTHBJICHHE AeOPMalHH B IO-
MEpEeyHOM HaNpaBJeHHH MeHbllle, YeM B' HANPABJEHHH TPOKaTKH [18].

Ecnu npoduas mpu mpoxartke yXe B 3HAUUTEJbHOH CTeleHH
06pa3oBaH M Temmeparypa MeTa/Ja MOHU3UAACH, TO IpU HeONHHA-
KOBOM BEPTHKAJILHOM 06:KaTuH 60Jce 0GXKaThle yUACTKU MPODUIs He
MOTYT yBJIeub 3a COGOH MeHee KedOPMHPOBAHHbIE, B Pe3yJLTaTe Yero
nocJjeHue 3a4ep’KUBAKOTCA M HA TPOKATe BO3HUKAET BOJHHCTOCTD.
Tak o6croutr neno mpu npoxarke ABYTaBPOBBIX GaloOK H TOMY 110706-
HBIX TMPO(HUIIEl, KOTAA B MOCAEAHHX Kaaubpax mleiika nosiyqaer 1o
CPABHEHHIO C MOJIKAMH MOBHILIEHHOe o6xkaTHe. [TosToMy wueseco06-
pasHO nJA mpoduseit ¢ OueHb TOHKON MIefiKOH B ABYX mOCJenHHX
Ka/anbpax umiy mo Kpafiseil Mepe B caMOM NOCJHENHEM Kannbpe obec-
lequBaTh MHHUMaJbHEle OGkaTus weitku. TeM caMblM npenoTspa-
I[2eTCsl BO3HUKHOBEHHE CJHIUKOM GOJIBIIMX HANpPsDKEHHH B Iuefike
nocJie OXJaxASHHS MeTasla. B psje cayyaes B mpokaThiBaeMom
Merajsie BO3HHKAET OGOJbIUAs PA3HOCTb HANpPAMKEHH{l, uTO CJe-
AYET OTHECTH B 3HAUUTENBHOH Mepe 3a CUeT HeNpaBHJIBHONH Ka-
JUGPOBKHU.

OcnosHoe IIpaBuJIo KaJIH6pOBKPI TJIACUT, YTO YeM Mpolle MeTox me-

hOpMHUPOBaHUS CeueHHsi, TEM MeHbLiee ycuIue Tpefyerca ais nedop-
MalyH. :

Y3 mpuBesieHHEIX BhIIIe MOSICHEHU CJACAYET, UTO CYLIECTBYIOT Ka-
MTUGPOBKU ABYX PA3JIHYHEIX BUAOB: MPH Ka/IM6pOBKe NepBOro BHIA BCe
CEYeHUsT MPOKATHLIBAEMOH 3ar0TOBKH HCIEBITHIBAIOT OJHHAKOBOE BEDTH-
KaJIbHOe 06XKaTHe; MpHU KaTuGPOBKE BTOPOTO BHAA — OTHE/bHBE Ua-
CTH CeqeHHs II0JY4aIOT PasJHYHble 06KAaTHs 110 Bbicote. Kanu6posky
ICPBOTO BHJA HASHBAIOT PAaBHOMEPHOH, BTOPOTO BHAA — HEPABHO-
MepHOH.

19 npaBUIIBHOrO BRHIMOMHEHHS HEePABHOMEPHOH KaNUGPOBKY He-
06X0AMMO 3HAaTh, KaK BJHUSIOT APYT Ha Apyra cocefHue, PasJuyHo 06-
KHMaeMEIe JaCTHLB MPOKATHIBAEMOrO MeTasia. Hekoropele mpokar-
YMKH CUMTAIOT, YTO KAJUOPOBKA — 3TO HCKYCCTBO Ges BPEAHBIX TMO-
C/IeCTBUI IPUMEHATh HEOXMHAKOBOR O6KATHE MJist pas/IMYHEIX YacTel
CeUeHHs].

Ilpu HepaBHOMEpPHON KaJUGPOBKe HeH3GeKHEle HEOJHHAKOBHEE 00-
XKATUS OCYIIECTB/ISIIOTCS B NEPBBIX NPOXOAAX, IPHYEM CTaparoTcs
CAEIaTh TAK, YTO TOCJE OJHOTO UJIM caMoe GoJblllee ABYX HPOXOLOB
HACTHUE METa/Ia PACHPENeNIOTCs 110 CeYeHHIO IPUMEPHO COOTBETCT-
BeHHO npogumo. [lpu nocnenywoumx npoxonax CTPEMATCS  HOJYYUTD
OKGHYATeJbHBIH NPOGUIb MoCTeNeHHbIM nedhopmMupoBaHHeM ¢ oguHa-
KOBBIM O6KaTHeM BCeX vacrell ceuyenusi. Takas cxema IedopMaun
OCHOBaHA Ha CJIeAYIOILEM.

1. Hampsixennst B MeTasute, BeI3BaHHBIe HEePAaBHOMEPHBIM O6KaTH-
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eM, Jlerue BbIPaBHABAIOTCS (PH BBICOKHX TeMNIepaTypax H KOMNAaKTHOU
¢opMme ceueHust. ITO BHIpaBHUBAHHUE HATIPSIKEHHH U HCTeUeHHe YacTHU
8 IJIOCKOCTH MNPOKATKH TPOHCOXAMT Jyullle BCEro B MepBHIX MpO-
X0JaXx.

2. B mocjefHHX nPOXOAAX YaCTH NPOQHIIS NODKHB HCIBITBIBATDH
[10 BO3MOJKHOCTH OIMHAKOBOe 0G3KaTHe, YTOOb! He ORNIO OMUCAHHBIX
BHILIE TePEMELUEHU YacTHI MeTasia mnpu oGecnedeHuH, OJXHAKO,
CTJIOIIHOTO 3aIOJHEHHS YHCTOBBIX KaJHOpPOB.

BenuurHa cMelieHHs MarepHaJ/ia B MONepeyHOM HampaBJeHuH, T. €.
CTeneHb YIIMpeHHsi NPH KanuGpPOBKe BasKoB, HMeeT GOsblloe 3Haue-
nue. I103TOMY sIBJIeHHe YIUMPEHHd SIBUMOCH NPEAMETOM MHOTOUHCJ/IEH-
upix uccaenosanui [10]. 3nech _IPUBOAATCA JIMILb H?H6onee HOBEIE®
pesyabTathl 3THX HccaenoBanuil. Coo6pasHO ¢ ITUME HCC/IENOBAHAA-

1oTHOrO o6xkarus A h.
MM BeJIMUHHA ymupeHust A b 3aBucut ot a6con ,

h
paaxyca BaJka 7, OTHOCHUTEJIBHOTO 06KaTHUS h_o , OTHOWEHUA o

bo
HAYaJbHOH LIHPUHBI MPOKATa bg, OTHOIUEHUA -—, OTHOLIEHHS WIMDH

ho
HEI K JJIMHE AyTd 3axsaTta Uy (rme ;= V ian ).

KpoMe TOro, Ha BeJIMUMHY YIIMPEHUS BJIUAET TeMIepaTypa npoka-
THIBAEMOJ 3aTrOTOBKH H BAJIKOB, XMMHUUYECKHH COCTaB MeTasna BasiKoB
W 3arOTOBKH, COCTOsiIHME IOBEDPXHOCTH NPOKATHIBAEMOH 3arOTOBKH H
BAJIKOB, CKOPOCTb BpallleHHs BAJIKOB (CKOPOCTH zedopManuu) H Ko

35 GUIUEHT BHEIUHETO TPEHHS B.
(M)Hpn ropsiyefl MPOKATKE AJS BEIYMCIACHHS YIUHPEHHS MPUTOAHM

dopmysant Tadens u Cennauexa [20], a Takxke 3utens [19]
dopmyaa Tadens u Cepnraueka HMeeT BHJ:
Apo bV bor Ak
3 (bg + ho A1)

dopmysa 3ubes A
Ab=Cl, ‘;h =cV rah

0 o

Ilns obJervennsi NMOJb30BaHHS STHMH QOpMyJIaMH paspaboralb

HOMorpaMmul [22]. ]

C,pSKeleH;LL [23] nmpensoxua GopMyay IJs onpenenem&';{ yumpz_
HUsI, KOTOpAst yUHTbIBaeT KOI((UIHEHT TPEHHS # H TEMNIEpaTypy M
taqaa . dta GHopMyJa UMEET TAKOH BUIL:

LQ (0 —b7) = 4m Vr & h—2m(hy—hy)V r A,

rae

l,6p.~Vr-Ah—1,2~Ah’
hy + M



40 OCHOBBI TEOPUH NPOKATKH M KAJIMEPOBKYW BAJIKOB

p == 1,06—0,0005 ¢ (msst cTaJbHBIX BaJKOB);
p=0,8{1,05—0,0005 ) (a5 BaNKOB U3 OTOEJEHHOTO UyryHa).

A. Moruasinckuit [23] paspa6oras cueTHyio JHHeHKY, ¢ NOMOILBIO
KOTOpOH JIerko onpefesisieTcst IHPHHA MeTalla mocje Npoxoga no
dopmysne DKenayHAa, Gjgaromaps ueMy 3Ta GOpMyJia CTAHOBUTCS JO-
CTYNHO# IJIst IPAaKTHUYECKOro npuMeHenus. A. Jlenan {24] nposea 3xc-
MepUMEHTHI, COIJIaCHO KOTOphIM (dopMmyJia IKelyHAa MJaA pacyera
YINUpeHHUs: JaeT HaWJyullHe pe3y/braThl. ONHAKO BJAMSHUE CKOPOCTH
JedopMalnuu Ha ymupeHHe popMmysoi JKeayHaa He YUTEHO.

3HaHHe BeJIMYHHBl YUIMPEHUS BAXKHO HE TOJLKO B CJaydae CBOGOA-
HOTO, HO TAaKxKe U NPH 3aTPYAHEHHOM yIuupeHud. Besmuuuna nocnen-
Hero onpejle/sieT B 3HAUHTEJBHOR CTeNEeHH U3HOC KaJMUOpOB IO IIMPH-
He W, TeM CaMblM, CPOK CJYKObI BaJKOB. 3aTPyLHEHHOE VIIMPEHHe
A2eT BO3MOXKHOCTb JOCTHTHYTh TOUHBIX PAa3MepoB MO IHDPUHE; KpoMme
TOTO, OHO HYXKHO JJIs1 YBENHUEHUS BHITTXKKM M, HAKOHELl, AJ1s yJyuliie-
HHSl KAQYecTBa MeTaJslia BCJIECACTBHE €ro BCECTOPOHHETO 06KaTHHA. DTO
0COGEHHO BaXKHO NPU TAKOM COCTOSIHMM MeTaJljla, KOTLA OH O0COGeHHO
YyBCTBHTEJIEH K PACTArMBAIOLIMM HANPSKEHHAM, KaK, HanpuMep, NpH
NPOKaTKe CJIUTKOB C NepPBOHAUAJIbHON JUTOH cTpykrypoh. Ilo 3tolt
NpUYHHE NpH KaJnopoBke OOKUMHHX BaJKOB OTHOCHTEJBHOE BEDTH-
KaJbHOe 00XKAaTHe JOJKHO OBITh CHadasja CPABHHTENLHO HeGOJBIUUM,
3aTem oGKaTHe RONKHO YBeJIHYHBATLCS, YTOOH HA I'DAHSX CJAHTKA He
BO3HHKAJM TPELIUHB, [/ Yero NPUMEHsIOT OrpaHUYeHHOe YlIupelne
M yacThle KaHTOBKH. Biaronaps stomMy merass paBHOMepHO 0O6:KuU-
Maercs N0 BCeM HamnpasJ/ieHusM U ynjoTHsercs. C ymvpeHueM cBs3a-
Ha HeGsaronpusTHas gedopMands MeTasala; OHa HapyllaeT Henpe-
PEIBHOE TeueHHe MaTepHaJsa B NPOAOJILHOM HAMpPAaBJICHHU, BCJAEACTBHE
yero Ha IpaHsX NPOKATHIBACMOIl 3arOTOBKH BO3HUKAIOT PacTATHBAI0-
mie Hamnpsikenus. [lo Mepe yBeqHYeHHs BePTHKAJIBbHOTO OGMATHA H
COMPOTUBJIEHUA TPEHHIO 3TH HANDPSKEHUsT MOTYT HACTOJbKO BO3PAaCTH,
YTO MOSIBSTCH TPeLUHbL. [IpuMepoM 3TOMy MOXKET CJYXKUTb TOT (haKT,
YTO MPH XOJIOAHOH NPOKATKE JIGHTOUHOH CTaJM, KOTLA TPUMEHSOT
CULIKOM CHJbHOE 00xaTue 0e3 NPOMEKYTOYHOTO OTIKHTAa, BCerja
BO3HUKAIOT TPelMHBL. TO Ke NPOMCXOAMT TpH HPOKATKE JHCTOB WU
toseru. Takue Ke TpeLMHE! NOSBASIOTCH IPU NPOKATKE TMOJOCOBOMH
CTaJIH, Koraa umMeeT MecTO CBOGOAHOe yuIMpeHHe. B 3axpbiToM Kajn6-
pe C OrpaHHYEHHbIM YLUMPEHHeM WM 6e3 ywHpeHus AedopManus Me-
TaJJIa U CMellleHHe ero 4acTHl, T. e. TeUeHUe MarepuaJsa sBAsercs 60-
Jiee pasHoMepHBIM. B pa6ote I'. Kpamep [25] «[ToBepxHOCTHBIE nedek-
THl MPOKATa» U B CTaTbe 3TOro e aBTopa «O BJUSHMHM THIA KaJub6-
POBKM Ha BO3HUKHOBEHHE TPellUH Ha mpokares [26], a Takxke B cTaThe
A. TTomna u B. Jhoara [27]. «O6 o6pa3oBanuu TpeuuH NpH NpoKaTKe
CTaJu CO CBOGONHBLIM YIIHPEHHEM» eAUHOMIACHO YTBEPMKIAETCH, UTO
NPHYHHON BO3HUKHOBEHHUSI TPELIMH B YYacTKax CBOGOMHOIO YUIHPEHHS
SIBJISIIOTCSl HAOPSKeHHs!, BbI3BAHHble TeueHHeM Marepuana B rmonepey-
HOM HamnpaBJIeHHH.
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. Tlpu medopmanuu KBaJPATHO 3aroTOBKH B BajiKax C OBAaJIbHBIMA
KasgnbpamMu OTMeyaercs 'He6naronpumuﬂoe BJIUSIHHE CBOOGOMHOIO YIHH-
peHust HA BO3HHKHOBEHHE HanpsiKeHHH Ha KPOMKax Mpokara.

B03MOXKHOCTh YMEHBIUEHHST OTaCHOCTH o6pa30BaHUs TPELUH Ha
rpaHsiX 3aroTOBKH C MOMOLLBIO YacTOro ¥ 3HAYHUTENBHOTO N0 BeJHUHMHE
063KaTUsa KPOMOK HMeeT BeCbMa GoJbIIOe TPAaKTHYeCKOe 3HaueHHe.
D70 MOKeT GbITh JOCTHTHYTO MyTEM 063KaTUs 10 BHICOTE MOC/Je KaH-
TOBAHUS MY yMeHbIIeHHeM AOMyCTHMOro yIIMPEHHsT TPOTUB BEJUUH-

HEL cBOGOMHOTO yiiupenusi. B ciyuae, Xoria KaHTOBKA noyemy-auboe

N H3HaC

Puc. 32. H3Hoc xann6poB U yrod YKJIOHA:
a — HenpasHabHO, 0 — NPaBUIbHO

HeBO3MOXKHA, CJAeAyeT NPUMEHSTh KaJu6pbl ¢ GOKOBBIMH TpaHsMH,
HUUMBAIOLIUMU YHIHDEHHE.
OFp%pTeJIb n%nmeg [28% 0Ka3aJH, 4To ¥ CJIMTKOB C fICHO BBIpaXKEH-
HOH 30HO#l TPAHCKPUCTAMIU3ALMHE B yYacTKax CcBOGOAHOrO YHJHDEH'I/I?
JIETKO oGpaayerca HapylieHue CIJIOIIIHOCTH MeTadljaa. Cranu ¢ ﬂJIOkgg
H,e@opMprEMOCTMO cJenyer, €cC/n BO3MOXKHG, B JUTOM COCT;gHaX
(t. e. mpu NepBHIX IpOX0jax) MPOKATLIBATH B 3AKPBITHIX Kamuop X
NnpH [MOJIHOM 3aIOJHEHHU HX METaJIJIOM. HpI/l MpOKaTKe HITle’ICOK
TaKzxKe Tpeﬁye’I‘CH 3HAUYUTEJIBHOE ovrpaln’uqeﬂue YLUI/Ipe‘HHH, TaKp Ka ¢
uHaue MOJyuyaercs IpoKar ¢ TPemMHAMH Ha Kpasix TOJIOCHL. asy
MeeTcs, CHIeNyeT NpUHEMATh BO BHMMAaHUe BBI3BAHHBIH STUM 31-‘1,8‘11/1-
TesIbHBIE M3HOC BaJKOB. IIpH mepexoje Ha Apyrude MapKu crajell He-
06XORUMO TIePECMOTPETH KaJHOPOBKH, TaK KakK B I'IpOTI/IBHONé cayyae
yBEJ]HqI/IBaeTCH U3HOC 'BaJIKOB. Bricokass 9KOHOMHYHOCTD Ea OTHI CO-
BPEMEHHOTO MPOKATHOro 1exa TpeuﬁyeT He TOJILKO OOJBLION IMPON3BO-
JUTEJBHOCTH, HO H MAaKCAMaJbHON 3¢)(1)6KTI/IBH‘OCTI/I" HCIOJb30BAHHUSA
BaJKOB. YcenosueM it 3TOTO sBJIsieTCcs TNpaBuJIBHBIN BbI60p 'B’eJIIfI‘{PI-
Hbl OFPAHHYEHHOTO YIUIHDEHHS, xoro-pﬁ;gézgmao 6LITh HACTOJBLKO Ma-
TOGH He YBEJHUYHUTb H3HOC Ka .
ﬂb}%ﬁ‘;q%zne STg,I‘O NOJIOKEeHUst BHIAHO U3 PUC. 32. Korpa kanubp us-
HOIUEeH, TO I/ OJIyuYeHUst HepBOHaanIbHOPl LI PUHBI KaJIH6pa B.
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Me»aC’l‘: B, Cﬂeﬂyj’l‘ CHATh Ha BaJIbLETOKapPHOM CcTaHe GOJIbUIy}O I1J10-
:,Jéﬂll B MeCTe A, 4YTO yXYAUIaeT UCIIOJb30BaHHE BaJKOB. s ycrpa-
Hsl TAKOTrO TIOJIOXKEHUS HeO6XO,ZIPIMO, 4YTOOB! BEJHUYMHA H3HOCa B

MecTe B OTHOCHJIach K BesIMYMHE U3HOCA B MecTe A. kak 2~ —sin o
el

- . Yy
Hﬁiaaxaaigon BbIyCKa Ka/aubpa (puc. 32, 6). s YMeHbIUeHHs U3-
POB IO IIMPHHE W JOCTHKEHUSI IIPABHJABHOIO COOTHOLIEHHS

C M3HOCOM KaJubpa 10 HIHpUHE '
H BBICOTE OT'DaHUYyeHH
MecTe B IOJIMHO COCTAB/IATD: ) o¢ yilipeire ®

X < yysina.

gélem: TIPHHATO, YTO U3HOC BAJKOB COU3MEPHUM C o6XKAaTHeM, YTO B
pEB:(():‘z;]«ann()Jm}ernu CUOTBETCTBYET AeHCTBUTENbHOCTH ,
CJIH, HalpuUMep, YroJ BhINycKa coc ° '
TapJseT 5°, To orpa
YLUIMpeHue A0JKHO ObiTh He Gosee 0,1 y. ’ palietioe

Puc. 33. Komponubuoe HCIBITaAHHE KaluGpPOBKH AJA
TPOKAaTKH yTJIOBOH CTaju no ¢opMyie yuIHpeHHS

Sxenyuna
Tabruya & puc. 33
« ObxaTtne Akl
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bxﬁBnaTOH CBA3M MOXKHO COCJathest Ha paborl A. Jledana [24], koro-
IBI ﬂegcne}:{o%an 'Ka,nuéposxz yrojika 80 X 80 X 10 mn, COB,H’aHHyIO
- Henuem. ITo naunbiv [eftna, sta Kaau6poBra, nokasaunnas Ha
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puc. 33, ofecreunBaeT MUHUMAJbHBI W3HOC BAJKOB. PeayabTaThl
KOHTPOJIBHBIX MCCJIe/IoBaHuH (HOpMyJibl DKeJqyHaa JJsi pacyera yillk-
peHusi, IpoBelieHHbX JIeHuieM ¢ TIOMOIILbIO- JHHEeHKH] MoruJisiHCKOr o,
fpuBeaeHbl Ha puc. 33 U B oTHocsIelHcs K HeMy Tabauue. B nocaen-
Heft rpade 370l TabHIbl AaHbl BEJUYMHBl OTPRHUYEHHOTO YIIpPEHUs
b, — ;. CorviacHo 5Toit Ta6uule, B TPETbeM U NSTOM KaiuGpax orpa-
HUYEHHOE VIIMpPeHHe OTPHLATEJBHO, T. €. B 9THX KaluGpax BO3HHKAET
cBoGoAHOe yuMpeHue. Bo BTopoM KaauGpe orpaHHveHHOE YIIHpeHue
cocTaBasier 1,6 mm, a ero ZOMyCcTHMas BEJHYYHA DaBHA .

sin5° - 19,60 = 0,09 - 19,50 = 1,76 mm.

B yerBeproM Ka/nubpe GOKOBbIE TpaHM MMEIOT yrosa BHITYCKA a,
pasHulil 45°, o6xkaTue CoCTaBIsgeT 9,4 mm, sin 45°=0,7, u Takum obpa-
30M JOMyCTHMOE OrpaHHueHHoe ymupenne pasho 0,7 X 9,4 = 6,6 mm.
[lostyyatomeecs: B AeHCTBUTEIbHOCTH OFPAHUYEHHOE YUIHpEHHEe COCTaB-
asietT 3,3 MM, T. e. IONOBUHY HOMYCTHMON BeJHYHHbL. [pennoxenHas
Heltuem kanu6GpoBKa AaeT OTHOCUTEJBHO HeGOJIBIIOH M3HOC BaJKOB
[o IUMpHHE KaJuOpoB.

B pyrom uccieoBaHuu JIEHAN CpaBHUBACT 3HAUEHUS yLIMPEHH,
noJyyeHHble o GopMysae DKeAYHAR, C TeMH, KOTOPEIE BOSHUKAIOT TIpH
MaJlonprMeHsieMo#l KaauGpoBKe YIVIOBOTO KeJlesa. PesyabTaThl BHI-
UUCJICHH TTO3BOVIMJM YCTAHOBUTH, YTO IPHUYMHOH OGOJBLIOrO HM3HOCA
BaJIKOR SIBJSIETCS BECHMa BBICOKOE ‘OrpaHHyeHHoe yIIMpeHue H NosiB-
JleHHe 3ayceHIa.

TTono6Hble e HCCe0BaHUs IPOBOMHJNCDH JleHlnem Ha KaJau6-
POBKax JUisl JABYTaBPOBHIX GaNOK M LIBEJJIEPOB [24]. B aToM Xe Ha-
TIpaBJIeHAU TPOBOJAUT HCCIICLOBAHHS 3. Bysarosckui {29].

M3HoC BAJKOB M BHI3BAHHOE STUM W3HOCOM 3aloJHeHHe KaJaHGpos
1es1ecoo6pa3Ho U3y4aTb MPU Pas/IMIHBIX kaau6poBkax. OcobenHo He-
0BXOAMMO TaKOe H3yuenue [Jsl TaKuX Npoduiell, KOTOpble He MOTyT
6bITh OXBAUEHBl NPAMOYTONBHBIME KaauGpaMH, T. €. KOTAa yHIMpEeHHe
HeJb3sl ONpeNeNuTh PACueTHbIM nyTeM. B Takux caydasx I BBIAC-
HeHusl TPUYHHBL Ae(PEKTOB MPOKATa MOMKET GBITh [I0JIE3HO HCCJIENOoBa-
HHe M3HOoCa KaJuGpoB y GLIBUIHX B SKCILIyaTdlHWH BaJ/KOB. B naubo-
Jlee CHJIbHO M3HOIICHHBIX KaJjubpax C/AeAyeT yMeHbIWTb HarpysKy my-
ceM 6oJiee ONTHMAJBHOrO pacnpese/eHus 06KaTHiL.
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NPOKATKA NJIOCKHX U KBAJAPATHBIX CJIHUTKOB
H KAJTHBPOBKA OB)XHMHbBIX BAJIKOB

O6uHe nOHATUSN

C/TUTKY NOVIY4aloTCsl [IPH OTMIMBKE MeTajia B W3JNOKHUUB. OHW
HUMEIOT KBaJPATHOE, IIPSIMOYTOJbHOE, KPYIJioe WJIH OBajbHOe nc;nepeq-
HOE CeyeHne; 3HAUMTRJBHO Pexke NPUMENSIOT U3JIOKHHUE ¢ APYrHMU
¢opmamu TonepeyHoro cewenust. Ecau npu npsMOyroJbHOM ceueHuwu
H3JIOXKHUIBI OZIHA CTOPOHA BJBOE WJK OoJjiee NJUHHEE APYrof, TO Ta-
KHe CJIMTKY Ha3biBAIOT IJIOCKHMH CJAMTKAMH, WX OpamMaMH ’

Baymamyu HasbiBaloT MpoOKaTHEIE, 0GLIYHO KBaApaTHBIE .npoqmm
nojJexasiue l}aJIbHef/'IU_Ief/’I 06pa6oTKe Ha CTaHaX JJsi HOJI,yTJEHI/Iﬂ ro-
TOBBIX u3jesuid. OHu UMEIOT GOMbINeH YaCTbIO NPAMOYTOJbHEIE Ceue-
HUSI ¥ 3aKPYyTJIeHHbIe yIJbl ceqeHueM He menee 130 X 130 mum. Cas6wl
OTIMYAIOTCST OT GJyMOB TeM, 4TO HX IIMPHHA 110 KpaitHeil Me[;e B 11/

OcHoBbi NPOKATKH CJHTKOR

Ilpokatka cuTKOB TpeGyer orpeseneHHBIX NPaBHJ 110 nedopma-
uuy Merasia. IIpu mepebix NMpoXofax cHauasta YCTPAHSETCSl KOHYC-
HOCTb CJIUTKA, 3aTeM TPOUCXOAUT YIJOTHEHHE MeTaslia Npu o6KaTHL
32 CueT CBAPKHM Ta3oBBIX My3bIPell W YHHUTOXKEHUS yCaJOuHOH pakKo-
BUHBL. OJHOBPEMEHHO pa3pyliaeTcs JIHTAs CTPYKTYpa, KoTopas o6yc-
JIOBJIMBAET HH3KHE MEXAHHUECKHE KauecTBa METauia, -onpene,mxeM{Ie
Ha/lHYUeM KPYMHBIX U PA3/IUYHO HAMPAaBJIEHHBIX K;;ncramos B TO-
BEPXHOCTHBIX 30HaX. ITpu NMepBBIX MPOXOAax OTHOCHTENbHOE O6KATHE
AOMXKHO OBbITh MaJIbIM U COCTaBaATb He Gosee 10—13%, sarem oHo
JOJIKHO BO3pacTaTh, a B MOCJCAHUX ABYX MPOXOAax CHOBa yMeHb—'
watbest. Bmecto paspyiuennoll JUTOR CTPYKTYpHl ciuTKa B Gaymax
o6pasyercs MeNKO3ePHHCTas TOMOrEHHAs CTPYKTypa, uTo OBecreun
BaeT IOBbILIEHHE MEXaHUYCCKHX CBOHCTB. ’ )

Mamenbuenne 3epHa He BbI3biBaeT GOMBIIONO yBeHUECHHS npenena
TNPOYHOCTH, HO Mpeies TeKYYeCTH U, IIaBHLIM o6pa3oM, TJ1aCTHYHOCTD
MeTaJly1a, 3HAUHTEJbHO yJayulaioTcesi. B cepegune nepﬁolla NIPOKaTKU
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06KaTHe MOXKeT GBITb HACTOJIbKO 3HAYMTEJNbHBIM, HACKOJBKO 3TO 10~
nycKaercs yrJoM 3aXBaTa U SHEPTOCWIOBBIMM BO3MOKMNOCTAMH CTa-
Ha. OmHaKo cjefyer uzberaTb CJHUIIKOM GOJIBIIOTO fokosoro obxa-
THS BC/IEJCTBHE OTPaHUUeHHsl YIUMpeHHs. B ABYX NMOCJEAHHX NpOXO-
jax ofXKaTHe LOJXKHO ObiThb CHOBA YMEHBIIEHO 1S NOJyuenus npa-
BHJIBHOrO TIPSIMOYTOJIBHOTO CEUEHHsl B Mpejesiax yCTAHOBJICHHLIX J0O-
nyckoB. EC/iM CAWTKH, HMEIOUe BCEra rasopbie Myshbiph U ycauod-
Hble PaKOBHHBI, NMOJBEPraioT BHauaje CJAHIIKOM cusbHOR  Aedopma-
IuH, TO B 3THX MecTax o6pa3yioTcst TPEUHHbI X BOSHUKAIOT PASHBIE
OBEPXHOCTHBIE JE(PEKThI, YTO B nansHefimem BieyeT 3a co6oil Govib-
[IMe 3aTpaThi Ha 3ayucTKy. [lpokatka CJAHTKOB, HECMOTPA Ha Kaxy-
Lly!ocs MPOCTOTY 3TOrO mpouecca, TpeGyeT GOJIbIIOTO BHUMAHHS, TaK
Kak OT Hee B 3HAUMTEJbHON Mepe 3aBHCHT KOHEUHhIM pe3yJibTar pa-
6OTbl BCEro NMPOKaTHOrO 1exa.

Uro6br n36exkaTh 06pa3oBannsi GOKOBBIX M YIJOBBIX TPEIIUH, CJAUT-
Ki JOJIKHB! OBITb TIOJABEPrHYTHl PaBHOMEPHOMY HArpeBy H TpOKaTKE
[pH MaKCHMaJbHO BO3MOXKHOH TeMneparype. Oco6o 6epexHOro obpa-
HeHus TPeGYIOT CTaJld, KOTOphie TIO CBOEH NMpUpoje MOABEpKEHbl BO3-
HHUKHOBEHUIO TPELIMH, KaK, HanpuMep, CTalyu C HU3KHM COJAEpKAHUEM
Maprahia, ¢ pe3ko BbIPakKeHHO TpaHCKpUCTaIH3aluel u ¢ Jaurefi-
HbIMH JedexTamu. Jlas nperynpexieHust TpeluH Heo6X0qUMO, Kpo-
Me paBHOMEPHOTO Harpesa H BO3MOMKHO GoJiee BBHICOKOH TeMTIEPATYPH
IPOKATKH, 4acTO [0ABEprarh nedopmaund 6GoKoBble ITOBEPXHOCTH,
T. . IPOBOJUTL YaCTyI0 KAHTOBKY CJIMTKOB. B sToM OTHOIIeHHH Ha
HEKOTOPHIX 3aB0jJax PafoTaioT HEMPaBH/ABHO, BLIIOJNHAT MHOrO npo-
XONOB MeXJy KaHTOBKaMHU.

Ha HeMeIXKHX 3aBOAAX BBIFOJHBIM CUUTAETCS Takoil cnoco6 pabo-
THI: JIBa TPOXOJa C 006XKATHEM N0 BBICOTE, KAHTGBKA U peGpoBoit 11po-
XOJl, 3aTeM CHOBa IBa NPOXOja ¢ 00KaTHeM IO BHICOTE, KAHTOBKA,
peGpoBoii MpOXOX u T. A. Wuoraa mocse TepBbIX ABYX IPOXOJOB KaH-
TOBKa [TPOM3BOMMTCS uepe3 KaxJpie JeThlpe NpoX0oaa, Hocle KOTOPBIX
fioflydaeTcss KBaJpaTHOe CeuYeHHE. [To moctuxenun cedenust 300 X
¢ 300 mM KaHTOBKY CJedyeT NPOH3BOAUTL TOC/IE KaXIO0ro BTOPOTO
npoxosa. BJaarogapst yacroil KaHTOBKe YCTPAHIETCs] ypesMepHoe Ha-
TpsiKEHHe Marepuaga Mpu CBOGOJHOM YUIMPEHHM M YMEHBUIAETCsH
OIaCHOCTh BO3HHKHOBEHHS GOKOBBIX TPeLlMH. B 3TOM OTHOLICHWH HE-
KoTOpast FapaHTusi JOCTUTAeTCs npoKaTkoii B KanuGpax. Jlydie Bcero
3TO OCYLIECTBJIAETC €CTeCTBEHHO NPH NpOKaTKe MeTasla ¢ BCECTO-
pOHHUM OGXKATHEM B 3AKPHITHIX Kaaubpax.

Tuna OOXKUMHBIX CTAHOB

CJANTKY TPOKATBIBAIOT HA OGKUMHBIX CTaHaX TpHO U AYO. [Tpoxart-
Hble CTaHbl TPHO MOTYT MMETb HEeTO[BHXKHBIE HJIH pery/iupyembie o
BhICOTe paGoure BaJKH. B cTanax TpHO ¢ HEMOABHXKUBIMH BAJIKaMH B
KaKIOM KaJHGpe NMPOM3BOLMTCA TOJBKO OJFHH MPOXOA NPH 3aroJjHe-
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HUM Kanubpa. Ha npokatHbIx cTaHax 1Iyo B oiHom Kanubpe 0OBIUHO
A€JIaeTCsl HECKOJIBKO 1poxoaos. [TosTomy oun umeior peryaupyemole
N0 BBICOTE BaJKU MOJOGHO JHCTONPOKATHHIM CTaHaM,

Panblie ciutkn npokathiBasu TOIbKO Ha cTaHAax c HENOABUKHBI-
MH BaJKaMU C ONHUM NIPOXOJIOM B Kax1OM KanuGpe. Baaxu kaau6po-
BaJu TaKuM o6pasoM, YTO NPOKATHIBAEMBIl MEeTad/ 3anoiHsi Ka-
JIUOP TONHOCTBIO. JIJIst CBAPOYHOTO (MyasMHroBOro) Kenesa 310 GLLIO
HEOOXOMUMO ISt TOTO, YTOGHl MeTaJ IPH Kax<I0OM NPOXOje NOoLBep-
Fa/icst BCECTOPOHHEMY CXKATKIO IS yIAaJeHHS H3GBITOUHBIX ILIAKOB.
IIpu npokarke JUTHIX CIMTKOB KamuOpbl JOMKHBL IPEAOTBPATUTD UK
NO KpaifHeil Mepe OrPaHWYUTh YHINPEHHe IS [IOBbILICHUS BBITSIYKEK.
Kpowme roro, npu scecropounei JedopManuy CHUMaOTCA pacTaripa-
IOllle HANpSKEHUsT M Npeaynpexjaaercs o6pasopaniie ZnedeKTos, Ko-
TOpble 06pa3yloTcst npu cBOGOIHOM YUIMPEHUH NPOKATHIBAEMOro Me-
Tana4.

Caenyer Taxkxe 106aBuTb, yTo 3aKPBITHIC M 3allOJIHEHHble KAJduG~
pbl 0GecrednBaloT IPOKAT pasMepaMy NOBBILUEHHON TOYHOCTH.

Jlast KauecTBeHHO! MPOKATKM CJMTKOB Ha CTaHax TPHO HeoBXxoau-
MO OGECIIeYUTh He TOJMbKO MPABHJIBHYIO BEJTHYHHY U DPaBHOMEDHOE pac-
HMPENETeHHS NaBJIeHNts], HO W NPABUJIbHBIA BHIGOp AHaMeTpa BaJIKOB W
BEPXHETO ¥ HUXKHEro Jas/ieHus. Uem Goablue pasHoCT Mex1y pado-
4MMH HaMETPAaMH  BJIKOB H BCJIEACTBHE 5TOTO GOJbLIE BEJIHYHHA
BEPXHETO H HUMKHEro AABJIECHUs, TeM GOJIbIIE W3rHG MOMOCH NDH Bbi-
Xozte u3 BaskoB. Ilpu caMIIKOM GOMBIIOM H3rube He ToabKO YXVI-
LIAETCA KAYECTBO MPOKATA, HO M YBENHYHBAETCS M3HOC BAJIKOB, YeMmy
UHOTA HE YNeJAIOT NOMKHOTO BHHMaHHs., ONHAKO 3TO 0B6CTOSTENBCT-
BO HMeeT GoJIblioe 3HayeHUe, OCOBEHHO TPH MPOKATKE JIETHPOBAHHOIL
CTa/l¥ Ha CTaHax TPHO. :

Besnuuna usru6a, cosepmaemoro B Teuenye OJIHOM CEeKYHIbI,
paBHa:
nDyn Dy - n T.n

60 60 60

(Dl - D2)7

rae Dy u Dy — nnaMeTpel cONpsiKeHHBIX BAJIKOB.

Taxum o6pasom, pasuuna stux AUAMETPOB COOTBETCTBYET BepX-
HEMY WM HHXKHEMY HaBJeHuio. [Ipu CKOPOCTH BpameHust Bajikom
n =290 06/MUH H3ru6 B TeyeHue ofHOIN CEKYH/BI paBeH

7 90
60

Dy — D,) = 4,71 (D, — D).

B npenrinymem pasgene 6uuio yKa3aHo, Kax HaJio NOCTyNaTh Npu
IPOKATKE Ha CTaHe TPHO C Pa3HBIMY KaIHOPaMi B 0GeHx TJIOCKOCTAX
NIPOKATKH [Is1 PABHOMEPHONO DacpefeseHusl BEDXHEro AaBJIeHHs Ha
BepXHel, ¥ HIXHeH IJIOCKOCTH (CM. puc. 27).
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[To aromy merony (puc. 34) Ha cTaHe TPUO C AHaMeTPOM BaJjKOB
750 mm yCTaHOBJIEHB! BAJKU ¢ KaauGpamu cedenrem 150 X 180 #
130 X 180 mm. PaGounit nuamerp CpeiHero Bajka paBeH

mthe _g5g  10+130 50 1402610 ma.
D,, = 7'50---1T = 750 5
:go.].m. -70+60>

0590wt 150 wta——0 610 —wt=- 130 {0630~

T Y

Puc. 34. Pacnosoxenve xaiauGpoB B OJyMHHTe
TpHO

Taxum o6pasoM, KaauGpbl Bpe3aHbl B CPEAHHUIl BaJIOK Ha IMyOHHY

h1+ Ae - 280
4 4

b= =70 unm.

Torma pejindynHa
=h—b=150—T70=80mmn u ¢ = hy—b =130 —70 = €0 um.

PaGounii guamerp BepXHero Bajlka DaBeH 750—2c=7?ga~130 =
= 630 Ma, paGouMii AUAMETD HMXKHEro BaJjKa paBeH —2a ==
= 750—160 = 590 smm. Bepxuee AaBieHne BePXHETO BajKa Ha HHX-
HUH BaJIOK PaBHO BepXHEMY [JaBJEHMIO CPEAHEero BaJika 11})2(1) HPIl)é((I)-IPEfI
BaJok (20 #mM)' H COOTBETCTBYeT aGCOIIOTHOMY O6XKaTHIO — =

=120 um. |
JIVHHS BaJIKOB NMPOXOAHUT Yepe3 Kaaubphl He o CepefuHe, a Ha

OJIHy yeTBepTh a0COJIOTHOTO 00XKaTusl BbILIE HEHTPA THKECTH

ho_ —5=2
( — A —80—T75=5= 4)_

;

Pa3HoCTh BHICOT NPSIMOYTOJBHUKOB B 060UX KasHOpax paBHa IO-

JoBHHe BepxHero pasjenus (80—70 =10 =7 70—60 = 10 =5)

i i JUTKOB HA CTaHe

Jpyroit npuMep panuoHaabHO# KaJuBpOBKH C. e
TpHO px);o6pax{en Ha puc. 35. B Ta6a. 3 npuBeieHa cxema 06XKaTuit
IJ1s1 TIPOKAaTKU Ha cTaHe Tpro cauTkos 305 X 305 mm M3 nerdposaH-

Hofi cTaiy Ha 6aym 145 X 145 um.

N
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Tabruya 3

Cxera TP OKATKH CJUTKOB cedenuem 305X 305 Mam M3 JerupoBaHHoll CTanu
B 12 npoxonos B Gaym 145X 145 mm. Baymuur tpHo 650 mu
(cM. Takxke puc. 35)

‘Homep 5 h b Ah Ab 10_ —A—h Ycnosus
npo- Kamu6p Mmu MM MM MM m ?0 YUWHpeHusa
xozaa %

0 - 305 305 | — — — —_

1 I HuxH. 274 310 | 3l 5 | 1,11 | 10,15 Orpannuensoe
2 I BepxH. 242 K| 310 | 32 0 1,13 | 11,68| BoHyxkAEHHOE
3 I HHXKH. 274 252 | 36 10 1,13 | 11,60] CsoGoauoe
4 I BepxH. 242K | 262 | 32 10 1,13 | 11,68 »

5 IT nuxu. | 221 247 | 41 5 |1, 12,30/ OrpannuenHoe
6 IT Bepxu. | 194K | 247 | 27 0 1,11 | 12,20 BoayxjenHoe
7 ' T wwxe. +216 | 199 | 31 5 | 1,14 | 12,55 Orpanuuentoe
8 III Bepxu. | 189 199 | 27 0 | 1,14 |'12,50] Boinyxpzennoe
9 IV nnxH. | 163 204 | 26 5 | 1,16 | 13,75 OrpaHudenHoe
10 1V Bepxu. | 140K| 204 | 23 0 | 1,16 | 14,10 BuuyxpaeHHoe
11 V HEXH. 172 145 | 32 5 1,18 | 15,70{ Orpanuuennoe
12 V BepxH. 145 145 | 27 0 | 1,17 | 15,70] Boiuy:zenuoe

NMpuMmevanue K — KaHTOBKA.

Caienyer OTMETUTH, YTO NEPBBIe YeTbIpe TPOX0Ja NPOU3BOAATCH B
NepBOM KaJuOpe, YTO MO3BOJITeT HA G0YKaX BaJKOB CIKOHOMHETB OJMH
Kaaubp ¥ 3a CUET 3TOTO BHIIOJHUTL Hojee WIHPOKHe OYypThl.

HecmoTps Ha npeumyinecTsa, KOTOPble UMEeT IIPOKaTKa CJIMTKOB
B 3aKpPHITBIX KajauOpax, OT 3TOro crnocofa MOCTENEeHHO OTKa3asich H
TeM CaMbiM OTKa3aJucChb OT NPOKAaTKU CAUTKOB Ha cTaHax Tpuo. [Ipu-
YHHB! 3TOTO OBbLIM pa3HbIe.

Banaronaps ofuieMy pocty NMpOM3BOACTBA CTafdu B CJIUTKAX BeC
CJMTKOB 3HAUYHTEJbHO, yBeJaUuuiCcss. B caydae nanpHeiuiero npuMeHe-
HUs1 OGKHMHBIX CTAHOB C 3aKPbITBIMU KaauOpaMy, B KOTOPBIX Kax bl
NPOXOJ TpeGyeT CBOEro Ka/aubpa, KONUUECTBO MOCJERHHMX CTajJo Obl
HACTOJNBKO OOJIBIIUM, YTO JIJIS KX pa3MeileHus Heo6xoguMma Oblaa Obl
yCTaHOBKA HeCKOJIBKHX KJjeTefl. Heo6xOmuMoO yuecTb Takxke Hermpe-
PBIBHOE pacuIMDeHHe COpTaMeHTa TOTOBBIX Npoduiell, 4yTo BJeyeT 3a
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coBofl COOTBETCTBYIOLIGE pacilMpeHue copTameHTta 6aymos. Pemaio-
uiee 3HaueHUe MMeeT, HaKOHell, CJeIyIoIUui HeAoCTaToK HeperyJapye-
MBIX 110 BLICOTE BaJIKOB, KOTOPBI# 3aKJIOYaeTcs B TOM, 4YTO OHH HE
MOTYT [PUCTIOCOG/IATECA K U3MEHHBIUMMCSA CBOHCTBAM MATEHAJOB.
Tak, HanpuMmep, Ha TaKUX BaJKaX HET BO3MOXHOCTH NPOKaTHBATH C
YMeHBIIEHHEIM 06XaTHeM TII0X0 TPOTPEThie CINTKY.
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Puc. 35. Kanu6poska GayMUHTa TPHO C LHaMeTpoM Bajkos 650 mu

HanpuMep, eCJid Ha CTaHe C TOCTOSIHHBIM PacIioJIoKEHHEM onpene-
JIHHBIX 10 pasMepy KaJuGpOoB NPUXOAUTCS NPOKAThIBaTh CTajb pas-
HOTO COCTaBa U C Pas3HOil COCOOHOCTBIO K AeHOPMAaLHH, TO 3TO NOJIK-
HO TIPOXOJUTb II0 OJIHOH U TOH e HEM3MEHHOH cxeme oGxaruit. Ilpu
NOCTOSIHHON KaauGpoBKe OrpaHHUYMBAETCs He TOJbKO o0xKarue, HO H
ymupenue. M ecau mupuna xanu6pa Oblia yCTaHOBJIEHA C  Y4ETOM
cTany, XapaKTepusylouiefics MajiblM YHIHDeHWeM, TO IPU NpPOKaTKe
JPYrOro CHJIBHO YILHPSIIOMIErocs MeTaslja HeM3GexKHBIM CJeNCTBHeM
6yner 6oJibliloe TPeHHE B KaJaubpax u VCUJIEHHBIH H3HOC Kaau6pos, a
Takyke [OBBbIIIEHHBIA pacxon >Heprud. TakuM o6pasom, cjaelyer NpH-
3HaTb, YTO NMPOKATHBIE CTAHbl C HEPEryJupyeMbIMU MO BBHICOTE BaJiKa-
MU He 06J1afaloT CHOCOGHOCTBIO MPUCHOCOOJSTBCA K M3MEHSIOUINMCS
YCJIOBUSAM PaBoThL.

ATo ¥ SBUJIOCH MPHYMHOH TOTO, YTO COBpPeMEHHble 0GXKHMHbIE CTa-
HBl OGODYNOBaHbl MeXaHW3MaMU Il yCTAHOBKM BEDXHEro Bajika Ie-
pell IPOXOJOM, UTO NaeT BO3MOXKHOCTH NPOH3BOJUTE a06oe MO BeJH-
ygHe 06KaTHe B KaXAoM npoxofe. [IpuMeHeHUe KaHTOBKHM packara
4 X, Xopd n T. Danb
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N03BOJISIET UMeTb >(p(eKTuBHOe BCECTOPOHHee o6KaTHe MeraJda.
Bsarosaps 3TOMYy MOXKHO TIPOKaThiBATh CJAUTKH Da3HbIX PasMepoB C
PasHBIM YHCJOM NPOXOJAOB U BHIMYCKaTb NPOKAT pasHBIX ceyeHWd. Ta-
KUM 06pasoM, MOKHO B GOJIbIIOH Mepe MPUCNOCOBIATLCH K H3MeHe-
HHSIM CIIOCOGHOCTH MeTajia Ae@OpMHpOBATbCA U YHMIMpsATbesa. Cran
C MOABEMOM BEpXHEro BaJjKa OTJiMuaercsi GOJbLION THOKOCTHIO H JaeT
BO3MOXKHOCTb 06pabaThiBaTh METaJ/Jl B COOTBETCTBYUM C €0 CBOHCTBA-
MU Y HasHaYEHUEM.
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Puc. 36. Banku Gaymunra 1100 mu

Puc. 37. Banku 6aymunra nyo 810 mu
(eBpomeiickast KaJuGpoBKa)

(ameprkaHcKad KaauGpOBKA)

JIas MpoKaTKM CJMTKOB Ha OGXKUMHBIX CTaHaX JyO TpPHMEHSIOT
BaJIK¥ JIByX Tunos. Ha puc. 36 usobpaxkena kaiubpoBKa, IOJYYHE-
1lasl Ha3BaHHe eBDOIEHCKOH, Ha puc. 37 — xaauOpoBKa, Ha3biBaeMasi
amepuKaHCKoH. M Te W gpyrue usroToBJSIIOT pasHbIX pasmepos. Ha
puc. 38, 39 u 40 noxasana eBponelickas KaluGPOBKA OGKHUMHBIX BaJ-
xoB. [Ipu eBponefickoii Kanu6poBKe BCE MPOXOAbI [IPOBOAATCS B OT-
KPBITHIX ALIUUHBIX KaJuOpax, NpH aMePUKAHCKOH -— OCHOBHas 4acTh
002KaTHsl CJIUTKa MPOUCXOAUT HA II1aAKoH GOuKe, XOTS MUMEETCS M He-
CKOJIbKO KaJMOpoB MJs HocjaefHux npoxoaos. M Te u Apyrie npokat-
Hble CTaHbl AABJASIOTCS PEBEPCHBHBIMH,

Cxema mTpOKaTKH Npu eBpoileiickodl KalubGpoBKe TMOKa3aHa B
Ta6Js. 4, a IPU aMEepPUKAHCKOH — B TabJ. 5.

[Tpy amepukanckom crocoGe NMpoKaTKa B 3aKpBITHIX KajuGpax
IIPOH3BOAMUTCH TOJIBKO B IIOCJAENHHX TIPOXOLAX, IPH eBpOTlelHcKOM —
OBBIYHO YK€ C JAecAToro npoxoja. Ha 6ayMHHrax u APYrux OGKHM-
HBIX CTaHaX, KaK I[PaBWJIO, NOJHAsl BCECTOPOHHAS JedopMainus He
MMeeT MeCTa, TaK KakK BCJIEACTBHe TepeiBUKeHUs] BEPXHErc BaJxa
paccrosinue Mexay OypTaMu BepXHEro ¥ HHIXKHETO BaJKOB GoJblileH
YaCTbIO OCTAeTCs JOBOJBHO GosbwiuMm (pHc. 41).

Prc 38. Kanu6Gposka Bankos Gaymunra ayo 1150 mu

Q 8 l l
3 = © & N i Q
SRS S B S < 3 g
s e h
[ A “’E e
S s UEE U AON %J N
] Ay s ey o e ) TR ) o e A
A y M 2 }8 P
S| 5 5
g5 ® : S118]] § E
L b T
'—a» 130 600 115\f=— 330 —=\\110]= 240} 104} 170475 450 75 =
100 85 .60 75 i}
2400 —

Puc. 39. Kann6poBka Banxoe GIyMHHNa Ay0 C gHamMeTpoM Baiaxkos 1050 mm u
AauHOH Gouku 2400 mm
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Puc. 40. Kann6GpoBka cOBpeMeHHOro G6/yMHHra — CJOsGHHTa
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Tabauya 4

CUxema npokaTkd 6aymoB 125X 126 mu u3 cautkos cedenueMm 600X 600 mn
Mo eBPOTICHCKOH KaauOpoBke

(puc. 36)

e Ne A b Ah ap | AR Ry | b )

npo- | Kajau6- e e " o h, Py » YurHpedse
xoza pa | %

0 — | 600 600 | — — — ,0

1 i 540 620 | 60 20 , L, it | 1,13 | Orpannuennoe

2 I | 480K| 620 60 0 11,10{ 1,12 ,28 | BbiHyskIeHHOe

3 I | 560 502 | 60 22 9,67| 1,12 ] 0,90 | Cso6ognoe

4 1 | 500 524 | 60 22 10,70{ 1,12 { 1,05 »

5 I {440 546 | 60 22 12,000 1,14 | 1,24 »

6 I | 380K| 564 | 60 | 22 l3,83i 1,16 | 1,49 »

7 I | 494 407 | 70 27 12,41 1,16 ,82 | Cro6oanoe

8 I | 424 434 | 70 27 14,17} 1,18 | 1,02 »

9 1 354 461 70 27 16,50| 1,20 | 1,30 »

10 I | 284K| 488 | 70 27 19,77 1,241 1,72 »

11 Il 418 311 70 27 14,35 1,17 | 0,80 | CroGognoe

12 11 348 31561 70 4 16,74 1,20 | 0,90 | OrpassuenHoe
13 11 | 278 315 | 70 0 | 20,10 1,25 | 1,13 | BonyxaeHHOR
14 II | 208K| 315 70 0 | 25,20 1,33 | 1,50 »

15 11 245 218 70 10 22,22| 1,28 | 0,89 | OrpaHuuenHoe
16 111 175 K| 218 70 0 28,60| 1,40 | 1,25 | BoiHyxAaeHHOE*
17 v 158 190 60 15 27,50{ 1,40 | 1,20 | OrpannueHHoe
18 1v [ 122K} 190 | 40 0 | 25,30 1,30 | 1,56 | BoluyxKiaeHHoe
19 VI 125 l 125 | 65 ' 3 ' 34,211 1,431 1,0 OrpannuenHoe

Mpumewanue. K- KantoBka

L]

Tlpu npokaTtke CJAUTKOB Ha IIafKoil 60uKe HAmO CJEIUTH 3a TeM,
9TO6B METaJlJI He IIeJ KOCO W He IOoJydYaluch AHaroHald pasHoH Be-
Jiaunnbl (puc. 42). B atom ciyuae BeIIpSIMJIEHHE BO3MOXKHO TOJbKO B
Kanubpax C OrpaHUUEHHBIM VIIHPEHHEM.

MPOKATKA CJ/IMTKOB M KAJIHBPOBKA OB)XHMMHDLIX BAJIKOB £3

Ta6auya 5

Cxema npoxatku Gaymos 150X 150 um u3 cautkos 600X 600 s
M0 aMePHKAHCKOH Kaaubposke

Ne No LI b
npo- | kanu6- h b Ak Ab hy —L — Ymupenne
MM MM MM MM o h
x0Aa pa %
0 — | 600 600 | — — — — | 1,0
1 {Bouka| 530 626 | 70 26 1,6 | 1,11 1,17 CrofionHoe
2 » 460K | 652 | 70 26 | 13,2 11,15 1,41 »
3 » | 582 486 | 70 26 10,7 1 1,16 | 0,83 »
4 » | 512 512 | 70 26 | 12,0 | 1,13 | 1,00 »
5 » | 442 538 | 70 26 | 13,6 | 1,15 ] 1,20 »
6 » | 372K | 564 | 70 2 | 15,8 | 1,18 {1,562 »
7 » | 494 398 | 70 26 | 12,4 | 1,14 ,80 »
8 » | 424 424 | 70 26 14,0 { 1,16 | 1,00 »
9 » | 354 450 | 70 26 16,0 11,20 | 1,28 »
10 » | 284 476 | 70 26 15,0 | 1,27 | 1,76 »
1 1 | 406 310§ 70 2 | 14,7 | 1,15 0,76 »
12 I | 336 3101 70 0 17,211,201 0,90 | Bumyxpenuoe
13 I | 266 3101 70 0 | 2,8!1,26]1,16 »
i4 I 196K | 310 70 0 |2,3|1,35| 1,66 »
15 IT | 230 210 | 80 14 [22,211,34| 0,90 | Orpannyennoe
16 11 150K | 210 | 80 0 134,71 1,53 | 1,40 | BuinyxpeHsoe
17 111 150 150 | 60 0 29,0 1,40 | 1,00 »

IlipuMmeua HHe, K~ KanToBka

ITpenmyiiecTBOM aMepHKaHCKOro crnocofa KaJuGPOBKH ABJSETCH
TO, YTO B CepeuHe GOUKH BaJKa HET KaauOpOB U YTO KOJHYECTBO Ka-
J6poB BoOOILIE HeBe/iMKO. DJaaromapst 3ToMy NpU OJHHAKOBOH Mpo-
M3BOJAUTEJIBHOCTY CTaHA JJIMHA GOUKM BasKa MoXeT ObITb MeHblle H,

TaKHUM o6pa30M, MOXeT ObITb MeHbllle U JuaMeTp BaJiKa.

1o TakxKe

MOKHO CUMTATh NIPEUMYILECTBOM aMEPUKAHCKOro crocoba KaJaubpos-
KH, TIOCKOJIbKY BaJIKU GOJbIIEro AuaMerpa CNocoOCTBYIOT MOJYUYEHHUIO
CaenyeT yxasaTb NpH
3TOM, YTO TPH CPaBHEHUH HEOGXOQMMO IPHHHMATL BO BHHMAaHHE TOJb-

GOMbIIEro YIIMPEHUST U MeHbUIEH BBITSIKKH.
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Ko pabounit guamerp. IIpoxarka ua cepefAuHe GOYKH Bajlka UMEET H
TO NPEHMYIIeCTBO, UTO NPH TIPOKATKE JABJIEHWE MeTajJia Ha BajakM
pacnpegessiercst Ha oGe wefiKH BaJKOB GoJlee PABHOMEPHO M H3HOC
BaJIKOB TaKxXe CTaHOBUTCA GoJiee paBHOMepHBIM. MOXKHO cYdTaTh, YTO
TIPH aMePHKaHCKOH KaJuOGpORKE NPH OTHOCUTEJBHO MEHbINEeM JHAMET-
pe ‘Bajlka MOXKHO NOJY4HTb 60Jbiioe o6:xKaTHe MeTanna. dTo VMEeHb-
IIaeT PacXo/ SHePTHH, TaK KaK YJAeJbHbIH PacXof SHEPruu Ipu onpe-
JIEJICHHOH BHITSKKE GYJeT TeM HUKe, 4eM MeHbIUe KOJHYECTBO IPOXO-
noB, Ha yto ykasan eme K. Kucean6ax [32]. B ta6u. 6 npusentua cxe-
Ma NpoKaTky casba 75X 600 mm uz cautra 600 X 600 mm.

1
. Dy \\ Dap
}

L

Puc. 41. Ionoxenne npokara Puc. 42. Ilepexoc npoxara B raaj-
B SILIHYHOM Kaaubpe 6ay- KHX BaJjKax
MHHTa YO

Insi paspa6oTKu KaquGPOBKM K CXeM IIPOKATKM A8 TPOKATKH
0Js1yMoB, ¢/1960B ¥ MOJIOCOBOH CTAMH MOXHO ¢ YCIEXOM TQJb30BaThCs
AuarpaMmamyu Omuke ¥ Aabraysesa [33], ocnoBaHHBIMU Ha (opMyae
ywunpenrst Tapena u Ceanaueka. ITpu aTom Anamerp Bajkos, TpeHe,
CKOpOCTb ¥ TeMIepaTypa NPUHHMAIOTCA NMOCTOAHHBIMH, XOTS B NPOU3-
BOJICTBEHHBIX YCJIOBUAX 3TH NPEATIOCHIIKH He OCYIMECTBJAAIOTCHA, OfHa-
KO OIIMOKH, BHOCHMBIE 3THMH JONYIIEHUSIMH, HE CJAMILIKOM BEJHKH.

IIpu paspaGoTke Kaaqu6POBOK AJsi MPOKaTKH OJyMOB W LpU  CO-
CTaBJeHHU CXEM MAJIs1 NPOKATKH O6JAYMOB M CJAS00B OTHOCUTEJNbHOE 06-
2KaTHe JOJKHO ObITh B MEPBHIX YeThIPeX MPOX04aX CPABHHTENbHO HH3-
KM M COCTaBJ/IsTh NpuMepHo 10, camoe Gonbluee 13%. IMocieayoue
NPOXOMbl XapaKkTepusyrTcs GHICTPLIM Bo3pacTaHueMm obxartvs. Hauu-
Has C NepBhlX ABYX NPOXOLOB, CJAeAyeT HMMETb KAHTOBKY IO KpafiHeH
Mepe uepe3 KaxK/ble YeThipe NPoxoAa. A Mo JOCTHIKEHHM CeYeHHs TIpU-
mepHo 300 X 300 mm crenyer naBatbh KAHTOBKY yepe3 Kaxkjhle JiBa
npoxoaa. llupuny xanubpos cienyer noa6upaTh ¢ y4eToM HeoGXO0IH-
MOTr'O OrpaHuYeHHusl YIIHpeHust. HacToaTe/bHO PEKOMEHAYETCS OTHOCH-
TeJIbHOE 06KaTHe PaBHOMEDHO yBeJMYUBATH IO XOAY IIPOKATKH, Kak
3TO TOKa3aHO Ha puc. 43. CpenHsis KpuBast N8eT MoKa3aTeau AJs XO-
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Tabauya 6

Cxema NpOKaTKku caAsGoB 75X 660 mm M3 CANTKOB 600600 xm
Ha OJaymuure uid casbunre

an |
e Ne h b N Ab N l Bo
xr(')‘;g xaan6pa A o M nu o | I
— 600 600 — — — —
(1) 1 550 615 50 15 8,3 1,09
2 I 500 630 50 15 9,0 1,10
3 I 450 645 50 15 10,0 1,11
4 1 400 660 50 15 11,1 ,12
5 i 360 670 40 10 10,0 ,
6 1 320K 680 40 10 11,1 ,
1,04
11 650 325 30 5 4,4 R
g 11 625 K 329 25 4 3,8 1,04
289 635 40 10 13,8 1,03
lg i 249 645 40 10 16,0 1,12
11 I 214 655 35 10 16,3 1,16
12 I 180 665 34 10 18,8 1,18
13 I 160 672 20 7 12,5 I,{i
14 I 140 679 20 7 13,5 }’16
15 1 120K 686 20 7 14,4 ,
0 1,03
VI 666 127 20 7 3, ,
}g A2 646 K 134 20 7 3,0 1,03
16
114 653 20 7 17,5 I,
%g { 99 656 15 3 13,0 1,14
20 I 84 659 15 3 150 1,09
21 1 75 660 9 1 10,7 1,12

NpuMeuanne K- xanToBxa.

pouefi npokatku GaymoB. IIpu moMomHu Takux KprIBbH( MOXKHO ((:)TrIBpngl:I
Je9Th HOpMAJbHO® NPOBEICHHe IIPOKATKH 6JIyMOB.3 pu OTcyTo TR
TAKOTO KOHTPOJIS MOKET JIeTKO CAYYHTBCS, 4TO OTACJBHEIE n% . Nllla-
GyAyT OTIMYaThCA CJMILKOM GOJBLIMM WJH, Hao60por, CHIHILIKO} dna-
oM o6xaTHeM. DTO o3HayaeT HePALHOHAJbHOE HCNOJb30BaHUC Ta-
Ha ¥ CO3maeT ONacHOCTb MEPerpysKH CTaHa, a TaKiKe BO3HHK';1:;J(IEGHH
JeeKTOB NPOKaTEIBAaEMOro MeTasid. LleHHbie JaHBbIE nlgeél)fonax "
B rpaduKax Harpysku npoOKaTHOro CTaHa B OTAEJbHBIX eg onax, 1o
KOTOPBIM MOKHO OTIPEJE/HTb, B KaKHX CIydasx caeny )
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BbIpABHUBaHWE OGXKaTHH. DTO MOXKHO IIOKa3aTbh Ha CJEAyIOmeM NpH-
mepe. Ha puc. 44 nokasanel KpuBble, BbIBeJEHHbIC MO HaHHBIM
H. Tymmne [30].

W3 storo rpaduka BUIHO, UTO OGKATHE U3MEHSETCS OYeHb HEpaB-
HOMepPHO. Takyio HepaBHOMEPHOCTb ITOKa3bIBAIOT KPUBHIE, ITPEACTAB-
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Puc. 43. 3aBHCUMOCTE OTHOCHTEABHOTO 06K AaTHS (no

BEICOTE) MDH MPOKAaTKE CJINTKOB MaJOyIJIepOAHCTOMN

cranu cedeHuem 600600 mm oT KonuyecTBa mpo-
xonoB (omnblTHHE AaHHBE)

/ — MakCHMa/jbHble 3HauYeHHS, 2 — CPefHMe 3HayeHHs, J —
MHUHHMAJbHLIE 3Ha4YeHHs

JIAIOLME YHCTYI0O MOUIHOCTD IPOKATKY M SHEPTHIO, PACXOAYEMYIO NpU-
BojioM. I1pu paBHOMepHOM H3MeHeHUH 06KATHA OT NPOXOJA K IPOXO-
Ay COOTBETCTBEHHO WMEJIO Obl MECTO NpaBWJIbHOE H3MEHEHHe MOILHO-
CTH NpoKaTkH, GoJiee paBHOMEpHast Harpy3ka NPHBOIHOTO JABHIATe s
W Jydllee WCIoJdb30BaHHe BCEro NMPOKATHOTO CTaHa. )
M3 ckasannoro BbIlUE ClledyeT, 9TO CJAMTKM MOMKHO NPOKATHIBATD
He TOJIBKO B KaiuGpax, HO M Ha MNIajkoil 604ke co cBOGOLHBIM VIIH-
perneM. Kasajnoch 6bl, 9TO MOMXKHO MOCTPOUTL OGKUMHOH CTaH, B KO-
TOPOM BCe IIPOXOJibl NPOU3BOAUIUCE GbI HA IVIafKOoil 6GOuKe dILHaKO
3TO Helle/s1eco00pasHo, TaK Kak, ec/i Obl packaT HY NpPH ORHOM npo-

MPOKATKA CJIMTKOB M KAJIHBPOBKA OB>XHMHbBIX BAJIKOB 57

X0Jle He JOXOJMJ MO MHUPHHe 10 GypTOB Ka/iubpa, TO OH CBOPayuBaJ-
¢t 6Bl M II0/y4asoch 6bl B 3TOM CJydYae He TPSMOYroJbHoe, a Koco-
yroabHoe TonepeyHoe cedenue (CM. puc. 42). Taxoit packaT HEBO3-
MOKHO BHIIPSMHTb 63 MPOX0Jia ero Yepes KaJubphi ¢ Gypramu. [po-
xaTKa B KaJgu6pax ¢ GypraMu CTaHOBUTCS Ge3ycJIOBHO Heo6XOAUMOH,
Korja mocjie GoJblIoro ofXaTus Ha CpelHell yactn packara obpa-
3yeTcs 60YKO0GpasHas BHIMYKIOCTb. BypThl KanuGpa cayKar He To/b-

03 - «10°
g

8¢ 58

3.6 }*13 36

J4F 17 Pacxod snepeuu | e

32+ 16 T ‘ 32
Solars | L1 30
N "q§:74 ‘ 1L %
§a6r e Mo HOCTTE NPOKAMAU R
§2'4'E’2 ™1 \'v 3 24 w2
Q22317 ; ! _\T 22
o b * (RIS 20 N
R 20 X 7 " AR L if &
b,a_wg B 'v]l k 4 l,\l ,&Q
AN /1 AR/ NS s &
37,6*38‘] HEE 71 1 Y i S
§‘ ’.4“?' 7R 7 =¥ / % j{_ /4
N 72'&6 A .o P / } — 12
S, T . / y: / \ | )
AN 94 7 1
¥ o 4 .’ h 5 \ \ + 8
AW Al/ Y ™ 0bmamue

- b
0o r SIS TV T
04+ 2 f 1 i ’;
b 1 t T t
oz | Ty
o- 0

12345678 91011287% 151617181920212223
Homep npox0de

Puc. 44. 3aBHCHMOCTb OTHOCHTEJBHOrO 0GXKaTHs, MOILHOCTH NpPOKATKH H
pacxola SHeprui MPHBOAA OT WHCJA MPOXOJOB, NOJYyHEHHAH npu wuccJje-
nosanua M. Ilynne:

KO JiJIs1 HATPAaBJEHUs] 3arOTOBKH; NMpENSATCTBY A cBOGOAHOMY  yHIMpe-
HHIO, OHH CIIOCOGCTBYIOT CHSTHIO HATPSIKEHHH Ha TPaHfX, BhI3bIBAI0-
LMX TPEIHbl ¥ Jpyrue MOBEePXHOCTHBIC JneheKThl.

CpaBHeHHe aMepUKaHCKOl U eBpOIefickol KajluOPOBOK MOKa3blBa-
eT, 4TO MOXeT CYLIECTBOBATb HECKOJIbKO BapHaHTOB NMPOKATKM CJHT-
koB. Tak, HanpUMep, Py NPOKaTKe CJAUTKOB 600 X 600 mm mo cxeme,
npupeneHHol B TabJ. 7 H Ha PUC. 45, IPUMEHSIIOTCS TPH CXeMbl 062Ka-
ruit. [lo nepBofl cxeme npeLycMaTpuBaeTcs KaJuGpoBKa, HMeolas,
KpoMe IVIaKoi GOUKH, IBA xaau6pa mupuHoit 300 1 200 mam. ITpoxo-
bt Ne 1—10 mpoBogsitest Ha IM1afKoil 60uKe, T. €. O CcBOOOJHBIM YILIH-
pernem, npoxogpt Ne 11—16 — B kaau6pax. [To BTOpoil cxeme, KpoMe
raankoil 60YKH, IpeLyCMaTpUBAIOTCA TPU ganu6pa wpuHOH 400,
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275 n 180 mm. TTo TpeTbelt cxeMe Ha rJankoll Gouke TIPOBOAATCS
TOJIKO TIEDBbIe YeTHIPE NPOXOAa, OCTaJbHble — B ueThIpeX KajJuGpax

wupunoit 500, 375, 250 u 150 .
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Puc. 45. H3meHeHie BeaHudHB! OTHOCHTEJBHOIO
o6xaTus B 3aBHUCHMOCTH OT 4HMCJa NPOXOA0B (CM.
Takxe Taba. 7)

Banku 06KHMHBIX CTaHOB

O6xuMHble CTAHB! 1y0 MOXHO pa3GuThb Ha TPH TPYIHUIBL
1) Taxesble 0GKUMHBIE CTaHBl ¢ BaJKAMU anametrpom 900 mum u
Goablie;

2) cpennde OGXKUMHBIE CTAHBI C BaJKAMH auamerpom ot 750 mo
900 mn;

3) Majble OGXKUMHBIE CTaHBI,
MeHble 750 mu.

B 3ananHoit Espone nauGosee pacnpocTpaHedsl KajuOpoOBKY, y
KOTOpHIX Iajikast 60YKa pacrnooxeHa ¢ Kpaes pabGouell 4acTH BAJKa
(eBponeiickast Kaau6poBKa).

Tstkenbie 06XKUMHbBle CTaHbl €BPONEHCKOro THIA UMEIOT GOMbLICH
YacThl0 Ka/luOpOBKY, NOKa3aHHyl0 Ha puc. 38. HuaMeTp Baikop 3THX
cranoB npumepHo 1050 mm u gauna Goukn 2800 mam. B mocaeqnee
BpEMs 3aMEUYAeTCsl CTPEeMIeHKE K YMEHBIIEHHIO 3TUX PasMepoB. Yike
COOpY2KEHO MHOT'O CTaHOB C KaJMOPOBKOH, NpejfCcTaBJeHHOH Ha
puc. 39. Ony umeror guamerp 1050 # u A1uHy Gouku 2400 mam. ITpu-
MEHsiEMbI€ TIDH  3TOM KasuOpei nokasaHbl Ha puc. 46 u B Taba. 8.
B nepsbix kanmu6pax, B 0COGEHHOCTH MpH NepBbIX INpoxojpax, OypThl
Ka/aubpa OXBATHIBAIOT TOJIBKO HEGOJBIIYIO YacTh PACKATa. ITpokatka
NPOUCXOMIUT NPH 3TOM HOPMAJIBHO, TaK KaK BHAuaJe yIIMDEHHe [IpO-

BaJIKM KOTOPbIX HMeEIOT AunamMmerp
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Tabauya 7

609 xm na GayMuHre,
Gaynos 130X 130 um u3 cautka 600X
Crena powarict xa);uﬁponxa KOTOpOro mokasaHa Ha puc, 40

| Ak 1, b
o o " b ah ab —h_ — - Yuwupeue
mpo- | Kamu6-| MM MM MM ‘; mn h
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B CepeJuHe Dackara.

IOBEPXHOCTU BAJIKOB U MeHblIe .
eTcs B TVIyOUHY ¥ AOXOZHUT I

JedopManus pacrnpocTpans aub

ﬂpquETblBaeMOI‘O Merasia. Torga yupeHue npomcxoz},x»::;,{I Ig(l)i o
06pa3oM B cpeJiHell YacTH, YTO CKa3blBAETCH B ofpasosaH
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TIPOKATKA CJIMTKOB WU KAJIMBPOBKA OBXXMMHbIX BAJIKOB

Pasmephl kanmmbpos An9 BagKoB TAXeENBX GayMUHroB Tabauya &
(em. Taxxke puc. 46)
Ne WMupuua B Bricota H P R Banye
KaJubpa P e am;zr: Pa}x:l’i"c r KaJ‘mﬁp:
%
I 500—600 250 50
I11 330—350 950 30 38 %0250
I 230—250 150 20 15 -
l‘\// 170—180 130 18 12 gg
Tnaggas ,E[o1 56?00 .IEO 15 10 20
6ouka 2 8 10

PasHOTO TMPO(UJIst B MONEPEYHOM CeyeHHH packaTa. DbdekTHBHOe
OrpaHuueHHe YIIMPEHHUsI HMEET MECTO TOJbKO B TOM CJyYae, ecay Ka-
AHGPBl GYAYT OXBATHIBATb IPAHH CAHTKA O BO3BOMKHOCTH MOTHOCTBIO
uTO JOCTUr@eTCs] OOBIYHO TOJBKO B NOCJEIHHX TPOXoAax. Byprer Ka-

8 JUOPOB  CaYXKAT TaKkKe Kak Ha-
. NpaB/sgIollie JAS 3arOTOBKH i
2 . NpefynpexaanT HX CBepTLIBA-
<
f

HHe B KaJaubpax.
=l s Kao.nn6p013xn ¢ HeOOMIbIIOH BLI-
< =~ T coTo# BYPTOB MMEIOT TO NpeuMmy-
A IIEeCTBO, YTO pabouyufl auamerp
2 Pha BaJKa B PasHBIX KaJjgubpax p-
gﬂercsx NPUMEPHO OIWHAKOBBIM.
) CAEJACTBHE 3TOTO YPOBEHBL pac-
Puc. 46. Hmuqmzllnoxann(ip Gaymmrra KaTa NpPH BXOAE B pasHble KaJII)I/Iﬁ-
y PHI U TIPH  BBIXOJE M3 HUX IIpPaK-
THYECKU  OJXHHAKOB
o NO3TOM
gaMII:IFaH:IH %zryr 6biTh  06OpyHOBaHbI umnanpnqecx’nmn pomr\i
o B He56xo;§f4%6igxcgn B MNPOPUIHPOBAHHBIX  POJHKaXx.
L Th OIIPe/leJIEHHOE KOJyec
PasHOl IIUPHHB AJA o6ech ALY
€4eHHsI BCeCTOpoHHEeH e
KaTta. Urobnl o6ecneyuTn ebopuaun pac-
packary onpeaeseHHoe Hamp
aBJIeHue INIpU
zz:i(;f:é:; gf)gummfxg CTaHax OOBIYHO NPUMEHSIIOT HUKHee nasﬂeﬂlr)xe
o MM, UTO 3HAYUTEJTHHO
’ MeHBLUAET Har
Ha DOJIUKK PabouYMX pOJIbraH p o o
roB. B Tsxennix 06xu
BaJIKax, KpoMe INEepBOro KaJj i 00 s Arceron
u6pa wupuno#t 500—600
elle raagkas 6ouka Takod x i ro HOsBOATn
€ Han 6oJbLIed WHPUHBI
[IpOKaTHIBaTh CAsA6Bl HeGOAbIION A | Goura 6o
, O#f TonuuHel, Taazkas 6
He HMeeT OYPTOB 4 Haceuku ' T oomiio
B OTJINYHE OT NEePBOro Kaaub %
HACeKalOT [ yBeJWUEHUS Y s oo
ria 3axsara. [Togo6roe
. MEpONpHAT
HEOOXO/IMMO BCJIEACTBHE TOTO, 9TO p¥ NpOKaTKe 6JIyMOBpB I?echl;I]\(;
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kanubpe paGounii AuameTp Bajika MeHble, a BbICOTA pacKara 60J1b-
LIe, yeM NPH TIPOKaTKe C/IsI60B.

Ha puc. 40 usoGpaxeHa xaauGpoBKa COBPEMEHHOrO 06KMMHOrO
CTaHa, B KOTOPOM (YHKIMH HEPBOTO KaiuOpa BBIMOJIHAIOTCA ryia Ko
6ouKOM /IS IPOKATKHU CJISIGOB, PA3MELIEHHON Ha cepeliHe BA/Ihe. Kak
W B aMepUKAHCKHX OGKMMHBIX CTaHaX, MakCHMaJ/bHble 3HayeHUs Da-
60YMX JHAMEeTPOB MMEIOT MecTO B cepeliuHe BaJKa, TaK YTO Harpyska
Ha NOJIUIMIIHUKY ¥ CTaHWHBI PACIPEAEALTCS] PABHOMEPHO.

[TocKo/bKy TMepBble MPOXOABl B TAKOM CJy4ae BBIIOMHIIOTCA Ha

rJajfKoi 604ke, To OHa AOJKHA UMETh Haceyky, BCJAECIACTBUE Hero pac-

KaT uMeeT pudIeHylo moBepxHOCTb. OnHAKO NMOAOGHAR TIOBEPXHOCTH
GJYMOB MM CJ60B B JajbHeHlIell NPOKaTKe HE HMeeT 60.BIIOrC
3HayeHus.

I[1pu mpoxarke Ha GJyMHHrax packaT AOCTHIaeT GosbIIOf JJIUHBI,
NpHYeM NOCJIeIHUE TPOXOJbI XapaKTepU3yoTCs GOJBIIONH TIPOMAOJIKH-
TeJbHOCTBIO, YTO 3HAYMTEJLHO YMEHbIIAeT [HPOH3BOAMTENBHOCTD CTa-
Ha. B 3TOM caydae Ha COBDEMEHHBIX BBICOKOTIPOM3BOJHUTE/BHBIX CTa-
Hax NPOKATKa ManbiX CJAMTKOB Ha OOBIYHBIX BaJKax CTalOBHTCH
HepeHTabenbHol. JJas yBeJqHueHns NPOH3BOAUTELHOCTH 0GKUMHBIX
CTAHOB B HACTOSIIEE BPEMS IPUMEHSIETCS IPOKATKA CJHTKOB GOJIBIIO-
ro ceueHus B GJyMbl, TAKIKe MOBBILIIEHHOTO cedeHus. Jlas aToro mpu-
MEHSIOT BaJKH ¢ HeGOJbIINM KOJHIECTBOM KalHGPOB, KaK n3o0paxe-
o Ha puc. 47. Ecau Heo6XoauMo MMETh BBICOKYIO MPOU3BOIUTE/B:
HOCTb, NIpH TPOKATKE KPYMHHIX CJI60B TPHUMEHAIOT KaJTHOPOBKY
(puc. 48), B KOTOpOIl BAJIKH, KpOME riafxoill 609KH, HMEIOT OIHH HJY
1Ba pe6poBbIX KaquGpa. Eciu mpocaefuth passBUTHE GNIYMHHTOB H
cnsi6unros B -CILIA, To MOXHO BHAETb [OBCEMECTHOE NPHMEHEHUE
rjagkoil 604Ku B OGXKHMHbBIX BaJIKax. Pocc Beitnon B csoefi pabore
[40] pekomenyeT BBITIOJIHATL BAJIKHU GJIYMUHIOB ¢ MATHIO  SIIMYHBIMU
KaJqubpamy, KOTopble COOTBETCTBYIOT epporefickoll KaJuOpoBKe 34
HCKJIIOYEHHeM TOTO, UTO B HUX OTCYTCTByeT KajuGp Ans cisGos.

Kanu6poBKa BajKoB OOXHMHBIX CTaHOB

I[Ipu mocTpoeHHy KajJHOpOB BaJKOB GJYMMHT2 NOCTYyNIAIOT B COOT-
BeTCTBHM C puc. 46 ¢ HCIOMB30BAHUEM oTHocsekics K Heit Taba. 8.

[MocTpoeHue KaluOpPOB MPOBOAAT CJCLYIOMINM oGpasoM.

1. HaHocsiT CPeAHIO JMHUIO ¥ BHIYEPUHBAIOT [PSMOYTOIbHHK IIH-
punoii B u BbicoTOH H.

9. BuiuepuuBaloT 3aKpyrienust pamuycom R. Touka a mpaMO-
yroJIbHUKa, B KOTOPOfi HAUMHAETCS 3aKPYyTJIEHHE, ABMACTCH UCXOJHOU
IUISL M3MepeHHs IIHPHHbL KaJHOpOB.

3. BeluepuuBaIOT BBIMYCK KaJuOpa, YyBequHqHBas IO cpenHel JH-
HUM B 06e CTOPOHB LIMPUHY B Ha TaKo# OTPe3ok, KOTOpBIt AacT Tpe-
Gyembill yroa. Takum 06pa3oM MOJy4alOT TOUKH a’ (puc. 46).

4. Touky @ ¥ @’ COSAMHSIIOT IPAMBIMU JIMHUAMY, OrpaHuuUBaIOIH-
MH GOKOBEIE CTEHKH Kaslubpa.
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5. BriuepuMBalOT 3a30p MEX/y BaJKaMH, KOTOPHIH 0OOBIYHO CO-
crapasier 109 oT guamerpa BaJKOB.

6. HauocsT 3akpyrJieHds 3asopa pajHycoM r.

7. BoluepyuBaioT rpaHyu Kajaubpa NMpIMbIMU JUHKIMH, Mapasiedb-
HBIMH CpeJHeH JMHuM. BOorHyThie yYacTKH (mepexuM), MojobHbe To-
Ka3aHHBIM Ha pHc. 49, cieiyeT No BO3MOXHOCTH He JONyCKaTh.
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Puc. 50. 3anonnenue u o6paso-

BaHHe UIBA B BEepXHell TOJoOBHHE

kaau6pa nocae 10-ro npoxona

Puc. 49. Smuunsit xanu6p B kaaubpe II (Maruuroropcku#i
¢ nepexuMoM KoMOuHAT)

Cnoco6nl yBeJHYeHHs] 3aXBaThiBaOed CHOCOOHOCTH
BaJKOB OJYMHHIOB

BHIYKJIOCTb OCHOBAHHS Y AIIUYHBIX KaJdnOpOB (MepexuM) yMeHb-
1IaeT yAap Npu 3aXBaTe MPOKATHIBAGMOH 3arOTOBKHM M CIOCOGCTBYET
TakuM 06pa3oM YJYULIeHWIo 3aXBaTa. Bnyk/oCTb COOGLIaeT mpoKa-
THIBAEMOJl 3arOTOBKEe CTaGH/IbHOE MOJIOXKEHHe Ha POJbraHre u INo3so-
J5eT H3BerHyTh HeYL0OCTB, CBA3aHHBIX C MOSIBJIEHHEM YTOJILICHHA Ha
VIIHPAOLIHUXCS GOKOBHX IpaHsiX packata. IIOCKOJIBKY 3TH 604K006-
pasHEIe YTOJILEHHsT BlepBble 06pasyloTcs NPH JOCTATOUHOM raybune
NPOHUKHOBEHHS JAedOpMaLuHy, HeleJaecoo6pasHo HMeTb BHIIYK/IOCTh B
MepBHIX KaJuGpax. YCTAHOBJIEHO, YTO BBIIYKJIOCTh BbI3bIBAET 06paso-
BaHMe CKJAZOK M TPEluH. DTOT BONPOC mHojupobHO pasbupaercs B
cratbe CHIENbKOBCKOTO, ¥Y3uenko 1 baxtunora [34]. Ha Maruurorop-
CKOM MeTaJlJlyprHueckoM KOMOWHATe NPH NpPOKaTKe 3aroTOBKH M KO-
HeyHBbIX npodHael, oco6eHHO B TPYOHOH 3aroToBKe, BCTpeYaIuCh 3a-
KaThl, KOTOpble 06Pa30BaJNCh yKe NPH NpoKaTke Ha Gaymunre. s
ycTpaHeHusi 3THX AehekToB Ha OayMuHTe ObIIH CHeJIaHbl Pa3fiHyHbIe
H3MEHEHHs, HalpuMep NPOKATKy CTA/H BECTH C MEHbLIAM obxKaTHeM,
BeC CJHTKOB YMEHBIIHJH, KaJHOPOBKY 3HAUMTE/bHO M3MEHHJH, OJHA-
KO BCE 3TH MEepONPHSATHs He JaJH NOJOKHTeJIbHOro pesyapraTa. Ha
puc. 50 mokasaHo 3anoHeHne KaiauGpo wa Maruutoropekom 6iy-
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MyHre nociae 10-ro npoxofa ¥ o6pasoBaHue 3ayceHna Ha HHXKHEH H
BePXHeH moJioBHHAxX packara. Ha puc. 51 mpejpcraBieHnl 3akatel B
yurupedne packara mias 10-ro n 12-ro npoxoxos B Il kasm6pe.
Puc. 52 nokaseiBaeT, Kak NpoXCXOAMT 3aKAT o6pasoBaHHEIX B 12-M
npoxone CKJIAJAOK NPH YKCTOBOM Npoxoae B IV kanu6pe. B xouie koH-
OB HA YKa3aHHOM 3aBOJ€ CTa/M BHITAUUBATh GoJiee N1yGoKue Kauus-
PBl ¥ YMEHDILIWIM BRIMYKJIOCTh (mepexum). BesencTsue stnx Mepo-
TIPUATHH NPeKPaTHIOCh 05pasoBaHue 3ayceHla. DblIo ycTaHOBIEHO
YTO NPH IJIOCKOM JHE KaJIWBPOB YUIMDEHHe YYACTKOB, MOKA3aHHBIX Ha

238
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Puc. 52. 3akarsl, o6paso-
BaBlilHecst 8 IV uncrosom
Kaaubpe fpH NpOKATKE B
12-M nmpoxoge (Marnurto-

Puc. 51. 3akate u cootHoueE-
HHSL YUIHpeHHa O1as ll-ro u
12-ro npoxopos B xaau6pe I11
(Marnutoropckuit KoM6HHaT) ropckuff  Kom6uHAT)

PHC. 52, yMEHbIIAETCS | TeM CaMbIM YIIHDEHHe TPOHCXOAHT pPaBHO-
MEpPHO MO BBICOTE packaTa. Ha 3ToM oCHOBaHMH NpPHILIK K BHIBOLY,
YTO JHO KaJH6POB JOMKHO OHITH COBEPLICHHO TJIOCKUM.

K rakoMy Ke BHIBOAY NpPHIULIH Ha ORAHOM 3aBOje B Fepmannu, o
yeM 'coo6om,aer Xoabuseinep [35]. B arom ciyuae Ha npyTkax H3 cre-
UHAJIBHOH CTaJI 4acTO OOHAPYHBAJH MHOFOYHCJEHHbIE OBEPXHOCT-
Hble Tpewunsl. TimarejbHble HCC/IENOBAHUS TOKA3aJH, YTO 06pasoBa-
HHUE 3THX TPELIHH TPOHCXOAMIIO He B OBAJbHBIX M KBalpaTHLIX KaJHG-
pax CraHa OKOHYaTeJbHOH Npokatku. ITocre 3Toro GbLIM npoBepeHbl
KaJI16poBKa U CXeMbl NIPOKATKY GJyMuira. B pesyJibrate aTOro nccie-
JoBaHusl Obl1a M3MEHEeHa KajuGpoBKa GJYMMHra H NOJHOCTHIO ycrpa-
HeHBl MepeKUMBl Ha Kajubpax. STOT ONHIT NOKA3LIBACT, YTO B KaJHG-
pax BaJKoOB GJIYMHHFa CJefyeT u3GeraTh BHUTYKJOCTH.

UroBbl o6ecriednTh HafeXHBI 3aXBAT 3arOTOBKY B SIIMYHBIX Ka-
Mu0pax BaJKOB GJYMHHIA, Ha JHe KaJMOPOB NENal0T Haceuky: STo
MPOM3BONUTCST HaBapKO#, (ppesepoBKofl uau Haceukoit. Hapapka sko-
HOMHYHee, YeM (ppe3epoBKa HJIH HAceUKa, KOTOPYIO PaHbIlie BHITIOJHS-
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JIH PY4YHHIM cnioco6oM. B Hacrosiiee BpeMsi [Jisi 9TOTO  NPHUMEHSIOT
dpesepHble WIH CreNUalbHble CTAHKH. Bajku ¢ Haceukoil, BHIIOIHEH-
Hoff HOBHIM CIIOCOGOM Ha MeTaJJIypruueckoM 3aBoje Xépaep, noxasa-
HBl Ha pHC. B3.

O. Pagemaxep B cBoell paGoTe [36] onucelBaeT cOBpeMeHHbIH THII
Haceuku (puc. 54 u 55) ¥ yKa3biBaeT Ha NMPEHMYLIECTBA BLIMOJHEHHS
HACeUYKH BaJIKOB C NOMOIIBIO ClelHaJdbHoro npucrnoco6aenus. [lpu
STOM cltoco6e Haceyky AeJaioT NPOCTbIMU TOKAPHBIMH pesllaMH, ecH
pPacCTOSAHUS MeXAY BHCTyMa-
MH Meubllue, ueM 4—5 b, rne
b — mHpHHA BepXHEH 4YacTH
BHICTYIIOB, paBHasi NPHMEpHO
40—50 mm. Ecau paccrosiHHe
MEXJIYy BHICTYNaMH JOJKHO
6LiTh MeHbIle, TO 3Ta paboTa
BLinoJiHsieTcss ¢pesoit. Leneco-
06pa3Ho, YTOGLl BBICTYNH Obl-
JIM PAacroJloXeHbl TOJ yIJIOM
okoso 20° ¢ TeM, uToOBl He
6bls10 oTOpachIBaHusl packara
B o0OpaTHyI0 CTOPOHY IpH 3a-
xBaTre. BHCTYNB BH3BBAIOT  Puc. 56. Kopposus Bajka 6IyMHHTA BCAER
ofpasoBaHue Ha MOBEPXHOCTH  CTBHUE *ziz%iz%bﬂooﬁ)m?;c%zﬂﬁf%ZHT‘; ;g'
Gaymos yrayGaenntt, uro Go- H::[(L)gﬂbl 10 oﬁosrlilaueuﬂux Y2pTON MecT)
Jee NPeANoYTUTENLHO, YeM 06-
pa3oBaHHE BHITYKJIOCTEH IIPH
IpOKaTKe B BAlKax C yrayOJeHUsSMH, YTO MOXKET NPHBECTH K NOsBJe-
HMIO 33KaToB.

Jloist noBeieHus Ko3(gulkenta TpeHus, T. e. J/f elle GoJbiIero
yBeJHUeHHs 3aXBaTa, BaJKHW GJyMHHra ox/naxjaaioT. Bo MHOTHX ciay-
yasx OXJiayKJeHHe BOJOH OCYIeCTBAsieTcss pa3Gpuisrupanvem. YHoraa
Ha CTaHax ¢ MaJiofl MPOM3BOJIUTENBLHOCTDIO IJIST OXJaXKIEHHs BAJIKOB
IPHMEHSIIOT CKAThll BO3AYX, OCKOJNbKY B pesysibrare AEHCTBHS BOIBI
MOFYT O0Gpa30BBIBATBCH KOPPO3HOHHBIE TPELIMHBI Ha MOBEPXHOCTH
BaJIKOB. DTH TPeIMHbl 06pasyioTcs B 30He AedopMalky, rjae HaXxons-
qasicss noj GOJMBIIMM AAaBJeHHeM MeXJy BajKaMu H MeTasljiom BOAa
HCIIapsieTcs, W ee Naphl oKaskiBaioT B3puiBHOe jaefictsue. Ha puc. 56
TOKa3aH BaJIoOK GJYMMHIA, Y KOTOPOro Haceyka paclovioxKeHa CJIv-
KoM BJiM3Ko K Kpasm Kaau6pa. W uMenHo aTu MecTta okasajuch IO-
BpexeHHuIMH. Haceuka He JO/KHA MOXXOMMTH GJM3Ko K Gypram
BaJIKOB. BaJKH, oxJiaXkKaaeMble BOAOH, UMEIOT GoJiee BHICOKHH H3HOC
KaJqH6pOB, UeM y OXJaMKAaeMblX CXKaThiM BO3AyXoM. Ha noBepxHOCTH
HeoxJaxKAaeMbiX BaJKOB IIPH BBICOKMX TeMIllepaTypax HaJjumaer
LWJIAK, YTO 3aTPYAHSIET 3aXBaT H KaK CJeJCTBHe yMeHbllaer ofxkarue.
Boay ajisi OXJaxIeHHs CJefyeT NOABOAUTb CO CTOPOHHI BhIXOAA 3a-
FOTOBKH U3 BaJIKOB, TOTJa BOJA CTeKaeT BHHM3 M He NoNajaer B 3a30p

5 X Xodhd u T. Hane



Cevernue A-B

ynaMu no

O. Pagemaxepy

Puc. 55. Oco6bifi ¢noco6 HaceuKH BaJKOB C BHICT

Puc. 53. Haceuka Bajka Gaymumra mo M. Xosbu-

Ha

54. Haceuka nosuI-
BBITYKJIOCTH
GIyMUHT
Panemaxepy

0.

Beiinepy
Puc.
HIeHHOR
BaJIKe
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Mexny Bajkamu. [Ipuw HM3MeHeHMH HanpaBJ/ieHHsl BpallleHHs BaJKOB
OXJIAXKAIOIYIO BOAY CJelyeT NepeK/Iio4aTb, 4T0 MOXKeT NPOUCXOLHTD
ABTOMATHYECKH, €CJH MEXaHH3M MepekJIOYeHHs BOJAH COEAMHeH ¢
ynpaBJjieHHeM peBepcHpOBaHHS ABHUratessi. KoanuecTBo BOAW ciaemyer
pery/ayupoBaTb TakKuM o0pasoM, uToObl obecrneynsajcs TpeGyeMblit
pacxonx M paBHOMepHoe pacmpeneyeHre Boabl. CJIMIIKOM CHJBHOE OX-
JAXKJEHHe CHHXKaeT TeMIepaTypy MeTallla, YTO NPHBOAMT K IOSABJC-
HHIO B HeM TPeIUHH.

BAyMHHIH AJSt NPOKAaTKH CHeHHAALHONH CTanu

Ha 3aBoznax, BBIMYCKAIOIHKX CHENMUANbHYI0 CTaJb, KAK [NPABUIN,
TNPUMEHSIIOT GJIYMHHIH CPeJHMX pa3MepoB ¢ JHAMETPOM BaJKOB
750—900 mm. 3a nocnexnue roxgsl B EBpore 3alnpoeKTHPOBaHO H €O-
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Puc. 57. Baakn ayo peBepCHBHOTO GJYMHHra AJs NMPOKATKH ChoeUualb-
HBIX cTaJjedt

Pa3Mmephl Kaau6poB kK puc. 57.

t
Kanu6p ‘ 1 11 Il I v A ‘ Vi ‘ Eouxa
Wnpuua, MM 424 205 216 165 144 70 500
BoicoTa, MM 180 18 140 120 130 130 i0

OPYXKEHO MHOro CTaHOB ¢ xuameTpoM Bajtkos 800—850 mm. Banku
GJAYMHMHTa HEMENKOro THIA [JI15 IPOKATKH CNelHaNbHBIX CTaJel moKa-
3aHBl Ha puC. 57, a aMepUKAHCKOro THma — Ha puc. 58.

[Ipu medopMaunuy CHeNHANBHBIX CTajell He cJedyeT Ha NepBOi
CTaA{H IPOKATKM JONycKaTb yiupenue. [Tostomy caenyer obecrnedu-
BaTb B NEepPBLIX KaJauOGpax BCecTOPOHHee oGxkaTHe, YToGbl NMPeaoTBpa-
THTh yuiupeHue. IIpy 3TOM PeKOMEHIYeTCsi KaK MOXHO 4Yaule KaHTo-
BaTh 3arotosKy. OGXKaTHe COCTaBJIIeT NPU NEePBHX NPOXoAax IIpu-
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‘68 TTIPOKATKA CJ/IMTKOB H KAJHUBPOBKA OB)XMMHLIX BAJIKOB

mepHo 10% u B mocsiennux gocturaer He Gojiee 20%. Tpyano nedop-
MHpYyeMble CTaJH CJACAYeT NPOKaTHBAaTh C JNCTATOYHO GOJILIIUMHU OG-
JKATHAMH 32 NPOXOJ, HO ¢ YMEHBLIEHHO! CKODOCTBIO MpoKaTKu. Ecuau
TaKHe CTaJH MPOKaThIBAIOT CO CAMIIKOM MaJbiM 08XKaTHeM, TO BCJex-
CTBHE HEZOCTaTOYHOH AedopMamMu Mo BHICOTE packaTa MOryT mo-
SIBUTbCS] BHYTPEHHMe paspblBbl. FEc/u creluaJbHble CTaqd NMPOKaThl-
BAIOT CO CBOOOAHBIM YIUIMpEHHEM, TO BO3HHKAIOT TPELIUHH MO KpasMm
3aTOTOBKU. YKa3aHHBIe fe(heKThl MOSB/ISIOTCS BCJIEACTBUE PacTsruBa-
IOIIMX HaNpsKeHUH. BHyTpeHHHe TpelHbLl NPH KajbHeHulel npokar-
K€, KOI'’la CedeHHe 3aroTOBKM CTaHeT MaJlbiM, 3aBApUBaIOTCA. Tpentu-
Hbl Ha Kpasfx packaTa, Hao6opoT, paclIUPAIOTCS NPH NOCJAELYIOMUX
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Puc. 58. Bajki 1yo — peBepCcHBHOTO GAyMHHTA AJs
MPOKATKH CHEUHANbHBLIX cTajtell (aMepHKaHckaa Ka-
Jgubposka)

npoxojaax. BHyTpeHHHe pa3puiBbl MOATOMY GOJIBIIEH H4aCTbIO OCTAIOT-
Csl He3aMeueHHBIMH, JaXe KOrla B TIePBHIX NMPOXORAX MPOKATHIBAIOT
CTalb B BaJIKax Masoro Auamerpa c HeGoJbIIMM o0xkaTHeM. BaJku
ONYMHHIOB ¢ OOLIKHOBEHHOH KanuGpPOBKOH, npeiHasHaueHHOH mJs
IIPOKATKH YIJIePOoAHCTOH cTaJu OObIYHOro KayecTBa, GoJblUel YacThio,
He TPUTOMHb! 1/ NPOKATKH JerdpoBaHHoH cranu. Crajab ¢ HOpMaJib-
HOH TPaHCKPHCTaJIH3alHied 1enecoo6pa3HO pasiuBaTh B CJAUTKM C
NpsSIMOYTOVIbHBIM cedeHHeM. Cramu ¢ rpyGoil TpaHCKpUcTaMiu3anuei
Jyulie pas/jiHBaTk B KPYTJbie CAHTKH. Biaropaps Takoit gpopme cianr-
KOB, KDaeBhi€ TPEIUHHLI HE YCTPAHAIOTCS, HO NMPeNOTBPAIIAIOTCH  Je-
()eKThl, BO3HHKAKMUIHE N0 AHATOHAJIH CJUTKOB C MPSMOYFOJbHHM Ce-
YeHHeM, KOTOphie 00pa3yioTCsl Ha CTHIKAX KPYNMHHX AeHApuToB. I[lpn
NOC/IEAYIOLIEH TPOKATKE B NPYTKH 3TH TPeIIMHBI CBAPUBAIOTCS, a NIPH
M3TOTOBJIEHHH JIUCTOB U3 C/I5I00B OHM NOSB/ISIOTCS B NepeaHeil yacTtu
JIUCTOB. :

Panbuie TpyanonedopMupyemble cTasnu CHauajla NPOKOBBIBAJIH, a
TOTOM TPOKaTbIBA/IH, YTO ONpPeAe]AJ0oCh OTCYTCTBHEM  INOAXOASIIHX
6aymunros. Jlaxke B HacTofilllee BPeMs Ha HEKOTOPHIX 3aBOAX CJIHMT-
KM H3 JIETHDOBAHHEIX CTajlefl NpeaBapHTEIbHO NPOKOBLIBAIOT, eCJIH
UMeIOLIHeCss TaM NMPOKATHBIE CTAHB He MOTYT O0ECHeuYuTb TAaKOro e

MPOKATKA CJIMTKOB U KAJIMBPOBKA OBXHMMHDIX BAJIKOB 69

OCTOPOXKHOTO 06XKAaTHS, KaK NpH KoBke. OJHAKO OIBIT paboThl Ha CO-
BPEMEHHBIX JyO-PEeBEPCHBHBIX CTaHax [okasat, YTo Te CTaJjH, KOTO-
phle TIOAMAIOTCS KOBKE, MOXKHO TaKKe M TpOKaTHBaTe. Duymumdr,
npeHa3HAUEHHbIH 1JIs TPOKATKH CIIEUHATbHBIX CTANeH, TOKEH HMeTh
HaIeXKallylo Kalu6poBKY BANKOB M JOJIKeH ObITh 000pyaoBaH pery-
nupyeMeM nprBojicM. Kpome toro, takue Craju CJleayeT NpOKaThl-
BaTh C NPaBHJbHEIM 00XKAaTHeM H C HECKOJbKHMH NPOMEKYTOUHBIMH
HarpesaMi AJIsi IPeIOTBPALLEHHS HapyUIeHHs! TPaBUIBIOro pacroo-
’KEHHUA BOJIOKOH B MeTaJjJe. B CBSI3W € 3THM JOJKHHB OBITH YCTAHOB-
JIEHBl HajJ leXaliye HarpepareJbHble MedH, yTo 06CTOATEIbHO OCBelle-
Ho B pa6ore Crende [38]. O npuures Kk BbIBOAY, 4TO 1yO-peBEpCHB-
HBIH CTAH C BaJKaMM, KaIMOPOBKa KOTOPHIX [TOKa3aHa Ha pHC. 57, Mo-
KeT 6bITh 3((hEKTHBHO HCNONB30BAH AJS OGXKATHS CJIHTKOB JIETHDO-
panHoO# ctaau. XamMmoHx H Kemepon [39] onucanu HOBHIH NMpOKaTHBIH
CTaH JJIS TPOKATKH JIEFHPOBAHHOM CTaJH, YCTAHOBJEHHBI Ha 3aBone
Atnac Ctun B Kanage. Crapniil cTaH-TpHO OHJT 3aMEHEH HOBBIM CTa-
HOM JXyO ¢ HHaMeTpoM BajkKoB 660 mam u AuHOH Goukn 1676 mm. Ha
craHe NPOKATHBAIOT Pa3/HYHBIE JETHPOBaHHBlE CTa/H, BKJIOUas HH-
CTPyMeHTaJbHYIO M Hepxkasewoilylo. Ha 3ToM cTaHe NpOKaTHBAKOT
KBajpaTHble 6ayMbl paaMepoM 150 X 150 mm 1151 COPTOBBIX CTAHOB U
pasmepoM 200 X 200 mm nas KoBKH. CIHTKH UMEIOT KPYyrJioe ceueHne
auamerpom 480 mm (Bec 1800 x2) u 400 mm (Bec 1400 x2).

h

Baymutru ¢ ¢acoHHbIMH KanHOpamu

B oTZe/bHHX cayuyasix Ha OJIyMHHrax TNpOKaTHBAOT (hacoHHBIE
6ayMbl 1Js MX AajbHelliell TPOKATKH B IIMPOKONOJOUHBE BalKu M
wnysTe. Ha puc. 59 u306paxeHbl KaauGpoBanHble BaIKKH GJyMHHIa
JJIS IPOKAaTKH (DACOHHBIX 3arOTOBOK JJIsi LIHPOKOTOJOYHBIX ~GasloK
300 X 300 mx ycraHoBJeHHOro Ha 3aBoje JlakasanHa Crun (CLIA).
Ha srom 3aBoze B 1904 r. 6bls1 YCTAHOBJEH CTaH AJis NPOKATKU PO~
KOTOJIOUHBIX 6asloK ¢ BbICOTOH mosku cbile 230 mam, npuyem npex-
BAPUTEJIbHBI UepHOBOH NPO(QH/b, U3 KOTOPOro NMPOH3BOJAMIACH TPO-
KaTKa Ha GaJO4YHOM cTaHe, nogaydanu ¢ Gaymunra. HoswiM siBisiercst
npoKaTka Ha GJyMuHre NpoGHIHPOBaHHBIX 3aroToBOK (beam blanks)
IJIs1 ABYTaBPOBHIX M IIBe/sepHbIX 6ajok, BHenpennas s CIIA, uro
omucaHo B pabote Pocc BeitHona [40]. Dtu  3aroroBxu Aaior GoJiee
paBHOMepHOe pacnpejesieHde 06xkarus, 4eM NPH NMPOKATKe K3 MPSAMO-
yroJibHo# 3aroToBkH. Takas (pacoHHas 3aroToBka ofecreunBaer Jayd-
Iree 3amosHeHHe (QUIaHUEB YHCTOBLIX KAJHODOB M yMeHbIUAeT KOoJHye-
ctBo 0TX010B. CJAHTOK o6xuMaerca B [ kanubpe Bajkos OjayMuHra
(puc. 60) 0 BBICOTHI, MeHbLIe IIHPUHLL /] peGposoro KauuGpa. Ilocne
JBYX NPOXOJIOB 3aT0TOBKA TONajaeT u3 pedposoro kanubpa s I11 npo-
dunupyooumil Kaau6p. 3aTeM, Tocsie HECKOJIbKHX TPOXOAOB B 3TOM
KaJu6pe 06pasyeTcsi NpOQHUIHPOBAHHBIA PacKkaT, KOTOPHH B 3aBHCH-
MOCTH OT €ro pasMepos cxoBa oSxuMmaercs B / niu I/ Kanubpax. ITo-
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Puc. 59. Bankn 6nymuHra nJs uepHOBO# NpPOKaTKH
3arOTOBOK NPH HPOKaTKe UIHPOKOMONOUHBIX GaJoK
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Puc. 60. Banku Gaymuura, npeinassaueHHOro mis npo-
KaTK¥ 3aroTOBKM AJs 6ajlKu CO CXeMOH NpOKaTKH M3

CJIUTKA

MPOKATKA CJIMTKOB W KAJHBPOBKA OB)XHMMHBIX BAJIKOB 71

cJIeflHMe TPOXOAH BhiNoJHAOTCSA B [/] Kanubpe (daconHom), mocne
4ero 3aroToBKa Nepefaercsl Ha GaJslOUHHIN CTaH.

HenpepoiBHbie GJIYMHHTH

[IpoxaTKa CJIMTKOB B 3anOJIHEeHHHX Kalubpax, HeCMOTPSl Ha CBOM
NpU3HAHHbIE JOCTOMHCTBA, TeNePb He HAXONMT TNPHUMEHEHHS, TaK KaK
OJIyMUHTH TPHO 3aMeHeHHl OJyMuHramMy JIyo ¢ INepeMeuaiouMcs
BEPXHHM BaJKOM. [los102KuTesIbHBIE CTOPOHBI MPOKATKH CJIHMTKOB B 3a-
NOJIHEHHBIX KaJHOpax HOCTUTHYTH B NMOJHOM oObeMe B HenpepblBHBIX
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Puc. 61. HenpepuiBubiit 6ayMunr u3 8 iereh

6/yMUHraxX, B KOTOPHIX BajJKH MEXIy NPOXOAaMy He YCTaHaBJIUBAIOT-
©f1 10 BEICOTe (€CAM HE CYUMTAaTh HACTPOHKH) M B KAXJOM Kaan6pe
NPOM3BOIUTCA JIMIIbL OAUH TpPoxoA. Takue npokaTHble CTAHH B CHIA
paGoTaloT yKe B TeueHHEe HECKOJBKHX HECATKOB JeT. OHU COCTOAT 13
1ecKOJbKUX (70 8) mocienoBaTesbHO, OfHA 3a APYTOH, pacrosokeH-
ublx Kieredt (puc. 61). Tak, nanpumep, Ha 3asoje B ['spu (wrrat Munu-
ana, CIIIA) BMecTo peBepcHBHOrO GJIyMHUHTa 1yO nepefi 3aroTOBOYHHIM
CTAHOM YCTAHOBJEHH ABE IPYNIIH, cOCTOSIME B OOIIeH CJIOXKHOCTH U3
9 kaerefi. Cautku uMeioT cevenne 603 X 603 mm. Ilocne nepsoro npo-
X0a CJAUTOK HMeeT ceueHde 562 X 562 mm. CauToK KaHTyeTcs Iocie
Kaxjoro npoxozaa. [loc/iie ueTBepPTOro MPOXOA@ 3aroTOBKA HMEET ce-
yeune 380 X 320 mm. MunHMaJbHoe oOKaTHE COCTaBJAET 17,6%,
Makcumadabroe 26%. CTpesbuaThle KanuOphel JalOT BO3MOXKHOCTB IIO-
JyuaTh 3HAUHTeJbHOE 00XKaTHe YXKe NOcje YCTPaHEeHHs JIMTOH CTPYK-
TypH 6e3 YXyAlIeHHs CBOHCTB MeTaila. JTOT CTaH 3aCJyKNBAET BHU-
MaHMS TaKKe W TOTOMY, YTOo KPOMe 3TOr0 C/Iyvas cTpeJbuarthle KajnG-
Dbl IPHMEHSIOTCS TOJIBKO TPH NMPOKATKE . KBAAPATHOM 3aroTOBKH He-
Goabioro cedenust (co croponoit menee 120 mm). CkopocTa Bpalile-
HUS BAJIKOB B TOM CTaHe OUEHb HH3KUE: B MEPBHIX JBYX KIETAX
6,3 06/MuH, B Tperbell 1 uerBepToit 10,5 06/MHH. Takum xe crnoco6oM
B I'spu nomBepraioTcsl NpeABapHTEIbHON NMPOKaTKe CAUTKH IJs Pelb-
coBoro crana. Kas6poBKka BaJKOB 3TOr0O cTaHa NOKa3aHa Ha pHC. 62.
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Puc. 62. Kaan6poska BajJKOB HENpepHIBHOrO GayMuHra,

ycranosienHoro B I'spu (Mmguana, CIUIA) gas npo-

KaTKM 3aTOTOBOK [Jf peJIbCOMPOKaTHOro craHa. Lludper
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Puc. 63. BAYMUHT crnenuaipHOrO HasHaueHWs s PesbCOBOIG CTaHA

TIPOKATKA CJIMTKOB M KAJIMBPOBKA OB)XHMMHBIX BAJIKOB 73

Ha saBoge ®opx B Popasone (CIIA) skcriyatnpyercsl TaKke
[10ZOBHEI HelpepbBHbIH 0JyMUHT, B KOTOPOM B yeThlpex NocjexoBa-
TeNbHbIX KJACTSIX POKATHBAKT CAMTKH OBAJIDHCrO CEHeHHs ¢ BOJIHH-
cTOl MOBEPXHOCTLIO Ha KBaApar €o croponolt 165 ax. Pacnosoxenne
060OpY/A0BAHHS ~ AMEPUKAHCKOro crelnasH3HpoBanHoro GuyrMHUHTa
peJIbCOBOrO CTaHa MOKa3aHO Ha PHC. 63. DTOT CTAH COCTOHMT H3 IBYX
10CJE0BATENbHO PACTOIOXKeHHbIX Kjereil 1yo, B KOTOPHIX C NpuMe-
HeHWeM [TOBOPOTHOrO CToJ]a AeJaloT Mo 2 npoxoja, # PacrnoJoXKeHHOH
32 HHMHU KJETH TPHO, B KOTOPOH METaJ/1 COBEpPUIAET 7 NpoXoJoB.




F'aasa Ill
I[TPOKATKA 3ATOTOBKH, CYTYHKH U NOJOCHI

OO0 e NoMoKeHus

3aroToBKa H CyTyHKa OTHOCHTCS K rpymnure noJynpoayKTa U npes-
HaSHAYCHBl VI najibHedIlel nepepaGoTKu Ha MPOKATHHIX CTAHAX H B
KY3HEUHBIX llexaX. 3arotoBKa GbiBaer KBagpaTHasi H IPSMOYTONbHAS.

KBajipaTHas 3aroroska umeer 3aKPYIJIEHHbIE YIJIbl H SIBJSETCS
[IPORYKTOM TIpEABAPUTENIbHOM NMPOKAaTKH. MUHMMANBHOE CeueHue 3ar0-
TOBKM paBHO 50 X 50 mm, MakcumanbHoe no 130 X 130 MM, AJHHA
KOJIe6/IeTCst B IUHPOKHX Npeenax. IIpSMOyroyibHas 3aroToOBKA HMeer
MHHHMAJIBHYIO TOMHKHY 50 MM i wupuny go 115 mm.

CyTyHKa npexcraBasier co6oit NOJIOCY C 3aKPYrJIeHHHIMY GOKOBHI-
Mu rpansmH. Hlupuna ee — ot 45 no 150 mm. Tommuua pus HIMPUH
oT 45 10 120 mm HaxomuTcs B npenesax 15—30 MM, IAS IUPHHE OT
120 no 150 mm — B npenenax 15—75 mm. B HEKOTOPHIX CJAydasix TOJ-
IIHHA CYTYHKHM MOKeT HOCTHIaThb b M.

Kpome npusesensoit Bhimte KJIacCH(DUKaINK, MPHMEHSeTCH TaKxKe
Kaaccupukauust pupmel MonTan-Yuuon.

OGxumMHbIE (YEPHOBBIE) KJETH 3arOTOBOYHBIX CTAHOB

B uepHOBBIX KJeTSX 06KUMAIOT HCXOMHBI CIHTOK WM 6aVM 10
CEUEHHs, NOCTYNAIOMIEro B WICTOBYIO JIMHHIO, T. €. IPOH3BOAAT npen-
BapuTeJbHOe oGxKaTue. [IpH 5TOM HauajqbHOE W KOHEYHOe Ceyenue
OGLIYHO HMEET OMHAKOBYIO ¢opmy. Ha 4epHOBLIX KJeTsiX 3aroToBoy-
HBIX CTAHOB TIPH TMPOKATKe 3arOTOBKM H CYTYHKH TIPHMEHSIIOT BBITSIK-
Hble KaJu0phl, onucaHHble B raase 1. daconnbie KaJIMOpHl HapesaloT
B Ba/KaX YEPHOBHIX KJETEH TOJIbKO B HCKJIOUUTENBHBIX CIVYAsiX, Ha-
NPHMED TPH TPOKATKE LIHPOKONONOYHBIX GallOK, LIYHTOB H TPOUHX
TSRKeNbIX npoduiedl. UepHoBble Baiku, NPHMEHsIEMble B 5THX caydasx,
OTIHHYAIOTCS OT YEPHOBLIX BANKOB COPTOBHIX CTAHOB TeM, UTO HAa HUX
NOMyJaETCA He TOJLKO KBAJPAT, HO M HAUHHAETCS (HOPMUPOBaHHe
npo¢ussi. Huxe Gyayr paso6pans KaJMOPOBKH TOJLKO TaKHX BaJ-
KOB, KOTOpLIE NPOH3BOAAT INPEABAPHTENLHOE O6KaTHe, He H3MeHss

NPaKTHYeCKH (OPMBbI NPOGUIS, T. e. HMEIOT CBoell 3ajmauedt JUCTYIO
paboTy BHITSKKHY.

MPOKATKA 3ATOTOBKM, CYTYHKH H TOJIOCHI 75

OcHoBBE pacuera

B npeasiayuieil riase onucatbi METOAbl PallHOHANBHOIO paswganuTL;:
HHg KaauGpoB B BajKax KJETH TPUO, NMO3BOJSOLIHE li(ofic::é‘T};}:)TproKa
# BITSIZKKH, TIOBBICHTD -
MaJbHBIX VCJAOBHH oOxkKaTud H B , | '
TbIBaeMOI‘g Merasjia H ONHOBDEMEHHO CHM3HTb PAacXOl 3Hepriy Ha
POKATKY.

1 T T ‘l I ]
| 3 Y S S g 8
| 2 S 105 V2 o 09 L1 90 1 90 i
S [ e ““"“‘""‘”0""“*‘2/ —o=! ] e ] =3 B 4
gz 25— # * * :
Ql f i—l—)—é K
JJ—Q s—+ o b 8 N6
:\' N A\ i —\
o o Q)
J & > ~ T T
g 3 ST T4 T73 STT1%2
T 1900

)

y
e

40

192
JU

J p— T o= |
iR eE e =t
] \ 1
S
T

0476
0471
523

|——p 676
9449

CXOAHHX 6JyMOB
oBKa BajKOB craHa Tpuo 650 AMs NPOKATKH K
Puc.ggg.xl(gggﬁg% Kaxuiii uersepThlil MPOXoa — KBaApatuuil (cM. Taém. 9)

IMocTpoenne KaauBGPOBKU YEPHOBRIX BaJHéOB 3ar0TOBqubué6i;r{§1;3§
nocobamu. B onHoM ciayuae
Mo2KeT GLITh MPOBEAEHO ABYMS ae o0wmarie
HHSI KBaZpaTa TOJIbKO OJHOT
copeplIaeTcs ¢ Lelblo Nojayye feuroro
TOJIyueHHsT KBaJp
Jayuyae KaaubpoBKa, Kpome
D onciro pa BO3MOZKHOCTb IpOKarT-
, : npesycMaTpHBaeT
OJHOIO KOHEUYHOTO pasmepa, (AHOCTE TIpOKaT-
agparos, KOTOpble MOTY
KH Pfa TPOMEXKYTOUHBIX KBA] T
[ rpynme. ITpumep Kaau6p

BaHH /15 IPOKATKH B YHCTOBOH -
BOMY MeToAg)z usobpaxen Ha puc. 35 u Tabn. 3. Ilpumep K;g?;?ﬁi}éﬂ

10 BTOPOMY METOYy H300pakeH Ha PUCYHKaX 64 1 65 U OTHO
HuM Tabauuax 9 u 10. ]
K TIpu xanu6poBKe no puc. 64 KBaﬂspsaTOM ;{BJI;{%TCHT Ox;a:);;lmbrxlﬁp O;g;
% uc. — KaXJIHH# B .
BepTHIH, a NPy Kaau6pOBKe 1O P .
Oge Ka’JmtSpopBKH HMeIOT Ty OCOGEHHOCTh, UTO BO BCEX IPOXOAAxX Npo



76 TIPOKATKA 3ATOTOBKH, CYTYHKU W TTOJIOCH

[IPOKATKA 3ATOTOBKH, CYTYHKH H TOJIOCHI 77

Tabauya 10

Cxema NMPOKATKM 3arGTOBKM W3 Gayma 260 260 #m Ha crane Tpuo (cm. puc. 65).

Kaxpmit BTOpoil NPoXoj AAeT KBaapar
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Puc. 65. KanubpoBka Baikos cr ‘
E ana tpuo 650 anaa npoxaTkH 6
260 mm Kaxnbiit sTOpOii npoxon—-—xaanpamuﬁp(cm. -raﬁnl.lerO)B 200

Tabauya 9

Cxema NMPOKATKH 3aroToBKM H3 Gﬁymon 260X 260 #u wa cTame TpHO (cM. pHC. 64)
Kaxpeiii yetBepThifi npoxox maeT kpazpat . ) "

Ne Ne h L
npoxoza Kasu6pa i :)u iz ii ko
%
(l) , — 260 260 —
BEPXH. 234 265 26 5 0,
2 1 HnkH. 208 K 265 26 (5J {(1)8
3 IT Bepxn 239
. 213
g 11 HuxH. 213 213 gg g 08
5 111 Bepxs, 187 218 26 5 1950
T11 Hexn. 161 K 218 26 0 }ggg
7 IV Bepxu 192 ’
. 166
S IV aikn. 166 166 gg 8 1358
¥ V BepxH. 140 171 26 5 be
V HAXH. 114K 171 2 0 %gg?
11 VI Bepx#. 145 ,
12 VI HuxH. 119 Hg gg 8 i?'gg

TMpruMeuanue. K — KAHTOBKa,

N Ne n 3 Ak Ab ‘%,k‘
npoxoza xanu6pa MM MM MM MM 3;0
0 - 260 260 — - —
| [ BepxH. 234 K 265 26 5 10,0
2 11 HHXKH. 239 239 26 5 9,8
3 I1 BepxH. 213 K 239 26 0 10,89
4 111 HuxH. 313 218 26 B 10,89
5 111 BepxH. 187 K 218 26 0 12,2
6 1V HmKH. 192 192 26 5 11,91
7 IV Bepxn. 166 K 192 26 0 13,52
]
8 V HHXH. 166 171 26 5 13,52
9 V BepXH. 140 K 171 26 0 15,68
10 V1 HuXKH. 145 145 26 5 15,20
i1 V1 BepxH. 119 K 145 26 0 17,92
12 VI BHXKH. 119 ‘ 124 ‘ 26 l 5 \ 17,92

MpumevyaBne K-— KaHTOBKA.

U3BOIUTCA OJHHAKOBOe abCoJIOTHOe 00KaTHe, B TO BpeMA Kak OT-
HOCHTeJIbHOEe 063KaTHe B NEPBHIX IPOXOAaxX SBJAETCA He6OJIBLINM,
a B jajbHeHUIMX NMPOXOAAX MOCTENEHHO BO3pACTaeT. B stoM cayuae
BepXHee JaBJeHHe PaBHO aGCOJIOTHOMY 06xaTHio o BHICOTE B HaH-
HOMt mape KanuGpOB, ecid BCE TPH BaJjKa MMEIOT OJlMHAKOBHIH Ha-
yasbHbE guamerp (cm. puc. 34). Eciu HYyxKHO, uyToGbl BepXHee AAB-
JleHHe BO BCeX Mapax KaJau6pos OBIIO OAHHAKOBBHIM, TO B HHX HY>X-
HO NpeIyCMOTPEeTb OJHHAKOBOe o6kaTie No BhicOTe, Kak TMOKasaHo
wa xajauoposkax puc. 64 u 65. Kak BunHO 13 Tabn. 11, sepxHee Aas-
JleHMe M aGCoJIOTHOe ofXkaTHe Mo BBICOTe BO BCEX Mapax Kaaubpos
NPUHATHL paBHEIMU 26 M.



78 NPOKATKA 3ATOTOBKH, CYTYHKH H IMOJOCH

Tabauya 11

Buitskka u Bepxunee jnasnenue (B MM) Npu kaaubposke no Ta6a. 9. Hauanwwmii
AuamMeTp BCeX BajKoB 650

Kamnu6p I 11 11 v v VI
O6xarue N0 BHICOTe B BajKe: 26 26 26 26 26 26
BepXHeM BepxHee
JlaBjieHHe 26 26 26 26 26 26
cpesHeM CEeKYHJ Hast .
BRITSI2KKE 122,5 1122,5 |122,5 |122,5 1122,5 [122,5
cpeiHeM BepxHee
RasjeHHe 26 26 26 26 26 26
HHXKHeM CeKyHAHAs
BLITSKKA 122,5(192,5 (122,5 {122,5 122,5 |122,5
Karatomuft guamerp maska:
cpeaHero 429 | 424 | 476 | 471 | 523 | 518
BEDPXHErO 455 | 450 | 502 | 507 | 549 | 544
HUXKHEroQ 403 398 450 445 497 492
B cayuae, ecsu BepxHee jgaBJieHHe OyneT MeHbllle aBGCOJIOTHOIO

06KaThsl Ha BEJUYMHY X, TO AHAMETP BEPXHETO BAJKA AOJKEH GbITh
YMEHBLICH, 2 JHAMETD HHXKHETO YBeNHUeH Ha TY JKe BeJHUMHY X, UTO
BLI3OBET HApYLIEHHe NpPaBHJA, COrJIACHO KOTOPOMY BCe BAJIKH JOJIK-
Hbl HMETh OIMHAKOBBIA HauaJbHBIA cpefnuil nuamerp. Ecin  yBenu-
UHTh IMaMETD HHMIKHEro BaJiKa Ha BeJIHUMHY aGCOJIOTHOrO 06KaTHs
10 BBICOTE, BHIGPAHHOrO IJIs BCeX NAp KaJHGDOB, ¥ YMEHBIIUTL [Ha-
METp BEpXHEro BajlKa Ha Ty e BeJHYHHY, TO BepXHee JaBJeHHe,
4 OTCIONA M CEKYHIHAsl BHITSAXKKA BO BCEX mNapax KaaubpoB O6yayr
PaBHEI HyJII0. DTOT Ciyyait H3o6paxen Ha puc. 64, a B Tadd, 12 npu-
BEACHBI JaHHBIE 3TOH KaJauGPOBKH. DTO TaKKe OTHOCHTCH K Kauub-
PoBKe, U300paxeHHOH Ha puc. 65 (CM. Takke Ta6JI. 13). Hamaexa-
Ilast BeTHUMHA BEPXHEr0 H HHXKHErO [aBJEHUS He MOXer ObiTh
HaHJeHa BbIUHCJIEHHEM, [OSTOMY 3TOT BONPOC MOXKET GHITb pellleH
TOJLKO Ha OCHOBE NMPAKTHYECKOro onbiTa. OMHAKO MNPH ONHCAHHBIX
CHCTEMAaX KaluOPOBKH HamJexalnasi BEJWUHHA BEPXHETO H HUMKHErO
R@BJCHHS MOXKeT OBITh JIETKO JOCTHTHYTA MyTeM H3MeHEHHsl JHaMeT-
pa BEPXHEro W HHXKHEro BaJKOB.

Be/urHa BHTSXKKH H3MeHsieTCst OT NMepBOro K noCJIeAHEMY NIPO-
X0y NOJOOHO H3MEHEHHIO OTHOCHTENbHOTO 0GMKATHS. ITockoabky Ha
UCPHOBBIX BaJIKaX 2Ke/aTe/IbHO NMPOKATHIBATL GOJBIIOE KOJHUSCTEO
' Pa3JMYHBIX KBaZpaToOB, TO OOBIYHO NMPHMEHSIOTCH HeGOJbIIHe 06Ka-
THst. [lIHpoKko mpuMeHsIOTCS smuuHble H POMOGHYECKHe KaJIHOPLI, KO-
TOpbI€ TIO CPEBHEHHIO C CHCTEMOH KBaapaT — OBaJ JAIOT MeHEIIHe

TIPOKATKA 3ATOTOBKH, CYTYHKH H II0JIOCHL
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Tabauya 1Z

BRITSKKa M BepxHee jJasJjende (B Mu) npu kanuGposke mo Tabn. 9, HauadbHbIH

AuaMeTp cpeaHero Bajka 650 sm, HaMANLHBIR AMAMETD BEDXHETO BaJKa

650 — 26 == 624 uu, HAMAJLHBI AHAMETD HIKHEro Bajka 650 - 26 — 676 ma

(puc. 64)
Kaaun6p 1 11 m v \% VI
O6xaTHe NO BHICOTE B BaJjKe: 26 26 26 26 26 26:
BepxXHeM | BepxHee JaBJeHHE 0 0 0 0 0 8
CpellHeM | ceKyHAHAs BBITSXKKA 0 0 0 0 0 0
cpeaHeM | BepxHee jAaBJeHHe . 0 0 0 0 0 0
HUXKHEM | CeKyHZHasi BHITSKKA 0 0 0 0 0
Katatmowuii nuaMeTp BaJjka:
e e e e 429 | 424 |T 476 | 471 523 | 518
Sﬁﬁiiii‘?, Dol 499 | 494 | 476 | 471 |, 523 | 518
HHXHETO . . . . . . . .. .| 429 | 424 | 476 | 471 | 523 | 518

Tabauya 13

BuTaKKa M BepxHee jJaBJjienue (B um) NpH nannﬁyosxe no rtaba. 10,
HavanbHolit  AuaMeTp cpejiero Baika—650 ma; HAYANBHbIA MUAMETD BEPXHEr0 BAJKa
650—26—624 mx; HAYaAbLHBIA AUAMETP HIKHEro Badka 650--26=676 um

(puc. 65)

Kaau6p I 11 1 v \% Vi

O6:xaTHe N0 BHICOTE B BaJIKe: 26 26 26 26 26 26

BepxueM BepxHee MaBJEHHE . . 0 0 0 0 8 8

CpepHeM CEKYHJHas BbITAXKA 0 0 0 0 0 0

CpenneM BepxHee JaBjeHHe 0 0 0 0 S 0

Huxuem CeKYHJHAs BhITSXKKA 0 0 0 0

Karaomu#i puameTp BaJjka: wr | s
403 | 424 | 450 | 471 ]
:ggiﬁz::g 403 | 424 | 450 | 471 | 497 | 518
HUXHETro 403 | 424 | 450 | 471 | 497 | 518

BBHITSIKKH. DTHM e IPEUMYLIECTBOM B KaueCTBe NMOATOTOBHTE/IBHBIX
06/1afaloT TaKxke CTpe/byaThie KaJIHOPhl, HMelOWHe, OAHAKO, TOT ge-
JOCTATOK, UTO B HHX MeTajlJl MeHeeéyCTOPIT{HB, yto ¥ omnpejenser 60-
NpHMEHeHHe 3THX KajauOpos.
Jleel?xfi?ipu%eﬂeﬂm NPUHIKMNL TOCTPOEHHsl KaanOpOBKK YEPHOBHIX
JMHUH 3arOTOBOUYHBIX CTAHOB ¢ NMPHMEHEHHeM  sIHYHBIX H POMOGHUe-
ckuX KaauGpoB. OCHOBOH [JIsi NIPABUJIBHOrO MOCTPOCHHS KaJauBpoBKH
SIBJISIETCS BBIGOP MOCTOSTHHOM BHITSKKH M NOCTOSTHHOTO KOS(h:dUIHeHT2

YIIHPEHHS.



80 TIPOKATKA 3ATOTOBKH, CYTYHKM H NOJOCH

OG6o3HauuM:
A — BBITAKKA;
Ab — ymupenue. Ilpu stom Ab=C . Ah, rge C — nocrosis-
HBEIH KOS(p(HUHEHT;
Q,, Q3, Qs — ceueHHss KBaIpPaTHLIX KaJHOpOB;
Qq, Q4 Qs— ceueHHs NPSMOYTONLHBIX KaauOPOB.
[psamoyronbHukd Qs, Q4 Qs KAHTYIOT H NMPOKATHIBAIOT B KBal-

paTH Q3, Qs, Q.

Hmeem:
Q@
Qs Qs '
CU B
hs hs '
b b 1
bs by

Takum: 06pasoM omnpenensioT pasMepsl KBaJpaTHEIX KaJuGpoB
Q1, Qs Qs u . I

Pasmepnl NpoMeKYTOUHBIX MEXIY KBAAPATHBIMH NPSIMOYIOJIbHAIX
KaJuGpPOB ONpenessiioT CAEAYIOUIUM 00pasoM:
Q2 umeer pasmepH hg - by;

b2=b1+Ab=h1+Ab;
Ab=CAh; by=hy+C(h— hy).

HeusBecTHass BesuHHA Ay ONpenesIsieTCs B 3aBHCHMOCTH OT #,
CHeXYIOIUM 00pasoM:

Qe = hyby = hy hy + C hy by — Ch.

‘Tak kax
_ Qo _ A
G=—-=5
10
h2
B2 —hy h (L )= "
e (- cn

Otciona umeeM CJIeAyIOILHE 3HAUEHHS A5 Ao

b — b I+cy_ | 1 4+C
2 l[i‘/( 20) cr T

UncieHHble BhIPAMKEHHS NPH BeJIHuKHe A; BCerja siBJsiOTCA MeHblie I,
MOCKOJIBKY BBICOTA MeTasjga BCJeACTBHE OO0XKATHA YMEHbIU4eTCH.
O6o3nauuM sty BesHuuHy uepes K. Torma

h2 = Khl‘

ITPOKATKA 3ATOFOBKH, CYTYHKM H T10JI0CbHI 81

[onyuue Takum 06pa3oM Ay, MOXKHO BBIUHC/HTH WIHPHHY by, PaBHYIO
Q:

ha
Takum o6pasom, HMeeM
AT S b b . b b
hs hs b3 b, b, bg
he oy
hs he

OTHocuTe/IbHOe 06XKaTHe NPH  HelOCPeACTBEHHOM YMEHbIUeHHH
BBICOTH KBajpaTa, a TakxkKe NpPH o0XaTuu NpsSMOYroJibHHKa B KBal-
pat paBHo (1—K) 100%. D1oT crocol MOXKeT TOKasaTeCs CJOK-
HBIM, OfHaKo s moacueta seanunn K u (1—K) 100%  Bbruncaenst
TaGAMIBl AJIA Pa3ivMyHbiX 3HaueHuit C ¥ », KOTOpple AAIOT BO3MOXK-
HOCTb JIEFKO HAXOAHMTb COOTBETCTBYWOULyio BesuunHy K M OTHOCH-
Tesbiioe o6xarne. Hanpumep, npy € =0,20 (ymuperne 20%) u
A= 1,2, K=0,8, a coOTBeTCTBYIOllee OTHOCHTeJbHOe obxkaTue 20 %.

Ha ocHOBe M3JIOXKEHHBIX Bbille NPaBHJ MOryT OBITh BBHIYHCJIEHDBI
pasMephl KaJuOpOB I OTHEJbHHX Npoxonos. Pasymeercs, mocie
TOro, KAK PACcCYHTaHa M HayepueHa OjHa MojobHas KaiuGpoBKa, OT-
najaeT HeoB6XOAMMOCTb B NMOAPOGHOM pacyeTe KaJqHOpOBKH AJIS ApY-
X MCXOAHBIX Pa3MepoB MeTajuia, TaK Kak BCe HeoOXOAMMble BEJH-
YHHBI MOTYT OBITh Ge3 3aTpPyAHEHHI MOJYYeHBl M3 YEpTEXa. IMpumem
pacroJioxeHne KaJuGpos, KaK MOKAa3aHO Ha pHC. 66 (cM. Takxe
ta6a. 14 u 15). Bepxnee gaBiende u ofxkarie BO BCeX MNapax Ka-
nuGpoB OIHHAKOBO.

Tabauya 14
KasnGpoBKka 3aroToBouHoro cvama Tpuo (puc. 66)
Butskka > == 1,2. Kosddunuent yumpenua C = 0,20,

Ap

K03} OHIHEHT K=0,80. OtHocuTeabHOE O06XKaTHE - — =
0
=20 9. Kaxabili BTOpO#l NMpPOXOJ AaeT KBajpat

Ne Tnowane h b Cropona
100x04a ceyeHHs MM MM KkBappara
Mm2 MM
0 22 500 150 150 150
I 18 720 120 156 —
2 15625 125 125 125
3 13000 100 130 —
4 11 816 104 104 104
6 9060 83,5 108.5 —
6 7 569 87 87 87
7 6 290 69,5 90.5 —

6 X Xobp u T [Harp
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Tadauyalls
KaauGpoBka sarorosounoro crana tpuo (puc. 66)

Havaneuniét quamerp cpemHero Basika — 600 mm, HauaabHbli puametp Bepxmero.

Baska 600 — 17,5 = 582,5 mm, Haua/bHbl AHAMETP HHMKHETO BaJKa
600 + 17,5 = 617,5 un

Ne xanuGpa
MNokazatean

1 11 J$1 Iv

AGcoaotHoe o6GxxaTHe Ap, MM . . . . 30 25 20,5 17,5
Bepxxee naBnenue, um:
BePXHHI BAJOK . . . . . . . .
cpeaHuit BaJok . . . . . . . . } 12,5 7,5 3,0 0
Bepxnee nasinenune, mu:

cpeduuii BaJoK , , . . . . .,

HUXHHHA BaJokK . . . . . . . . } 12,5 7.5 3,0 0
Karaiomuit guamerp, mu:

CpefHero Bagka . . . . . . . .| 465 487.5 506,25 | 521,75

BepXHero Bajrka . . . . . . . 477,5 | 495 509,25 | 521,75

HUXHEro BaJKa . ., . . . . . . 452,5 | 480 503,25 | 521,75

B Bepxxem psany kananGpoB pacnosnoxkeHbl NPIMOYTOAbHbIE, B HHX-
HeM — KBaJparHble XanuOpel. KanroBka mosocel fipoucxoaut npu ee
nepexose C BepXHETO B HUXHUH PSAA KaauGpos, BCJAEACTBHE Yero KaH-
TOBKA MOXeT OCYLIECTBJIATbCH aBTOMATHYECKH NPH TOMOIH KaHTO-
BaTeJIsl.

HepHoBble KanHGPOBKH ¢ POMOHUECKUMH KaJubpaMu TakkKe npo-
eKTHPYIOTCS Ha OCHOBE CPAaBHUTEJbHO MNPOCTBIX COOTHOWeHH#. Ilpu
NpOXaTKe B POMGHYECKUX Kaiubpax Mocie KaXJ0ro Npoxoja NMpoH3-
BONMTCS KaHTOBK&, MPUYEM IOC/e ABYX NPOXOJOB B OJHOM H TOM XKe
Kanubpe C KaHTOBKOH MOJIyuaeTcsi NPHOANMKEHHBI KBAAPAT. BEITK-
Ka M ¥ yron 2g TpH BepUIHHe Kadubpa OCTAIOTCS NOCTOSTHHBIMH

b.

(puc. 67). Ilnoutane pom6a pasHa J?h , @ CTOPOHA PaBHOBEJHKOro
KBazpata a pasHa VJ . EcJu HCXOAHOe CeYeHHs M3BECTHO, TO ILJIO-
a/b CeUeHHs MOCJIEAYIOUMNX Kaau6pos Moxer GbITh onpeje/neHa Jio-

cTaroyHo npocto. M3 puc. 67 caenyer:
2J

b=htgo; == b=V2tha.
CooTeeTcTBYIOIAS BHICOTA ONPEAEAETCS U3 COOTHOLICHHS:
=bciga,

Juis nocnenyomux poMGHuecKHX KaaubpOB BeJHYHHBI b U A TO-
JY4aKOTCH M0 YCJOBHSM:

by = b, :VT; hy = hy VT

4 | o [T
< 3 3 B4 &
3| T ? s 3
%*i?ﬁ-*-*fﬁ*-‘- 155 =t [30+t= 155 —=1 108,5 }=-155—1 90,5 {=125—
! i i
1 i < 1
D — - —— - }
J [ &' ) e =
- ' A
1) f T 1
© & «
8 E - ; 18
S 3 3 § 8
=Y
1200
L/ )
_Sﬂig 9 §_F:_g~; )
~ -~ Y
AL | i
f !
N -—I.}O-— |- 1251 e 1041 -8.7-
S & | % 2
T g g g §
| b b 3 hd

Puc. 66. Kanubpoeka 3aroTOBOYHOTO CTaHa TPHO.
Kaxnuii BTOpOfl NpOXoJ — KBaApPaTHbIA

N
[
oL
>
[+ 4
3 Q
0‘9
%
X X
b

Puc. 67. Pa3smepn pOMOHYECKOrO Ka-
aubpa

6%
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CJjlefloBaTeNbHO, TOPH3OHTAJNbHAS H BepTHKaJbHA AMArOHaJN KaxK-
JIOTO LOCJIeAYIOUEro poMOGHYyecKoro Kasaubpa MOTYT OblTh MOJyueHH
nyTeM JeseH¥s] COOTBETCTBYIOLIMX BEeJHYMH Ipe/biayliero Kaaubpa
Ha KOpeHb KBaJpaTHBI M3 KO3(D(PHIHMEHTA BLITAKKH.

Be/MuKHa NMPHUMEHsIEMBIX NPU 3TOH KanuOpoBKe 00xKaTuii (no Bhl-
cOTe MpOKATa) BBIYMCJSIETCS Ha OCHOBe CJCAYIOLIMX DaccyXIeHui.
Pom6 kaHTyeTCsi MocJje ¥FaXJAoro Npoxofa Takum 00pasoM, 4YTo Be-
JduyiHa b OGKHUMaeTcs A0 BeJuuuHbl hy. O6GxKaTHe MO BbLICOTE PaBHO

1
Ah:bl_h2=b1 | — —— .
tgal/-x

OtHocHTe/bHOe 06KaTHe PABHO

400%:(1 —

]

bi—h .______) - 100%.

by lga V PN

Ha ocHOBaHHH NPHBELEHHBIX NPaBU/J MOTYT ObITH OlpejesieHbl
¥ rpadpuuecKHd MOCTPOEHBl pasMephl KajJuGpOB AJs OTAEJbHBIX MPOXO-
jioB. [IpH 3TOM, Tar XKe, Kak B NpelblaylieM HOpUMepe, NpH NpoBese-
HUH rpaHyecKoro NOCTPOEHHst U pacyeTa KaJHOPOBKM MPH MOCTOSIH-
HO[l BeJUUHHE ¢ M * JJs BCeX CJyyaeB pasMelleHHe Kaaubpos Takke
onpeneseTcs rpadHIecKu.

Pom6uueckue KaJuOpbl pa3sMelaloTcss B BaJKax CTaHa TpHO Ta-
KHM 06pa3oM, uTOOBl CBEDXY M CHHM3Y ObIH OAMHAKOBble pOoMOGHUe-
cKre Kaaubpbl. He pexomenayercs [pHMeHSATb XOJOCTble KajuOphI
s Tepenavud pom6a, Tak Kak ofpasymolluiics 3ayceHel B IHOCaeny-
0llleM BbI3BIBAET MOSBJCHHE 3aKATOB, YTO HeXesaTeJbHO, 0COGEeHHO
NpH MpOKaTKe CHelHa/lbHbIX CTaJel.

Henesnecoo6pa3Ho MpPOKATBIBATL 3aroTOBKY B uYeThipe IPOXO0.Q,
TaK Kak roToBas 3aroToBKa MOJXKHa [Ba pasa NPOXOJHTb UHCTOBOH
kanuGp (B BepXHeM H HMXHeM psjaax Kaaubpos). Ecau npumensercs
BepXHee JaBJieHHe, TO AUaMeTp BEPXHEro BaiKa BHINOJHseTCH GoJb-
(ue JuMamerpa CpeHero Ha BEeJHYHHY BePXHEro JaBJjeHHs], a AHaMETp
HEXKHEro BaJika — Ha Ty e BeJUYHHY MeHblle AHaMmMerpa CpefHero
BaJIKa.

COOTHOIIIEHHS, TIPUMEHsieMble IPY TMOCTPOEHHH YUCTO pomObuye-
CKOH KaJIHGpOBKH, NpHBejeHbl B TabJ. 16.

Yroa mpu BepuiHHe NpuMensiercs TeM OGoJbinuii, ueM MeHblie ce-
yenne pomba, TaK KaK TOTAa OH MoJiyyaercst 6oJiee BHITSIHYTBIM H Jer-
ye 3ajmaeTcss B BaJKH. Kpome Toro, MeraJs npereprneBaer GoJbuIyO
nedopManuio U MO3TOMY MeHbllle ocThiBaeT. Ecam yroa npu BepiinHe
pomba 2 o Mmeubine 110°, To MoxkHO paborathp Ges MNpPOBOAOK; IpH
GOJIBIIEM YIJIe caeAyeT NpPUMeHsaTb npoBoiku. [lpeumyliecTso pom-
Huueckux Ka/auGpoB COCTOUT B TOM, YTO MpPOKaThIBAEMBIH MeTaJlJl CO

TIPOKATKA 3ATOTOBKH, CYTYHKH M MNOJOCHI 85

Tabauya 16

PasMepni pOMOMYECKHX KaJHOGPOB B 3aBHCHMOCTH OT MJOMARH cedeHds M yria
npr Beriuue 2 a (cm. pHc, 67)

2a Ci ’ Cs h I b ‘ b:h Cz 20
30 1,000 1,000 1,414a l,414q 1,000 1,000 90
91 0,9995 1,001 1,403a 1,428a 1,017 1,001 91
92 | 0,999 1,002 1,385a 1,441a 1,042 1,0015 | 92
94 | 0,998 1,003 1,366a 1,466a 1,073 1,002 94
9 | 0,997 1,008 1,346a 1,495¢a 1,111 1,003 96
98 | 0,99 1,010 1,326a 1,524a 1,149 1,005 98
100 | 0,992 1,015 1,305a 1,555a 1,192 1,008 100
102 | 0,989 1,028 1,287a 1,589 1,234 1,012 } 102
104 | 0,985 1,031 1,269 1,623a 1,279 1,016 104
106 0,980 1,040 1,252a 1,661a 1,327 1,020 106
108 | 0,975 1,051 1,237a 1,701a 1,376 1,027 108
110 (,968 1,068 1,221a 1,742a 1,428 1,032 110
112 | 0,962 1,080 1,206a 1,78% 1,483 1,039 112
114 0,955 1,095 1,192a 1,835a 1,540 1,049 114
116 0,947 1,112 1,179 1,887a 1,600 1,055 116
118 0,939 1,135 1,167a 1,942a 1,665 1,065 118
120 0,930 1,155 1,156a 2,000a 1,732 1,075 120
122 0,920 1,182 1,144a 2,067a 1,808 1,088 122
124 0,910 1,208 1,133a 2,132a 1,879 1,099 124
126 0,899 1,240 1,123a 2,202a 1,960 1,112 126
128 0,888 1,270 1,114a 2,283a 2,049 1,125 128
130 0,875 1,308 1,104 2,370a 2,144 1,142 130

BCEX CTODOH 06paGaThIBA€TCS CTEHKAMM 3alOJIHEHHOro KalIu6pa,
4 CeyeHue Bcerna HMeeT dopMmy, 6anskylo K ksanparty. Hs storo
cJIelyeT, uTo NMOJ0Ca B KaJuOpe C NPSIMOHHEHHBIMH cTeHKamy Gogee
YCTONYHBA H HE Tak JIETKO CBa/HBAeTCsl, KaK B CTPebyaToM KasnG-
pe. HenocraTkom siBJIsieTCs TO, 4TO POMOHUECKHH KaJHOp XyxKe Ipe-
TSITCTBYET YIIHPEHHIO, YeM CTpPeabYaThiil, YTO ONpejessier Heo6Xo-
AUMOCTh MpHMeHeHHst HeGoJpluioro ymupenus (bg > k). O npuwme-
HeHHH POMOHMYECKHX KajquGpOB Ha HENPEpHIBHBIX 3ar0TOBOYHBIX CTa-
Hax yxe roopujiock (cm. puc, 62). Ilpu npoxaTke KsaJpaTHOro
npoduas poMOHUECKHe KaqHGPBI CJIYXKaT NMPeTYACTOBHIMH (LLIHXTO-
BaJIbHBIMH) . :

OcHoBHBIE (GHOPMYJIBI [J151 BHIYHCJEHHS PA3MEpOB  POMGHYECKOro
xanubpa, u306pakeHHOro Ha puc. 67, NpUBELEHBl HUXKe:

sinea=a:2y; cosa =a:2x;
cosa =Yy:c, Y= CCosa,
h =2y =a:sing;
h=2y= QCcosa.;
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b =2x=a:cosy;
b =2x = 2csina;
tga =b:h;

= c?sin2¢;

annd -V sin2a;

c=V Q:) sin2a;
C =) sinze;
Co=1:} sin2a:

a=c-sin2a;
¢c=a:sin2a;

C3 - ]
2 x
15000 150 ITpu srom:
14000 F 140 - ' _—
13000+ 130N N a= .
12000% 120 \\\\\hﬁ V Q&
nooot 110 LMK Yy
10000+ 100 NN t= 1/ QG
o Y000} % 90 \Q ‘\\:\ c=aC
¥ qom} - o0 PN =ats
< 7000 S 70 i s
6000+< 60 S
5000+ 50 - P
W00F 40 <
3000+ 30 B
2000} 20} 3
1000} - 10
at

[
a1 2 3 45 67 8
Homep npoxoda

— b o]

Puc. 68. Homorpamma nas onpepe-
JIEHHS] pasMepoB KaaubpoB s Ka-
JNMOPOBKY 3aroTOBKH no Taba. 17,

Prc. 69. Pasmeps crpeasua-
TOro  KaJjubpa

B
BHCMM;?:?;I.O!FGH?!E)IE:}{[ISH}?;JI p6aSMepr poMGuueckux KaJu6pos B 3a-
du6pa 4 yriia npu B
17 npuBeneHb! naHHbI R oTomry . s, 1207
€ AJs KaJnGpOBKH 3aroToBoy '
HOTO cTaHa n
ngﬁgame xBazparta 50 mm u3 ksagpara 100 mm. Yroa npu Bse LungH
pomba MnpHHAT paBHbIM 96°, BLITSIKKA 32 MpPoxos — 1,2 P ©
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Tabruya 17

Kaau6poBKka 3aroTOBOYHOFO CTaHA IS NPOKATKH KBagpata 50 mm cHenuaRbHORK
craau 43 kBajgpara 100 xx B 8 mpoxopos

Pom6uueckast KanubpoBka: 2« = 96°; tg —;— =111 A= 12

YV a=1095
Ne Tlaowans ceye- Va TopusogTanabHas BeprHranbHas
uus Q nuaroHans b nuarosanb h
npoxoxa MM MM MM MM
0 10 000 100 149,0 134,0
1 8340 91,4 %136,0 122,2
2 6 950 83,5 124,2 11,8
3 5800 76,1 113,5 102,0
4 4 830 69,5 103,5 93,0
5 4020 63,5 94,6 85,0
6 3350 57,9 80,4 77,6
7 2790 52,9 78,8 70,9
8 2320 48,2 72,0 64,7

Jlas 2¢ = 96° mpu Q = 10000 mm?;
g,=1/ Q- C, =100 - 0,997 = 99,7 (cm. 1261 16);
h, = 1,346a = 134;
by = 1,495a = 149.

PasmepH Ay, fig B T. &, b1, b2 U T. A NOJy4alOTCH nenerdem Ha V=
=V1,2=1.095.

Pasmepnl Kanu6poB [UIsi OTAEJbHBEIX NPOXOL0B rpaduuecku npex-
cTaBJieHsl Ha puc. 68. M3 3T0ro rpagHxa MOKHO MOJMYYHTb pa3mephl
KaJU6pOB AJIS BCEX CJyyaeB NpH NOCTOSIHHOH BeJHudHe o M A Obxa-
THs1, MpUMeHsieMble IIPH TMPOKAaTKe B pomOuueckux KaauOpax, npuse-

nenbt B Tabu. 18.
Tabauya 18

ConocTasJeHse PasiHyHbIX 06kaTHi, NPHMEHAEMBIX
fpH npokaTKe B poMGMuecKux Kaanbpax

%2a, T'Pax. b:h A, % I\ ]/)T
96 1,11 17 1,20 1,10
98—100 1,19 20 1,25 1,12
100—110 1,43 23 1,30 1,14
. 110—120 1,73 26 1,35 1,16
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Crpesbyatas ka1uGpoBKa HMeeT GOJIbLIOE CXOACTBO ¢ poMGHue-

ckoli. TIpuMenseMble B npakTUKe pasMepsl CTPe/bYaThiX KaiuGpoB
npusejeHn B Ta6d. 19 ¥ Ha puc. 69.

Tabaruya 19
Pasmepsl cTpeabuathix kaauGpos
by b» n
R=0b,r=0,2c;r, =0,4¢; b, =py; — = — = - =C =y,
1 2 1 s PR hin 4
by by by
Ql~ 2 ’ Q2 2 ’
QA bim by om b, b ! 1
)\=—-———--=—o——=——~—=y2;a= o A=(1——)100°/.
Q by hs  hy  he ho he y? Y ’
y==5b:h ) P = y2 ! A, Y ’ 2a, Tpan. Has C, mun
9:8=1,12 1,26 21 - 96 100—200
8:7=1,14 1,30 23 98 40—100
7:6=1,16 1,35 26 99 40

Tak xax cBopuarast ¢popma kanubpa NPOTHBOJEHCTBYET YINHPEHHIO,
TO NpHHHUMAeTCsi, YTO hy = h;. JIOCTOHHCTBOM CTPe/bYATOro KaJau6pa
SIBJIFETCA TO, YTO BCECTOPOHHsAA HedopMalHs B 3all0JHEHHOM KaJHb-
pe yayumiaer xadectBo Merassa. Ilostomy sra xaiu6GpoBKa IHPOKO
NDHMEHSETCA NIPH NPOKATKe CBADOYHOH H CHEUUdJbHOH cTradjed.
CrpesbyaTble KanuGPE! HCMOB3YIOTCS TAKXKE B KAYECTBE UYePHOBBHIX
NpH NpokaTKe Kpyraoro npoguas. Hegocratox ux coctout B TOM,
YTO NI0JI0CA B CTPEbYATHIX KaJubpax Jerko csopauksaercs. Tax ke
KaK B pOMOUYECKHX Kajubpax, yroi npH BeplidHe 2q NPHHUMAeTCs
TeM 60JIbIlIe, YeM MeHbIIEe CeueHHe Kanubpa, TaK Kak Npopuap MaJjo-
FO pasmepa JHoJKeH ObITb YXKe, 4TOOH ero GhlJIO Jlerye 3a1aBaThb.
Ipu 3TOM TakxKe yBenWyWBaeTcs cTemeHb AepOPMALUH, YTO 3aMef-
J7eT oxJaxaenue. B ra6ua. 20 u wa puc. 70 npefcrasnena crpenbya-
Tasg Kaau6poska npd }/Q s npegenax or 40 1o 200 ma.
Kasn6poBka no cucreMe KBaapaT — poM6 oGecreuunaer 66.1b-
IIKe BBITSXKKH, 4eM pa3o6paHHble BBl CHCTEMbI Ka/au6posok. Ilo-
3TOMY OHa NMPHUMEHSIETCs NPH NPOKaTKe MATKHX CTaJjefl, IaBHRHIM 06-
Pa3oM IpH MpOXaTKe Mpodu/eH cpefHero cevyeHus, NPUMEPHO COOT-
BeTCTBYIOUIHX KBagpaty oT 38 po 130 mm. IlpumeHsieMble OOGHIYHO
062katusi U YIJIbl IPH BepliikHe 2 a, AaHH B Ta6a. 21. [Tposoaku cra-
HOBATCS HYXKHBIMH TIpH yrsiax npH sepiudse 120° u Gonee. Pasmepn
KaJuu6poBku 3arotopok or 100 X 100 mo 38 X 38 mm nmpeacraBJieHbl
B Tali. 22. Ha puc. 71 noxasaHe pasmepnl KaJquGpoB MO NMPOXOAAM.
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HomorpamMa fjs onpefefeHH
MEepOB NpH KajiHGPOBKe KBajpaT — poM

3aTOTOBOYHOrO cTaHa no Taba. 22.

Puc. 71.

Puc. J0. FlomorpamMMa /751 ONpefieieHnn pa3l-
MepoB CTpeJbuaThlX KajaHGpoB
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Tabauya 20
Pasmeptt cTpeas4athix kaauGpoB. Buitaxka 1,26—1,30
Ne npoxozna Va MM Q, Mm2 ’ B, mm b, mm 1 A, %Yy
(l) %gg 40 000 267 300
31 100 240 267 1,26
2 157 | 24600 914 240 1,26 gi
3 140 19600 191 214 1,26 21
4 125 15 600 170 191 1,26 21
5 112 12800 152 170 1,26 21
6 100 10 000 135 152 1,26 21
7 88 7700 118 135 1,30 23
8 77 5900 104 118 1,30 23
9 67,5 4 550 91 104 1,30 23
10 59 3500 80 91 1,30 23
11 52 2700 70 80 1,30 23
12 45,5 | 2060 61 70 1,30 | 23
13 40 1600 54 61 1,30 | 23
Tabruya 21

KaaubpoBka kBafipat — pom6. OTHollleHHe CTO|
. POH ABYX 1OCJ
kBagparos 1,25 Kk 1,45, 4T0 COOTBETCTBYET BHITAMKE 331/ npoxo;n{BiT?:’lsl’;iéo

Yroa npH BepmIHHE AJsi KBajparta 91°
Juarosanap s Aas Ksanparta 1,40]/ Q

Huaronans & » » 1,42V 6
Yroa npu Bepmune 20 1as pomGa, rpaf. | 110 120 128 130
OTHOWERHEe AHaroHaiel 7 Aas pomba 1,43 1,73 2,00 2.14
Beitaxka A KBagpar — pom6 1,30 1,35 ’
..... s , 1,40 1,
» A pom6 — xBagpar . . . . . 1,25 1,30 1,356 1 gg
» A KBajpaT — KBajipaTr. . . . 1,60 1,75 1,90 2.00
OTHomenne cTOPOH KBajpatr — KBazpar 1,27 1,32 1:38 1,41

(npu2a = 128% b=24up = ]/Q)

. IlpuBeseHnbie Boie rpaduki 18 OnpeaeeHus napaMeTpos
K&JIH6pOBOK IIPpOCThI U HaTmJIAAHBI, HO OHH UMEIOT TOT HeJOCTAaTOK, YTO
B OCHOBY HX L/ KaXJAOH KaluGPOBKH MOOXKEHA HEH3MEHHAS BesH-
YHHA BBITIXKKH H yIJja IIpy BepuidHe KaJm6pa; cJaenoBartesibHO, OIS
PAa3JIHYHBIX YIJIOB 2 o U BBITSXKEK HYKHO CTPOUTH OTHAe/bHHIE T 'a(bn-
Ki. B cBsI3U ¢ 3THM 3HayHTe/bHBIE TIPEHMYIECTBA npenc"rasnmgr HO-
MOrpaMMBbl, TpeijioXKeHnble OMuxe [42], KoTophie MO3BOJIAIOT BHIGH-
paTh MJoIajb Katubpa B 3aBUCUMOCTH OT BEIWUMHBE! CTOPOHEI KBA-
paTta ¢ 4jas COOTBETCTBYIOWIEIO CeyeHHus (663 yuera INIPHMEHSsIeMOro

IIPOKATKA 3ATOTOBKH, CYTYHKH H IIOJIOCH 91

Ha TpakTHKe CKpyrJeHus yraos). Takum o6pasoM, B OCHOBY NOCTPO-
eHHs1 HOMOTpaMM kaazercs: ycaosue F = C,c?. B sToM BHIpaXxeHun
C, — MOCTOSIHHASA BeTMuMHA ISt JaHHOH kanuGposku. Ha Homorpam-
Max DMHKe s ONpeje/ieHds pasMepoB KaJqubpos mo ocu  adcumce

Tabauya 22

Kaau6poska KBajpar — pom0 1asl NMpoKaTKM KBajgpara
38% 38 ma u3 kBagpata 100X100 mm B 6 npoxonos.
Yroa npu sepikHe kBajpara — 91°, pom6a — 128°.
BuiTsikka: kBagpat — pom6 — 1,40, pom6 — kBajpar —
1,35, kBappat — kpaapar — 1,90. OTuomenue CTOpoH
kBajgpar — ksagpar—1,38

x:p:fona Q, mm? V Q, um b, Mum h, mm
0 10 000 100 142 140
1 7 150 84,5 169 84,5
2 5300 72,5 103 102
3 3780 62 123 61,4
4 2 800 52,5 745 | 73,5
5 2000 44,5 89 44,5
6 1 480 38 54 53,2

OTKJajblBaeTcd CTOPOHA KBajparta, a Ha OCH OpAMHAT — IJomalb
ceuenus1 F, pasuaa C,c2. Ha Homorpammax HaHeceHa napabo.id,
BepUIHHA KOTOPOH NpPOXOJHT uepe3 Hayajo KOOpAHHAT (puc. 72 w
ta6a. 23 u 24). Huxe ocHoBHOI napa6oJibl HaXOAATCS MOC/Aexylollne

Tabaruya 23
CMemanHas POMOHUECKAs KaJHGPOBKA AJA HENpepHIBHOrO 3aroTOBOYHOrO CTana
(cM. puc. 72)
Ne kasaubpa
TlokasaTenu
0 1 [} HI v v \'2!
Cropona KBajpara H powmGa
MM o o o e e e e 120 | 109 85 79 60 61 45
Vroa npu BepliHe, rpap. . 92 | 118 92 | 124 92 | 130 92
O6xatue, % . . . . - . - — 27 31 28 30,5 21 29

napa6oJibl, NOCTPOEHHbIE IS 0GxkaTHs (IO naomanud) 5, 10, 19,
209%. Hmxe ocu abemuce pacrofioeH 3alUTPHXOBAHHBEIN y4aCTOK,
KOTOPBIil CJIy:KHT JJIS ONpeJeJeHHs yrja NpH BepLIHHE H BEJHYHHDI
o6XKaTHsi O IJIOLIA/H, NPUMEHSeMbIX Ha NpaKTHKe. YTOJ NPH  Bep-
LIHHe NPUHEMAETCs BO3PACTAIOWMM € YMEHbUICHHEM BeJHYHHBI cetue-
uus npoduas. HMcnonpzoBanne 3TOH HOMOTPaMMEL MO3BOJSAET NMPUME-
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KBalpar A/ MPOKaTKu JuToii cramu( no O. dmuxe):

oo T Kanu6poeka no Tabn. 23;
— — ~— — — kaaubposka no Tta6a. 24

[MPOKATKA 3ATOTOBKH, CYTYHKHU H TIIOJIOCHI 93

YsiTh Jro0ble BeJHYHHBl yIvia NPH BepUIMHE U BLITSAXKKH [J5 OTA&JIb-
ubix mpoxomos. Ha puc. 73 u taba. 25 npeicraeleHa HOMOrpamma

Tabauya 24

ToanocTeio pomGuueckas KaJHOpoBKa
N JHHEHHOTO 3ATOTOBOMHOrO CTraHa
(cM. puc. 72)

Ne kaawnbpa

IlokasaTeau
1 It m v

Cropona pomGa, ms | 91 78 66 57 50
Yron npd BepuH-

He, rpai . . . .; 9l 11t 107 | 107 91
O6xartse, % . . .| — ‘ 31,5/ 26,5/ 24,5 20,5

JUIs1 pacyera pOMOHYECKHX KaJUGPOB TIPH MPOKaTKe 3aroTOBKU H3
CcriedagnbHbIX cTajel.

Tabauya 25

PomOuueckass KaJauGpoBKa AJs NPOKATKH CMELHAJbHOR CTAAM
HA 3aroTOBOYHOM cTaHe TpHo 650

Ne kaaubpa

v A%

ITokazaTesu
. 11

l‘ll

Cropona pomba, MM . . . . . . . . 100 | 90 80 |73 66 60
O6KAaTHE, % . « o « « « o « « - . 19 21 18,51 19,5 | 19,5

[IpoxaTka 3aroTOBOK W3 IBETHBIX MeTajoB OoJbllell 4YacThio
MPOBOJUTCS B CTPeJbYaThiX KasnHGpax.

Oco6eHH0 GoablilHe BHITSXKM NAeT CHCTeMa KaluOpOBKH KBaj-
paT —— oBaJ. DT0 BHIHO u3 puc. 74 ¥ 75, Ha KOTOpHIX H300paxkeHo
ofaTHe OBaJbHOH NMOJOCH B KBagpaTHOM Kajibpe u obxaTHe
KBaJpaTHOI MOJIOCH B OBajibHOM KaJjuOpe. [lnarpammbl OTHOCHTEJb-
HOro 06:KkaTHs IOKasbBaioT AedopMalluio Merajjia AJs PasadyHbIX
yYacTKoB ceueHHsi KanuGpa. Ecad npeneGpeyp yWIHPeHHEM, TO KpH-
BAsg OTHOCHTEJbHOro o6xKaTHst naeT OOILyI0 BeJHUYHHY BBITHXKKH, €C-
7 TIPOCYMMHPOBATh 06XKATHSA 10 OTACTbHBIM yyacTKaM CeueHus, Cun-
tasi HX He3aBHCHMBIMH OT COCeAHHMX yuacTkoB. Ha puc. 74 BHIHO,
KaK B KBaJAPaTHOM KaJHOpe OTHOCHTEJbHOE 00xaTHe OT MaKCHMyMa,
pPACTIOJIOXKEHHOTO MeXKIY KpaeM H CepeiHHON, OLICTPO CHHXKAETCH
10 Hysst Ha Kpaio, ClelcTBHeM 3TOrO SIBJAETCS TO, YTO HA KpafHHUX
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yuacTkax HpO(pHJIﬁ non neficTBHeM CUJBHO PacTATHBAIOIUXCA COCENH-

HUX YYaCTKOB MOryT BO3HUKHYTb TPEIIHHEI. HOSTOMy B KB4aJApPAaTHOM
xanuépe yUIHpEHNE He3HaYHTeJbHO, a BBITSI2KK@ COOTBETCTBEHHO BE-

= 35
<[ 30
siSat

'320' )
§15-

Em-

\5‘
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Puc. 74. Pacnpenenenne o1
HOCHTEJbHOTO OO0XAaTHsl npH
npoKaTKe MNOJOCH OBAJBHOrO
CceueHNs B KBaJpaTHOM Ka-

s 80
SIS
@Qw-

Botmawmna
8 8

UL

Puc. 75. Pacnpenenense or-
HOCHTEJBbHOTO 06XaTua npH
upoKaTKe TNOJOCH KBaApaTHO-
ro ceueHdsi B OBaJIbHOM Ka-

aunbpe

aunbpe

quka. [IpH TNpOXOXK[IEHHH KBajapaTa B MOCJelylolleM OBaJbHOM Xa-
nmubpe ycaoBHs AepopMaluu APYrue, Kak MOKasblBaeT JHarpamma

OTHOCHTEJIbHBIX 00XKaThii Ha puc. 75. 37lech yAJHHeHHe Ha

GoJbllle YeM B cepeiauHe. ¥ JUHEHHE
3THX Y4acTKOB 3aTpy/JHeHO MeHee 00-
KUMaeMBIMHM y4YacTKaMH CepeauHBl Ce-
yeHHs, BCAEJCTBHE UEro MeTalll Teyer
B IIMPHHY. DTOMY, OHAKO, IPENATCTBY-
eT cBoAYaTHIH Npodu/Ib 0BaJbLHOIO Ka-
JH6pa, a Mo3TOMY B 3TOM Kanubpe oG-
)KaThe TOXe 3HauyuTeabHO. Boobuie
TIpH 3TOH cHCTeMe KajuGpOBKH 00xKa-
THe siBaseTcst OOJIBIINM, a YIUUPEeHHe
HeBeJIHKO. B oBasbHOM Kajaufpe cepe-
IHdHA TMOABEpPXKEHa pacTAruBaouM

Kpasix
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Puc. 76. OpanbHuil KaJau6p

f—— ¢ >

YCHJIHSIM, a Kpasi — CXKUMAIOLIHM; B KBaAPaTHOM KaJHGpe Kpas H ce-
DEJMHA PacTSHYThI, @ Y4aCTKd MexKLy HuMH cxaThl. Tax Kax npu ue-
peJloBaHuK KBaAPATHHIX M OBaJIbHbIX KaJHGDOB 3TdA yJacTKH Hepely-
J0TCS1, TO TIPH TIPOKaTKe Ae(opMalls copepliaercs paBHOMEPHO H Tpo-
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¢$uIb B KOHIE KOHLOB MOJIYyYaeTCsl G PAaBHOMEDPHO pacipefe/eHHbIMH
HANPSXKEHUSIMU 10 BCEMY CEUEHHIO.
Hansi rpadryeckoro u3o6pakeHHs 3TOH  CHCTEMBl  KaJHGPOBKH

O. Omuke npumensier meTon pacuera E. Mepkazepa [44], cornacko Ko-
TOpOMY HMeeM (CM. Takxke pHc. 76):
K03 bunneHT aedopmaniu

h

fi=— =04—0,6;
[
b = ¢, 4 0,465 (2c, — h) = 1,93¢, — 0,465h;

KOS(MHUIIHEHT YINHPEHHUS

fo = b—c,
g = .

251"“’1

B Ta6n. 26 npuseneHb! KOsGOUUMEHTH f, U [, Qs CTAIM U LBET-
HbIX Metasos. Kainbposka Ksagpar — 0BaJl, KpOMe XapaKTepH3y-
IOWHX ee GOJBIIAX BBITSIKEK, HMEET €lle TO NpPeHMYLIeCTBO, YTO H3
OIIHOTO HCXOAHOTO MPOGUJISA MOXHO NOJYYHTL PA3JHYHble KOHEUHbIE

Tabauya 26

Pacuernbie Kos@uuuenTn sl KaAHGPOBKH KBAApaT—oBaA NpH NpoKaTKe
Pa3JHYHBIX COPTOB CTANH M UBETHHIX MeTannos (Mefb, MATYHb H MP.) Mo Imuke

Hetictau-
efieTan Kostu- Kostbdu- O6xaTHe “?10 nJouia gu
AAA xpay.| UHeHT UHeHT ’
MeTann pata co | 00XaTus | ymupenus
cropono#t (npexnesa) | (cpenHufi) | oT xBajg- oT oBasa
MR f1 f2 paTa K Ay ypagpar
oBaay y

Cpeaneyraepoauctas ctadan .| 5—50 0,548 0,48 33—38 Jo 15

c 0,600
nelHaJbHasg CTajb cpepHel
TBepAOCTH . . . . . . . .| 5-50 8,%72 0,50 356—44,5| o 20

568 '

Manoyraeponucras craas .| 5-—80 0,46 0,425 | 25—55 | 15—30
0,73 ’

UscThble MeTasam . . . . .| 6—55 0,45 0,53 10—45 5—22,5
0.83 ’

CeUCHHsT NYTEM YBENUYEHHS WM YMEHbIUGHHS 3a30pa MEKIy BajKa-
M. DTO 103BOJIsIeT OGOATHCH MEHBIIHM YHCJIOM HCXOAHDbIX npocunek
U, TEM CaMbIM, YMEHDbIUHTb BPeMs, 3aTpPauuBacmoe Ha ﬂepeBaJTKH‘
Onnako yBesnueHHe 3a30pa TauT B ce6e ONACHOCTb MOSIBICHHS GOJb-
IIOrO KOJIHYECTBA MOBEPXHOCTHBIX [e(eKTOB Ha MNpoKaThBaeMOM
npoduie. B opane ocoGenHo HaNpsKEHHBIMH SIBISIOTCH GOKOBbIE M0~
BEPXHOCTH, KOTOpLIE MOABEPraloTCsl caMoMy GOJbIIOMY 06KaTHIO MO
gglcggg;s Honnb [45] yreepxnaer, uro NPy 3TOM BO3HHKAET ONACHOCTH

p aHHs CKJaJOK Ha BePTHKAJbHOH I'pand O6XHMACMOro KBaj-
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para, 4To BefieT NpH o6XaTHH rPaHd, Ha KOTOPOW 06pa3oBanch
CKJIaIKH, K BOBHHKHOBEHMIO TPelUuMH W 3axatoB. Kpamep [46] Hasbi-
BaeT 3TOT me(ekT 3akaTHbiMi TpemmuHamu. Cknanku moryt ofpaso-
BaTbCAd Ha Ipalu, Ha KOTOpO#l ¢BOGOAHOE YIIMpeHHe He OrPaHHueHO
creHkaMu KaauOpa. O6Gpa3oBaHHe HX MOXHO YMEHBIIHTb MyTeM IpPH-
MEHEHHsT MOBBIIIEHHOro 003KaTus MO BHICOTE, OrpaHHYeHHs] MeTaJjlla
cTeHKaMHu KaJauOpa B BePTHKAJbHOM HalpaBJIeHHH M Y/ydlleHus CO-
CTOSIHHMS TIOBEPXHOCTH NpOKaTbiBaemoro Metasa. Ilpu rogave xBad-
para OH He BCerja TOYHO 3A/AeTCs 110 LEHTPY OBaja U MOXKET OLITh
NpOKAaTaH He TOJBKO TaK, KaK MOKA3aHO Ha PHC. 77, HO W B KOCOM [0
noxenun (puc. 78). Ilpu 3TOM nosydaercst pas/juunoe 3arogdieHHe
0BaJIbHOrO Kajgubpa H, Kak CJAeACTBHE, BO3MOXKHO HEKOTOopoe mnepe-
mosHenue Kanubpa. Ilpu Taxoit KanuGpoBKe ONACHOCTH IEPENoJHe-
Hys TeMm GoJibile, ueM OoJibllie NOABEM BaJKOB C KBaAPATHLIM KaJuob-
pom (puc. 79).

dror gedexT Moxer ObITb yCTPAHEH NyTeM OTKasa OT MpHMEHe-
HHS aBTOMATHYECKHX OOGBOMOK, T. €. IPH PYYHOH 3alaye KBaapara
B oBaJs, 06OPYAOBaHHEI Y3KHUMH NpoBoikamu. OAHAKO, eC/H Hexe-
J1aTeJbHO OTKAa3bIBaThCS OT psija NPEeHMYLIeCTs, CBA3AHHBIX ¢ NpHMeE-
HeHueM OOBOLOK, a HMEHHO — yBeJIHUeHHsl IPOU3BOAHTENLHOCTH,
COXPaHEHHsS] BBICOKOH Temriepartypbl MeTajlla H BBICOKO#l CKOPOCTH
NPOKATKH, TO C 3TOH ONAacHOCTbIO C/leyeT NPHMHPHTBCS. [IpokaTtky
¢ 06BOJXaMH BO3MOKHO YJIYUIIHTH NyTeM 3aMeHbl XKBaJpPaTHOro Ka-
Ju6pa PaBHOBEJIHKHM MO IVIOIIAAH /¥ HECKOJbKO MEHBIINMM  Kpyr-
AbiM Xaau6pom. [lpeumyniectBa KaJnGpoOBKH IO CHCTEME KpYyr —
oBaJ BHIHB H3 puc. 80, Ha KOTOPOM H300pa)ieHa Juarpamma OTHO-
CHTebHBIX OGXKaTHil MO YYacTKaM MpW 3ajaye Kpyra B OBAJbHBIH
kaau6p. KpuBasi oG:KaTHil He HMEET PE3KHX IHKOB, MpHYEM METa/ll
BO BCeX KaJU6pax OrpaHuyeH CBOAYATHIMH CTEHKaMH KaJau6pos, YyTo
ofecrieydBaer noJyuyeHue xopoiero osana. CMelleHHe MeTalia B
OBaJbLHOM KaJHOpe He JaeT Tex AedeKTOB, KOTODble BO3HHKAIOT IPH
CMeleHHH KBajpaTa B OBaJbHOM KaauGpe. [103ToMy B COBpEMEHHBIX
aMepHKaHCKHX KaJHGPOBKax KaluOpel B MOCJAENHHX LIECTH MPOXOAaX
BRITIOJIHSIIOTCS He MO CHCTEMe KBaApaT — 0BaJl, a M0 CHCTeMe Kpyr —
oBas. OnHako 3Ta cCHCTeMa KaauOpOBKHM HMeeT TakKXe HELOCTaTKH,
KOTOpble 3aKJI0YaloTCsl B TOM, YTO INIOCKOCTb, UMEIOLIAs B NMPEAbILY-
meM Kaaubpe cB0GOAHOe YLIHPEHHE, B NOCCAYIOMEM TAKKE cBobo/-
HO  ymmpsiercs. IIpd  3TOM  yBEJMYHBACTCA  IMEPOXOBATOCTH
NMOBEPXHOCTH W YBEJHUYHBAETCSl ONACHOCTh BOSHHKHOBEHHS  3aKaTOB.
B pesyJ/ibTaTe NOABHNACh CHCTeMa KaJqnGPOBKH 0Bal-—0BaJl (puc. 81).
TIpenmyiuecTBaMH 3TOH KaJlHOPOBKU SIBJSETCS IOJIHOE ycTpaneHue
NMpsSIMBIX [IOCKOCTEH, BCecTOpoHHee oOxarne, OTCYTCTBHE ycuJi, 06-
pasyiolMX CKAaAKy Ha NMOBEPXHOCTAX, HMEIoLINX cBOGOAHOE YIlHpe-
HHe, OTCYTCTBHE CMEIEeHHs OBaJbHOTO NPOQH/IA B 0BAILHOM Ka/au6-
pe. HezocTaTkOM 5To#l KaJquGPOBKY SIBJSETCA 3aTPYAHEHHOCTH MDMME-
HeHUsi IPOBOJOK, TaK KAaK OBAJbHEIH IPOGYUAL NO/KEH ObITH  3ajan

7 X. Xopp u T. Ham
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Pnuc. 77. Tlonoxenue KBappar-

HOH MOJIOCH NpOKaThlIBaeMoll B

OBaJIbHOM Kaaubpe MOpH Kaaub-

POBKe XBaJpaTr — 0BaJ ¢ KPUBOR

pacnpejieleHHST OTHOCHTEJLHOrO
o6xarus

Puc. 79. Bausinue ¢opMbl M noso-
KEHHS KBaJpPaTHOH INOJOCH NpH
NpOKaTKe B OBaJbHOM KauauGpe
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Puc. 78. Tlepexoc kBajparhoii

NOJIOCH NPH NPOKATKE B OBaJb-

HOM KanuGpe H COOTBETCTBYIO-

UlHe KPHBHE OTHOCHTENLHOro
obxaTHa

Puc. 80. Homorpamma ormocu-
TEJbHOr0 OGXKATHSI NPH NPOKaT-
Ke Kpyra B OBaJbHOM KaJuGpe
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B TOCJEAYIOUWIHH OBaJbHEI Kanubp, 060pylOBaHHBIH Y3KHMH IIPO-
poJKaMH. [1o3TomMy 3Ta CHCTeMa KaJHOPOBKM NPHMEHAETCS [NIaBHBIM
06pa3soM Ha HelpepbiBHBIX cTaHax. [IpeuMyilecTBOM RaHHOH Kasind-
-poeku no Kpamepy [47] siBasieTcst TO, YTO NPH  YBEJMYEHHH 3a30Da
MeXIy BaJKaMH He 06pasyeTcsl IIEPOXOBATHIX rpaHeir. Bosmukaer
TAKXE BO3MOXKHOCTL NPHMEHATh [JIs YHCTOBOTO Kanubpa moGod M3
pOKATHIBAEMBIX OBAJIOB, UTO YMEHbILAeT YHC/IO IepeBasloK, Kanu6-
pOBKa OT/IHYaeTcss TeM, YTO NPH NPOKaTKe crajeit, umelolux 060Jb-
Wylo pasHHLy B YUIHPeHHH, HEOOXOAMMO NPOBOAHMTDL NEpeBaljKy, MpH
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Puc. 81. Kamu6poska oBajl— OBal C DAaBHOMEDHOH BBITSXKOH B
kaxjom npoxone (no Jlo6koeuny). Lludpu 2—5 0603K8ayalT HOMep
npoxona

KOTOpOH HY>KHO MeHsiTh Bce oBanbl. [Ipu xanuGposke oBajg — OBl
HY’XHO CMEHHTb TOJILKO YHCTOBOH 0Baj H BajKH JUId UYHCTOBOIO
Kpyra.

B Ponu [48] npumensan Ha HenpepbiBHOM MHOTOKJeTheBOM ! crane
BOCHMHYTOJIBHYIO KaMUGPOBKY MJs NPOKATKH CMEUHAIBLHBIX METaJJIoB
u cnraBos. OHAKO B TOM cjydae 0GXKaTHs COCTaBJs/d OT 8 10
12%, a MOSTOMY HepauHOHAJbHO NPHMEHATb TAKyl KaqHOpOBKY B
KayecTBe BHITSKHOIL.

THNBI 3arOTOBOYHBIX CTAHOB H KaJHOPOBOK

3aroTOBOUHBIE CTAHBI Pa3lessioT Ha Clielylollde OCHOBHbIe THITBI:
JIHeible 3arOTOBOYHbIE CTAHBI C OXHOH MJIH HECKOJBKHMU KJCTAMH,
CTaHB KPOCC-KOYHTPH C TMapaJJle/bHbIM —PacrofOXeHueM KieTedt
B HECKOJIbKO JIUHHI ¥ HellpephiBHbBIE 3arOTOBOYHBIE CTaHBIL.

JldHeliHbIe 3ar0TOBOYHBIE CTAHBl MMEIT KJAeTH Ayo u Tpuo. Ha
pHc. 82 H300paxkeH 3aroTOBOYHHIA CTaH TPHO, IIPOKATHIBAIOLUH
61ym 200 X 180 mu ua 3arotosky 100 X 100 xm B ceMb NpPOXOLOB.
Baym paspesaercs Ha JBe HJH TPH YacTH, €C/id 3TO Tpe6yIOT YC/0BHS
npokatku. [IpH 5TOM pasHuIA TeMIeparyp MPOKATKH OTAL/bHBIX
yacTefi 6JyMa W 3aBHCSLIHE OT 3TOTO KoJeOaHHs MOMepeyHoro ceue-
HHSI POKATHIBA€MOH MOJIOCH MOJYYaloTCs He CJHLIKOM GoBLIHMH,
4K KaK STH YaCTH MOTYT NPOKAaThiBaThCs NOYTH OAHOBpemeHHo. Ha

! Hcnpasneno ([Tepesod.).
T*
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puc. 83 usobpaxen MPOKaTHBIA cTan THna JlamGeproma, KOTOpHIH
npeacTas/sieT co00# ABYXBaJKOBLIH CTaH, MO3BOJAIONIHI H30eXKaTb
YCTAHOBKH JOCTATOYHO JODONOrO DPEeBEpPCHBHOTO  3JIEKTPOABUraTEJIA.
B k/ieTn HMeeTcs HOBOPOTHOE YCTPOMCTBO, KOTOpOe MOBOpauHBaeT
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Puc. 82, Pacnonoxenne o6opynoBanus
M BaJIKH 3aTOTOBOYHOrO CTaHa TPuO

Hanysp
JaeomoBoursie Banku mpuo

Kaccery ¢ Ba/JKaMH Noc/e Kaxaoro npoxoia Ha 180° Takum o6pa-
30M, YTO HMXKHHI BA/JOK OK&3BIBAGTCA CBEPXY, a BEPXHHH — CHU3Y.
Ilpu 5ToM Hampas/ienne MPOKATKH M3MeHSeTCs, a HalpaBJleHile Bpa-
UIEHHs] JBUTaTe/s] OCTAeTCs] HEeH3MEHHBIM.
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Puc. 83. Pacnonoxenne o60pynoBaHH ¥ BaJKH CTaHa Jlam6eprona

- 3aroToBOYHBIH CTaH KPOCC-KOYHTPH H306paxkeH Ha puc. 84. Ha
3TOM CTaHe OJIyM TakKe paspesaeTcss Ha AB€ HJH TPH YaCTH, YTOOGHI
IJIHHA CTaHa He Oblia ypesmepHo Goabmod. [ocaenuss yacts Gayma
MPOKaThIBAETCSI MPU TeMmmepaTtype Gosee HU3KOH, yeM MNepBhie. BoJb-
10e KOJIHYECTBO 06pPEe3H CHUKAET BHIXOJ, T'OAHOrO.
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JlBa HelpepHIBHBIX 3arOTOBOYHBIX CTaHa M306paxkeHbl Ha PHC. 85.
Ha 3Tux cTaHax NpPOU3BOJNUTCS LEJAMKOM NPOKaTKa BCeH MOJIOCH, MO-
crynatomieil oT 06KHMHOrO cTaHa Ge3 NPOMeXYTOYHOro MOJOrpesa.
Ins o6xaTust GOKOBBIX paHedl YCTaHOBJIEHBl KJETH C BEPTHKAaJ/LHbI-
MH BaskaMH. HecMoTpsi Ha CPaBHHTEJIbHO BBICOKYIO CTOHMOCThL 060-
pYJOBaHUS DAHHBIX CTAHOB, JKCILIyaTallks WX oOKasbiBaercs Gojlee
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Puc. 84. CxeMa 3aroToBOYHOTO CT2H& THNA KpPOCC-KOYHTDH H PAacnoJioXeHHe
AMIMYHBIX, PeGPOBBIX, DPOMOHYECKHX M KBaJAPaTHHX KaJHOPOB:

@ — cXeMa paclHoJioMeHHs 3arOTOBOYHOTO CTAHA KPOCC — KOYHTDH; 6 — AluHuHble, pe6posbie,
. poMOGHuUECKHe ¥ KBaJpaTHble KaauGpml AJsi 3arOTOBKH,
I — HarpeBaTeNbHHE KOJOAUBI; 2 — OGKHMHAA KaeTb: § — HOXHHUE, 4 — CTANKHUBATeNb; §—
cTensax; 6 — XKeJEe3HOAOPOXHBIN NyTh

BLIFOJHOM, YeM CT4HOB JPYrHX THIIOB, TaK KaK MNPOH3BOAHTENBHOCTDb
HX OYeHb BBICOKA4, ¥ OHH OGECHEeYHBAlOT BLICOKHI BBIXOJ TOAHOTO.
T[IpuMeHss Ha THX CTaHaX JABHraTeJH C PeryJHPYEeMbIM UYHCJIOM 060-
POTOB, MOMHO AOCTHIHYTH IOJHOTO HCNOJb30BaHHs OTAEJBHBIX KJe-
Teff. YcraHOBKa NOTEPEMEHHO PACHONOMKEeHHBIX TOPH30HTAJ/bHBIX H
BepTHKaJbHEIX KJeTeH Ha TaKHX CTaHaX [aeT XOpOLIyio MOBepPXHOCTb
MPOKATHIBAEMOr0 MeTajlia H YIIHHSET CPOK cayxGbl Bajkos. Ha 3a-
soje B Jlopeiine (CIIJA) HenaBHO BBelleH B 3KCIIyaTanuio 3aroto-
BOUHBIH CTaH, OTBEYAIOLUMH CAMBIM BBHICOKUM TPeOGOBaHUSM. Cran —
HerpepLBHOTO THNA W COCTOMT M3 ABYX rpyni. [lepsas rpynna ume-
eT TPH FOPH3OHTAJIbHBIE U TPH BEPTHKAJbHBIE K/ETH; AHAMETp BaJKOB
pasen 710 mm, nauna Gouku 1220 mm. Bropas rpynna COCTOMT H3
IBYX TOPH30HTAJbHHIX H [(BYX BEePTHKAJbHBIX K/eTed; AMamerp Baj-
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KoB 510 mm, niauna Gouka 910 mu. Bece KieTn UMelOT MHIAUBHIYAb-
Hble 3EKTPOLBUTATENIH U YHHBepcasbHble INHEAeNH. CeyeHue HOCTY-
namouiero Ha crad 6ayma pasHo 228 X 203 mu. B nepsoit rpymme
npokarteiBaercs 3arotoBka 102 X 206, 102 X 102, 114X 114 mu unu
TpyOHas 3aroroBka 140 mm; Bo BTOpO#l rpymme Ksaapar 63,5 mm
u kpyr 83—95 mm. Beugy TOro 4to HOJIOXKEHHE JIHHUH TPOKATKH
NpH CMeHe KaJHOPOB He JOJIKHO H3MEHSIThCs, FOPHU30HTAJbHEIE KJle-

neme10 9 8 7

Puc. 85. PacnosoxeHe ABYX HeNPePHBHBIX 3arOTOBOYHBIX CTAHOB:

¢ — cXeMa DacloJOXKeHHs IEeCTHKJAETbEBOTO HeNpPEePLIBHOTO 3arOoTOBOMHOrO cTaHa; € — KBaa-
paTHbie U poMGHuecKHe KaJHOGPH;, 8 — cXeMa PaClofOXeHHs AECATHKJIETbEBOIO HelpepeBHOIrO
3aroTOBOYHOrO CTaHa:
! — HarpeBaTEIbHBIE KOJAOALLI;, 2 — 0GXMHMHAA KJIeTh: 3 — HOXHMUbL 4 — Dixkep; 5 — Jery-
YyHe HOMHHUBI, 6 — XOJOLHAbHUK

TH MOTYT lepeMeliaTbCsi B TOPHU30HTANBHOM. a BEPTHKAJbHbIE — B
BEPTUKAJBHOM HallpaBJieHHH 32 cuer 000pyNoBaHusa KierTel TeJECKO-
NHYEeCKUMH HINHHAENSIMH, KOTOpBle RONYCKAIOT M3MEHEHHE pPAacCCTos-
HUSl MeXJy pa®ouynMu ¥ IIEeCTePEHHBIMH KJeTsMH. DBepTHKaJbHBEIE
BaJIKH HMEIOT HHXKHHUIl TPHBOJ yepe3 HAKJIOHHBIA BaJl, paCIOJOKEH-
HblH nox yrsiom 40°. MydTel u TesecKoNHYecKHe IIMUHAEAH [OABE-
mensl K padoueil kieTH. [Tonymky BHelllHero BajKa BepTHKaJbHON
KJIETH OpH IIOMOIIM THAPaBJHYECKOTO YCTpOHCTBA MpHKUMAIOTCH
K CTaHHHe, [IOJYIIKY BHYTPEHHEr'O BaJKa TAKUM e o0pa3oM MpHKH-
MaIOTCA K HAaXXHMHOMY BHHTY, BpalleHHe KOTOpOoro ofecleynBaeTcs
afekrpoaBurareseM. [IpH cMeHe BajIKOB BBOJHEIE IPOBOJKH Pa3[BH-
raioTcsa NPU MOMOLIM THAPOIPUBOAA, BHBOJHbIE YOHPAIOTCS BPYUHYIO
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T0BOPAUHBAHMEM BOKDYT' OCH. B rOpu3oHTa/bHO# KJETH YpaBHOBEILH-
BaHHE BePXHEro BajiKa I'HIPaBJHYecKoe, PHBOJ HAXKHMHOTO YCTPOH-
CTBa — OT 3JeKTpoaBuraress. JlJsi pery/qupOBKH JIMHHE IPOKATKH
FOPH30HTANbHAA KJETb NEepelBHraeTcsl MPH MOMOIM 0CoBoro mexa-
HU3MAa 1O MJIMTOBHHE BMECTe C IeCTePeHHOH KJEThIO H LIIUHeJH HEIM
ycTpoiictBoM. 3aKpelljieHHe KJeTH Ha MIUTOBHHE IPOM3BOAMTCA HE
TOJIbKO MpPH NMOMOIM GOJITOB, HO W MpH MOMOUIY ruapaBauky. [lepsas
TpyMNa HMeeT sMYHYi0 KaniuGpOBKY, BTOpas — KaJHOpOBKY KBan-
paTt — osaul.

B ofem cayyae s NPOKATKH 3arOTOBKH MPUMEHSIOTCA IJIOCKHE
Kamubpel, uepenyiomMecss ¢ pebpopbiMH, poMOHYecKne, KBaJpaTHbE
M oBajbHble Kaaubpsl, SkuHble KaauOpbl He NAIOT TaKHX [IyGOKHX
BPe30B B BaJIKH, KaK poMOHYEeCKHe W KBajpaTHble, M OTJIRUAIOTCA
GoJlee SHEPIHYHBIMH OGXKATHSIMH, I0O3BOJISAA MOJYYHTh GOJBIIMA BEI-
Gop pasMHUHBLIX 3aroToBoK. HesmoctaTok 970l Ka/iMOPOBKH COCTOHT B
TOM, YTO MpH MpOKaTKe Majbix KBajapaTop (MeHee 90 X 90 MM) TO-
Joca B Kaaubpe Jerko csopauuBaercst. ITosroMy silllnuHble KaauGphl
[IPAMEHSIOT TJIaBHBIM 00pasoM NpH TNpOKaTKe 3aroTOBKH GOJbLIAX
CeueHuH.

IIpokaTka B poMOHUeCKHX KaJauOpax MO3BOJAET MHOJMYUHTb MO
CpaBHEHMIO C NPOKATKOH B AIIMYHBIX KanuGpax 3aroTOBKY JyYUIEro
KauecTBa, TAK Kak MeTas1 nedopMHpyeTcs CO BceX CTOpOH. B Kax-
Zom pomOGuuecKoM Kanmubpe IOJyJaeTcs CEUEHHE, 6aM3Koe K KBaapa-
Ty, OJHAKO BHITSDKKA B HUX HeOosbiuas. IIpu npoxaTke KBaApaTHOM
3aroTOBKH poMOHuecKHil Kaaubp siBJSeTCS XOPOUIMM MpPENYHCTOBRIM
KaanOpoM.

Kann6poska poM0 — KBajpaT OTJIHYAeTCd GOJbIIefl  BHITAMXKKON
{10 CPABHEHHIO C YHCTO POMOHUYECKOH KaIHOPOBKOMH, HO HMEET MEHb-
Wi BHIGOp KOHeuHbX KBajgparos. Ha puc. 86 mpeacrasiensr pasaud-
Hble KaJUOpPOBKH, MPHMEeHsieMble NIPH IPOKaTKe 3aroTOBKH. Tperufi
crosifell MpeicTaBJseT Kocyio Kanubposky. OfHako sra Ka/uOpoBKa
HeHaleXHa, TAK KaK BCJAEICTBHE HEOJHMHAKOBOIO AHAMeTpa BaJKa
B KajuGpe BO3HHKAeT CKPYUYMBaHHe PacKara, YBEJHUMBAETCS H3HOC
BaJKOB ¥ 3aTPYAHSETCS COTJIaCOBAHHE MeXAY OTHEJbHBIMH IPOXO-
JaMy.

Kanu6poska KBajpar — poMG NPHMEHSIETCs AJIs 6oJiplINX KBAJ-
PaToB U OCOOEHHO HacTO Js NPOKATKH KBaapaTos cpenHefl BeJH-
YHHHL.

B rta6u. 27 npHBeneHa cxeMma OGXaTuil AIA SILMYHON KaJuOpoB-
KH, a Ha puc. 87 rpaduuecku NpejcraBjeHa cxema o0xKaTHil B 3aBH-
CHMOCTH OT uucJja npoxosos. KainOGpoBku 3Toro Turia oGBIYHO BCTpe-
yaloTcsi B NMEpBHIX IPYHNax HeMpephHBHBX 3aroTOBOUHBIX ~ CTAHOB,
B KOTOPHIX TOM3BORHTCA MpokaTKa Gmyma 200 X 200 mm Ha 3aro-
ToBKy 100 X 100 mm. Tak Kak npu TaKHx OOJbIINX CEYEHHSX METal-
J1a KAHTOBKA MEXAYy KJeTsIMH CBfI3aHa C HEKOTODPHIMH TPYAHOCTAMH,
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MpokaTkd 3aroTOBKH B ALEMMHBIX KaauGpax

Tabruya 27

Hupuna kaaubpos: 210, 170, 130, 100 mm

» ol h 5 Ak Ak '

xr:);;x;— Kap.gnﬁ- e a - zzg Ymupesune
0 0 200 200
i I 160 K 210 40 20 Orpannyennoe
2 I1 165 170 45 21,4 »Y
3 Il 125 K 170 40 24,2 | Ywupeuus mer
4 II1 130 130 40 23,5 | Orpannuennoe
5 | II1 95K 130 35 26,8 | Ywupenus ner
6 Iv 100 100 30 23,0 | Orpanuyennoe

IIpumeyanue. K — KanuTtoBka

Puc. 86. Tpu Kanu6posxy 3aroToBKu

TO OOJIbIIHE MPEHMYIECTBA HMEIOT
CTaHbl ¢ MONepeMEeHHO PaClONOKEH-
HEIMH TOPH3OHTAJNbHBIMH H BEPTH-
KaJbHBIMH KJEeTSMH.

Ha pwuc. 88 u 89 npusenens nse
KaJMHODOBKH 3arOTOBKH JJISI CTAHOB
TPHO, 3aMMCTBOBAHHLIE H3

KHHTH
Tpuxkca.
27
26 /
2 25
g /]
24 |
S N
22 (
21 A
20 [
1 2 3 4 5 6
Homep npoxeda
Puc. 87. Tpadux of-

XKaTHH MO npoxogam
0Jsi  KanuSpoBKH N[O
Tabn. 27

Taxne KanuGPOBKH MPHMEHSIOTCS TVIaBHBIM OGpPa3soM Ha 3aroTo-
BOYHbIX CTAHAX, COCTOALUMX U3 TPHO-KJeTel, PACMOJIOKEHHbIX B OJHY
HJIY ABe JINHUMU. Hepea JABYMS KJIeTAMH YCTaHOBJIEHEBI CTyleH4YaThie

KaHTOBaTe 4, B KOTOPBLIX MOJIOCA KaHTYeTCH MpH  NepeMelieHuu
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Puc. 88. Kaau6poBka yepHOBBIX BAJKOB TPHO UO Tpunkcy

(cxema OJHO-
BpeMeHHOH NPOKaTKH JABYX 3aroTOBOK: 1—5, 2—6, 3—7, 1—35)
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89. Kann6poBKa YepHOBHIX BaJKOB TPHO IO Tpunkcy (TpH 3aroTOBKH

OJHOBPEMEHHO):
_3—5, 2—4—6, 3—5—7, (cxema A),
! 34—6, |—5—7, 2—6 (cxema B)
1—3—7, 2—4, 1—3—5 (cxema B)
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BePXHEr0 psijla KaluOpoB HA HIDKHMM, MoC/e 4Hero oHa 3ajaercs
B caenywouuil kanuop. O6e ket 06OpyHOBaHLl KAYAIOIMIKMMUCS CTO-
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Puc. 90. Kann6posxa YepHOBBIX BAaJKOB 34rOTOBOYHOrO CTaHA TPHO (nemenxas

cucrema)

Jdamu. Kavawomuiics crosn 3a LiepBoil KAeTbio JOKEH [0 LIUpHHE
'COOTBETCTBOBATH AJMHe OOYKH BaslKa, a 32 BTOPOfl — TOJIBKO YACTH
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c. 91. Kanu6poBka UHCTOBHX BaJIKOB CYTYHOUHO-3arOTOBOYHOrO CTaHa ayo 900

JIH
?.‘.IBO g(;ll Hi(;qm, TaK KaK Kaju0p A/If YHCTOBOTO KBajpaTa OCTAETCS
M 1 Moxer paGoraTh 6e3 yuacTHst KaualoLIerocs CToJa.

MMPOKATKA 3ATOTOBKH, CYTYHKH U IIOJIOCHI 107

T1pOH3BOAUTENBHOCTS TAKOrO CTaHa JOCTATOUNO BBICOKA, TaK Kak
§a HEM MOTYT [IPOKaThIBAaThCs JABE IOJIOCH OJHOBPEMEHHO.

TIpuMep KannGPOBKH HEMELKOro 3arOTOBOYHOTO CTaHa C SALAd-
HbIMH KannGpamu mpexacrasien Ha puc. 90. Ha puc. 91 nokasana
KaJuGPOBKA UHCTOBOM KJIETH 3arOTOBOYHOTO M  [0JIOCOBOTO cTaHa
nxyo 900. dra pombuueckas KanuOpoBKa Aaer IMOCTOSHHYIO BHITSMHKY
3a npoxof A, pasHyio 1,3. Ilpu seaununue Koa(puuuenra C = 52 MM,

i
CTOPOHBI OCTEAYIONIHX KaJHOPOB NOJTY4aloTCst yMHOKEHHEM Ha V13=

Sampyenenue Bepulunsl Kanuopa,mH
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Puc. 92. Kamu6poBka UHCTOBHX Ba/KOB 3arOTOBOUHOTO CTHA  TPHO
750 (Llugppet 1—6 oGo3HauaoT HOMepa NpOXOI0B)

—1,14. Yros npu BepulMHe MJI HHUCTOBOTO Kanubpa IpHHHMAETCH
paBubiM 91°, yIVIEL NPy BEpIIHHE 1JIF pomGoB HaxoAaTcs B Ipelenax
or 102 o 106° ¢ BospacTaHueM I10 Mepe yMeHbIIEHHs IVIOMafH Ce-
yenusi. CiepyeT Ipd 3TOM 3aMETHTh, YTO MpOKatkKa Keaapara 50 mm
ua crane 900 siBasiercss uckimouenreM. g 3TOro GoJqiee IIPUTOJAHEL
cranb ¢ guamerpoM Bajkos oT 500 mo 700 ma. Panuycel 3aKpyrJje-
HHA 3aCOTOBKH TPHHUMAIOTCA MHHAMAJIBHBIMH, 1JI1 TOTO 4To0Bl, C Ol-
HOHl CTOPOHBI, OO€CMeuHTh TOYHYIO 32424y IIOJIOCH B kaaubp, ¢ ApY-
COfi CTOPOHBI, M3GETHYTh «KAHTOBAHHS» 3aroTOBKH B MeTOAUYECKHX
HarpesaTe/bHbIX Meyax MpH IOC/HeayolleM Harpese. Hsnoc xaJub-
pOB NPU STOM HECKOJBbKO yBEJHUMBAETCH, OAHAKO 3TOT HENOCTaTOK
pesnaunTeen. Ha puc. 92 mpeacrasiena poMOHYecKas Ka/au6poBKa



108 TIPOKATKA 3ATOTOBKHU, CYTYHKH W TIOJIOCH!

3aroTOBOYHOIO CTaHa TPHO, a Ha puC. 93 — Kanubposka Ans  Mpo-
KaTKH 3arOTOBKy Ha Jyo-peepcHBHOM crane 800, B KOTOpO# Nepahie
TPH XayuGpa SIBISIOTCS SUIMYABIMH, & OCTaNbHBIE CIPOEKTHPOBAHEBL
Mo cxeéme pom6 — kBajpar. KanuGpoBka Bankos [/ NPOKATKH KBajl-
pata 50 mm u3 saroToBkH KBanpar 130 mm B 5 NPOXOZOB mOKazana
Ha puc. 94. KaaubpoBKa 3aroTOBKM Ha 3arOTOBOYHOM CTaHe TPHO
875, cocTosilieM M3 TpeX KJeTell, nokasana Ha puc. 95. B nepBoit KJje-
TH pacCIIOIOKCHB YPHOBBle KaNHOPLl 1/ MPOKATKH 3arOTOBKU H CY-
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Puc  93. Kamm6poBka 3aroToBks mus peBepcHBHOrO cTana ayo 800

TYHKH. Bo BTOPOI! KJIETH NPOKATHIBAIOTCA KBAAPaTH or 50 1o 100 mr
H B TpeTbeld — CyTyHKa oT 200 X 10 mm u tonme. UncToBhie BajKu

AJIs1 TIPOKATKH KBAJPATOB BO BTOPOH K
JETH HMeT poMOuy ~
¥ KBaJpaTHLIE KaJauOpHL, p eCKHe

Ha puc. 96, 97 u 98 npencrasiens
HEIX 3arOTOBOUHBIX CTaHOB. B kaumGposke Ha puc. 97 yrou npH Bep-
muHe pomOa NPUHAT paBHbIM 128°, BEITAMKA OT KBajpaTa K KBaj g—
Ty M paBHa 2, oTHOMIeHHe CTOPOH kBazparoB — 1,41. Ha puc p99
MpeJCTaBJIeHa KanuOpoBKa HelPephIBHOTO 3arOTOBOYHOrO CTAHA 33BO-
na Ispn (CIIA). Cran cocrouT us aByx rpymn, o mecrr KJierell
kaxnasi. KannOposka naer BO3MOMHOCTb NMpoKataTh u3 HCXOJIHOTO
kanpara 190,5 mm 13 passmunpix Bujos saroToxi. [locse riepBo#
Fpymmbl M0J0Ca CBOGOAHO BEIXOAMT HA POJbTaHT, MOABEPraeTcsi 06-

KaauOpOBKH I/t Henpephie-

IIPOKATKA 3ATOTOBKH, CYTYHKH W ITOJIOCHI 109

pe3Ke M paspesKe Ha 4YacTH, rocje
yero MOCTYHaeT Ha CKjaajx uiau 0e3s
NPOMEXKYTOYHOIO HarpeBa Halpas-
JgsieTcsl AJg JadbHefilefl MpOKaTKH
BO BTOPYIO TpyIly.

Merojuka pacuera KasuOpOBKH
BAaJIKOB HelPEepPHIBHBIX CTAHOB COOT-
BETCTBYeT OOBIYHOM, MPHMEHseMO#
IS JuHeBHbIX cranos. Has Hempe-
PHIBHBIX CTAHOB C TPYIIIOBHIM NpH-
BOJOM HYXXKHO YUeCTb HEH3MEHHOe
ofpeeaseMoe pPeiyKTOPOM COOTHO-
IIeHUde Yuces OOOPOTOB OTHEJbHBIX
Kaerei.

HDI/I BCeX [OCAeAYIOLIHX H3Me- °

HEeHHAX KaJAHUOGDOBKH 3TO MMOJIOXKEHHE
AOMKHO MPHHHUMATLCS BO BHHMAaHUE.
B nacroslee BpeMs HemnpepbiBHbIE
3aroTOBOYHbIE CTAHBI HMEIOT UHIAK-
BUAyaJbHBIH MnpuBoj kaereil. Ha
HelpephIBHbIX CTaHAX MOXKHO [pH-
MEeHSTb BBICOKHE 00KaTus, Tak Kak
qucyia 000pOTOB HEBBICOKH, a YCJO-
BUA 3axBara MoJiochl BajskaMHu 6o-
Jiee OJIArONPHUSITHH, YeM B APYIHUX
CTaHax, [IOCKOJIbKY MeTaJsll MofaeTcs
B BAJKH CO CDABHHUTEJBHO GOJIbIIHM
JaBjeHneM, AEUCTBYIOUHMM CO CTO-
POHBI MpeAbIAYILIEH KJeTH.

Tunet CyTyHOYHBIX CTAHOB H
KaJHOPOBOK

CyTyHKa MpOKaTBIBaeTCs Ha CTa-
Hax, UMeIOIMX TaKOe e paclo-
JIOXKeHHe, KaK M 3arOTOBOYHEIE CTa-
Hel. I103TOMY 3aroToBOYHBIE CTaHBl
OBBIYHO yCTPaWBAlOT TaKHUM ofpa-
30M, YTO HAa HHX MOXKHO MPOKATHI-
BaTh CyTyHKy. CyILIeCcTBYIOT JHHEH-
Hble CYTYHOUHBIE CTAHBI, CTAHBl THMA
KPOCC-KOYHTPH H HeNpepbiBHBEIE CY-
TYHOYHBIE CTAHBI.

Jlaxe mpu IpoKaTKke CYTYHKH M3
CTaJd XOpoIlIero Kauecrnsa, Ha 60KO-
BHIX KPOMKax [OSIBJSIOTCS Tpe-
IMHbl, ecJu GOKOBHE TPaHH Hexo-
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Yepnaboie Ganwu GnR sacomobnu u cymynku
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Puc. 95. Kanu6poBka uepHOBBLIX BAJKOB [Asl CYTYHOUHO-3aMOTOBOY-

HOTO CTaHa H YHCTOBBLIX BAaJKOB HJIs1 3arOTOBKH

Hexodnoe ceyenue
152 x 101mm
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KJIETheBOTO
3aroToBOYHOro CTaHa (/—X—
HoMepa TpOXona)

HexodrHoe cevenue
0136,5mm

A
¥

Puc. 96, KaanGposka necatu- Puc. 97. KaanGpos- Puc. 98. KanuGpoBka necATH-
HerpephIBHOTO Ka WIeCTHKJETbeBO- KJIeTheBOTro

To HelrpepbIBHOTO
3aroToBOUHOrQ cCTa-
Ha

Hixogroe cevenye
o 765mm h791mm

HeMpepHBHOTO
3arOTOBOYHOrO CT@Ha




112 TIPOKATKA 3ATOTOBKH, CYTYHKH H TIOJIOCHI

CTaTOUHO XOpoio 06xkaTsl. [TosToMy NMpoKaTKy cjelyerT NpOH3BOAHTD
AH60 B 3aKPBITHIX Kanubpax, JH00, €CIH OHA OCYHIECTBJSETCS Ha
rJaJKuX BaJjIkax, HMeThb peOpoBble Mpoxoabl. B 3akpuiThix Kanubpax
fIPOKATBIBAIOT C OTPAHMYEHHBIM YIIHPeHHeM, MpuueMm HeOosbiuoe 06-
2KaTve NPOU3BOJUTCS OypTaMu BaJKOB, YTO CIOCOOCTBYET MOJYUYEHHIO

2190,5mm
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Puc. 99. KanuGpoBka HenmpepbIBHOrO 3arOTOBOYHOrO
CTaHa, COCTOSILLEro W3 ABYX IPYNN AHaMeTPoOM Bas-
KoB 610 n 457 mu

(undpu /—6 o6o3HauaOT HOMepa Kiereif)

*UUCTHIX KPOMOK. DTOT METOA IpPHMEHsIeTCs BCIOAY, I'ie AJA CYTYHKH
"KaxKJOoM NnpoKaThiBaeMOR IIMPHHBI HMEETCS OTAeNbHBIA Kajgubp; 3TC,
'OflHAKO, BJjeyeT 3a co00ll HeoOGXOAMMOCTb YaCTOH IepecTpPORKH CTa-
Ha. Ilpu npokarke Ha riankoil 6ouke AJs IMOJYYEHHA YHCTBIX KPOMOK
¥ peryJupoBaHusl HMIKPHHBI NOJOCH HEOOXOAHMMO MPHUMEHATb pebpo-
Bele Mpoxoabl. O6XaTHe KPOMOK MOMKET [POM3BOJHMTBCS B DOPH30H-
TaJIbHBIX BaJKaX MpH YCJAOBHM KaHTOBKH HOJOCH, JTHOO B BepTHKa/b-
HBIX BaJKax 0e3 KaHTOBKH. [{OMOJIHUTEBHBIM CJeiCTBHEM PeGpOBBIX
"TIPOXOJIOB SIBJISIETCS] yAaJIeHHe OKaJIuHbI ¢ MoBepxHOcTH noJockl. Oka-
JIMHY MOXHO YJaJsiTh TakkKe 3a cueT 0OAyBaHUA NMapoM HJIH BO3Y-

MPOKATKA 3ATOTOBKH, CYTYHKH H TOJIOCH! i3

XoM; GoJiee XOPOIIHil CMOCO6 3aKMoyaeTcss B IOAaye CTPYH BOJBI
phicoKOro napjenns npumepso o 100 arm. Tlpumensiorcs TaKxke
0coBBle OT/MeJOYHbIE WM NOHPOBOuHEle kaetu. Ha puc. 100 nsobpa-
eHa KaJuOpoBKa BTODOH KJETH PEBEPCHBHOTO CYTYHOUHOTO —CTaHa
Ayo 750, KOTOPBEIH COCTOMT U3 ABYX KJaerell ¢ pacrosoxeHHOH nepej
XOJIOCTHIM KaJau6poM OTAeN0ouHO-[IONHPOBOUHOM KieTbio. 3 Taoi. 28
BHAHO, uTO oGxatue cocrasJser ot 27,4 no 38,2%, B TO Bpems Kak B
NOJHPOBOYHOH KieTd oHO cocrasssier 18%. Ilpn mpokaTke CYTYHKY

Hnems I flonupoboykas Kremsd
3916 ,
251, 253 55’_22515 262, foso—
Tl T 1 L |
Bepxwee dnbren, (5m
ﬂtxozﬁggeggwﬁ SERESNESR! %===-—-— ) t\%
x 9L MM i &3
Nl ipemi=mE n=!

Puc. 100. Kanu6poBKa umcToBMX BadkoB aas cyTyHku. Cran 750 myo-pesepcHe-
HHE H NOJHPOBOYHAS KJeTb

B 3aKPBITHIX KaJuOGpax CTaHOB Ayo HEOOXONHMMBI Bpe3Hble 3aMKH Ha
HHXKHEM ¥ BepXHeM BaJiKe JJIsi TOYHOH HAcTpoHku KamubGpos.

Tabauya 28
CxeMa NPOKATKH CYTYHKH B YHCTOBOH KJETH
(cm. puc. 100)
O6xaTue
Ne Ne h b Ceuyenue BrITAXKKa
npoxojaa | kaJauGpa MM MM MM2 ne o, A

0 — 65 250 16250 —_ — —
1 I 47 251 11797 4453 27,4 1,37
2 11 31 253 7843 3954 33,5 1,50
3 I 19 255 4845 2998 38,2 1,41
4 v 12 259 3108 1737 35,8 1,56
5 A% 8,5 262 2227 881 28,3 1,39

Jlpe cryneHyartsle KaauGPOBKH BaJIKOB 1J151 MPOKATKH CYTYHKH Ha

' nyo-pepepcusrom crare 900 npexcrasiens Ha puc. 101 u 102, Cy-

TYHKH NPOKATHIBAIOT Ha JIagKoll Gouke, peGpoBoil KaymuGp pacnoso-
xKeH B mpeauncroBoil kaetn. Ha Tabs. 29 u 30 mpeacraBJieHbl CXeMbl
o6xKaTusi AJg CTaHa TPHO.

Ha puc. 103 npeacrasiera Kanu6poska 44CTOBOM K/eTH CYTYHOU-
HOro crana tpuo 875. UepHoBble KaJuOphl 3TOTO CTaHA, Ha KOTOPBIX
8 X. Xobd u T. Hdanb
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|

=T
—i— ] ! ] ! : RL Tabauya 29
] § S R 88 @ S : CxeMa NPOKATKH 3arOTOBKH HA CTaHe TPHO )
S ::‘T QT 3% ‘QQ :’;Q Q,T [upuna xanuGpos: 187, 190, 162, 165, 132, 138, 105 mu
X o N - A .
* L 2\ N A A 1 LN )
‘ h fo h b k _A_h_.
5 “g i Q Py [ é‘ nro:(;;:a MM MM »Am Ay Ywupetine
S8 S S 3 8 ] %
st T I | T ?
| b 425 —win365 —sfn 365 -wbnm 365 —fu— 365 675 o | o6 15 - _
- — 2500 1 187 187 29 4 OrpanuuenHoe
- ., 2 152 K 190 35 18,7 » .
Puc 101 CrynesyaTsie BaJjikH nyo-pgsepcgggoro ;ggna 900 nas mpo- i };gK ig; ‘21; %é’? :
KaTKH CYTYHKH IIHPHHON OT A0 MM : 122 1e2 o 5 ’
. . . . - . - . 6 97 K 138 30 23,6 »
! I l l | 7 98 105 40 9290 | »
§ .‘? :% g "% IlipuMeuanune, K —KaHTOBKa.
S 3 S s s

Tabruya 50
CxeMa MPOKATKU 3arOTOBKH HAa CTAaHE TPHO

%
76,5
77
g

r——i———' ——{——r—-——— = ? ——“—"ﬁ‘ [Iupuna kaawdpos: 181, 152, 127 u 101 mm
N S =
o o 8
S S ] ® 2 N 3 5 ah L )
‘S ? ? ? ? npoxoa MM MM MM Khn Ywnperue
i 325 475 —— 750 - 750 ———-m 'a
2500
0 237 167
Puc. 102. CtyneHuaTblie BaJikKu NYyo-peBepcHBHOrg c¢rada 900 mms npo- i 178 181 59 24,9 OrpauHueHHOe
KaTKH CYTYHKH mpuio# 300 mm 2 146 K 181 32 18,0 Yiupesus Her
3 142 152 39 21,6 OrpannueHHoe
d A é s é o o .(L % o % 4 117K 152 25 17,6 YuHperys Her
< ‘§, = § & S 8 S S 8 < 5 116 127 36 23,7 Orpannuenuoe
1 $ s $ T 6 90 K 197 26 924 | Vumpenns ser
f =4 7 98 101 29 22,8 OrpaHuuesHoe
3 <
=
\ § lMpumeuauune, K — KadaToBKa.
1S

Ly

N

I3 ¢ Kk & >

o [*s O
SR 8 § g SR R 8 MIPOM3BONHTCS TaK¥Ke [POKAaTKa 3arOTOBKH, MpelncTaB/aeHbl HA pHC. 95
50 2491—A04=H99 1110 253 il 2021+ 7 827 Ha crane nmpoxarbiBaercst CyTyHKa TOMUMHOH 10 MM W 1WIHPUHOH OT
3 SN T N o O\ 200 no 250 mm; oGxatus Kosebawrces or 26 mo 36%. Beauuuna
Al —— > L BePXHEro IaBJeHHA B KaXKHofi nape KajauGpoB COOTBETCTBYET BeJH-
i\

S8 é 8 s 8 é S é 8 &N yyHe al0COMIIOTHOTO 00XKaTHsi B BepXHeM psALy KaauGpoB, NMpPH 3TOM
PP.9 s ? s T s $ s Mo XOAy IIPOKATKM OHO yMeHbllIaercs. PacroJsoxeHne KaauGpoB B

BAJKaxX TPHO BBITEKAET M3 KaJHUOPOBKH., BepxXHHH H HMWXKHUH BaJoOKk
Puc. 103. YucroBble BaJKH A5t NPOKATKH CYTYHKH wmupuHof 200—250 mm HMEIOT BPE3Hl, CPEJHUH BAJIOK — BBICTYIDL

na sarotosouiom crane Tpro 875 INpokaTka cyTyHKH Ha cTaHe Tpuo 750 mpencraBjeHa Ha

puc. 104—108 u B Tada. 31 u 32. Hanpasnenue nosock B BaJKyd Ipo-
H3BOJUTCST ABTOMATHYECKH NPH MOMOLUM MPOBOAKH, KOTOPOH 0Gopy-

JloBaHa uyepHoBas KJaerb (puc. 109)
8*
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Puc. 108. UicroBble Bajke cTaHa TpHO 750 pJ8 NPOKATKH CYTYHKH
mwupuHol 300 mm :

Paspes no C-0D & Paspes no A-8
il 145 2 _
| ——525 —H‘%ﬁ"
N
100
340
I \ T T rz
T T ': ”
o (R
Ll |
3 ! ' nh
Y Y,
LN [N O o
Ty AN 11 [

Puc. 109. Huxnaa nposoaka craHa Tpuo 750 anst cyTyuku (no Xouas-
. uBelepy)

TTPOKATKA 3ATOTOBKH, CYTYHKHU M ITOJIOCHI 119

Tabruya 31

Cxema NPOKATKH CYTYHKH 200X 10 mx u3 Gayma 170X 170 mm
Ha ctaHe ayo 900 mm

No N h 5 ah Ab L
E(El?a' Ban kannbpa »u MM 37 e :;:’
|
0 170 170 — — —
1 Yepuosble | Ilnockuit 135 180 35 10 20,5
2 » » 15 190 30 10 22,2
3 » » 80K 198 25 8 23,8
4 » Pe6poBo#i 178 K 85 20 5 10,1
5 » ITaockuit 62 186 23 8 27,0
6 | Uncrosble » 44 192 18 6 29,0 °
7 » » 30,5 196,5 | 13,5 4,5 30,6
8 » » 22,0 199 8,5 2,5 28,0
9 » » 16,5 200,5 5,5 1,5 25,0
10 » » 13,0 201,5 3,5 1,0 21,2
11 » » 12,0 202,0 1,0 0,5 7,7

IMIpumeuanue. K-—KaHTOBKA.

UepHoBble KauOpbl C HACEYKOH HMEIOT IPOBOAKH, u306paxeH-
Hble Ha pHc. 110, npnueM HOCOK MPOBOJKH, KaK M CJACNYeT IpH IPO-
KaTKe B HACEUEHHbIX BaJKax, He Kacaercs nHa kamu6pa. Ha stom
crase YHCTOBBIE KajuOpbl OCOpYAOBaHBI ABYMS PaClO/OKEHHBIMN
OfHa Haj ApYroHl BepXHHMH IIPOBOJAKAMH C INEPEABHUIKHBIMH IpO-
TYCKAaMH, 4TO JaeT BO3MOXKHOCTb BBIAEPKATh KaXKAYIO IOJOCY Mepel
YXCTOBBLIM TNPOXOAOM B TEUeHHEe BPEMEHH, HYXKHOTO AJd [MPOKaTKH,
pe Mellas TpokaTke B ApYyrux Kajmbpax. Takoe mepompHsiTHe NO3-
BOJISET TPOBOJHUTH IPOKATKY B IIOCJENHEM MPOXOJle IIpH NOHUMKEHHOH
TeMmepaType, UCKJIouaonleil o6pasoBanie OKa/JHHBI [OC/IE NPOKATKH
1 N0/Iy4aTh MOJOCY ¢ XOPOLIeH NOBEPXHOCTHIO.

CxeMbl MPOKATKH CYTYHKHM Ha CT@Hax TPUO Naxbl B ta6a. 33 u 34.

[pokaTKa CyTYHKH Ha HENpPEePhIBHBIX CTAHAX OTJIHYAETCH OOJIbILH-
MH MPeuMyIeCTBaMH, KOTOpble 3aK/II04aloTCsl He TOJIbKO B HU3KOII ce-
GecTOMMOCTH, HO ¥ B BO3MOXKHOCTH [OJIy4aTh CYTYHKY MeHblUeid TOJ-
JIIUHEL, YTO BecbMa BLICOAHO NpH JAajibHedliell NpoKaTke CYTYHKH Ha
JIACTOBBIX CTaHax. Ha HenpepBIBHBIX CyTYHOUHBIX CTaHAX CTapOH KOH-
CTPYKIMK NMPOKaTKa 10 CHX MOp NPOH3BOMUTCSA B 3AKPBITHIX Ka/nubpax.
DTOT MeToJ[ 3aCTaBJisieT 3aBOALI MPHIEPKUBATLECA MPOKATKH CYTYHKH
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Tabruya 32

Cxema npokatTku cyTyHku 300X 10 mu u3 6ayma 330X235 mm
Ha ctaHe nyo 900 unm

ngp?o- Baanku e 5 ’ A% 80 Ah—
xona Kaaubpa p2 p2 MM MM ky
%
0 YepHoBbie 11 235 230
11 » IMnockuit 195 340 40 10 0
12 » » 160 K 350 35 10 18,0
13 » v 310 165 40 5
11,4
14 oy v 280 K 170 30 5 9,7
1 TIpomexy- ITnockuii 130 290 40 10 23,5
. TOYHBIE '
§ » » 90 300 40 10 30,8
» » 60 K 310 30 10 33,3
4 » Pe6posoi 285 K 65 25 5 8,1
5 » Ilnockui 42 293 23 8 35,3
(75 UucToBbIe » 27 298 15 5 35,7
: » » 17,5 301 9,6 3 35,2
8 » » 12,0 302,5 5.5 | 1,5 31,5
» » 10,0 303 2,0 0,5 16,7
llpuMeuanne. K— xauToBXA.
Pa3pes no A-8 610 —
S S
3 ! 10 S 8 )
750~ } l N - 1
O 1 K
0 > +e——2]5 —t<1 0=
T T T
| L } I
. nt s g
| bl SR IR
1 w1l * Lil 4

Puc 110. Ilposonka ¢ Haceukofl [/ YepHOBHIX CYTY-
HOYHBIX Ba/KOB (ro XoJawusefiaepy)

IIPOKATKA 3ATOTOBKH. CYTYHKHU U TIOJIOCHI 121

Tabauya 33

Cx;ama npokatku cyTyHkn 200X 10 mm w3 Gayma 330330 mm
Ha crtaHe Tpuo 750

Ne Ne h b Ah Ab ho —Al
BaJiku N ho
npoxoja xaaubpa MM MM MM MM hy o
0 |YepnaBbie — 330 330 — — — —
1 » I muxuudl | 265 330 65 0 1,25 19,7
2 » I sepxuuii| 225 K| 334 40 4 1,18 15,1
3 » 11 muxaui | 270 228 64 3 1,25 19,1
4 » I1 Bepxumit| 225 K| 230 45 2 1,24 16,6
5 » II1 mukmmit | 177 232 53 7 1,30 23,0
6 » 111 Bepxumit| 142 234 35 2 1,25 19,8
7 oy 1V nwxnui | 104 236 38 | 2 1,37 26,7
8 » IV Bepxumit| 75 238 29 2 1,39 27,8
9 » V Huxuuit | 52 240 23 2 1,44 30,6
10 » V sepxuuii| 35 K| 244 17 4 1,49 32,6
11 {Yucroese! Pebpomoit | 193K| 45 51 10 1,27 21,0
12 » 11 Bepxmui| 28 | 197,5| 17 1,5 1,61 37,7
13 » II1 muokmuii | 19 200 9 | 2,5 1,47 32,1
14 » IV Bepxnuit| I3 201 6 | 1,0 1,46 31,5
15 » Tlaockuit 10 202 3 1,0 1,30 23,0

NlpuMeuaHHne., K- KaHTOBKa.

eIMHOOGPA3HbIX Pa3MepoB, 4TOGH HMETb MaJblii TapK BaJIKOB. Uamge
Bcero MIMpMHA npokara pasHa 203 ma (8 JUOFMOB) .

C yseanueHneM paspeca CyTYHKH YBEJIHUMBAETCS ee  TOJLILMHA.
BoJbiluM HeJZOCTATKOM NPOKATKH CYTYHKH B  3aKPHITBHIX kaaubpax
SBJISIeTCA TO, YTO M3MEHEHHe LIMPHHB CYTYHKH 3aCTaBJser Nepesajn-
BaTh BAJIKH, UTO BJIEUET 3a COOOH MOBHILIEHHE TTPOCTOEB.

TTosyuenne CyTyHKH JIOGOM XesaeMoi IIMPUHEL Ge3 cMeHB! BaJl-
KOB CT2HOBUTCS BO3MOMKHBIM, €CJId BMECTO KaJuOpPOBAHHEIX BaJIKOB
TPUMEHSTbL BAJKH C TJIAAKOH Goukol, A uyero OOKOBHE KPOMKH
CYTYHKH JOJXKHBEl OBITH 06paboTaHsl 10 KpaiiHelt Mepe AByMs napamu
IPOMEXKYTOYHBIX BePTHKAJBHBIX BaJIKOB. STH BaJKH Dery/aupyloT
[IMPHHY CYTYHKH H 00eCIeyHBaioT COBMECTHO C nojauyel Ha MeTaJll
OB BHICOKOTO AaBiedysi (10 100 arm), xopolee yfaJeHHe OKAJTHHDL

YyBCTBHTE/BHOCTL K HATAMKEHHIO OCOBEHHO TOHKHX [10JIOC Tpe-
6yeT LIMPOKOH PEryJIMPOBKH CKOPOCTH IIPHBOAA. B HOBBIX HeEIIpepbIB-
HBIX CYTYHOUHBIX CT2HaX MHIHMBHIYaJbHBIM IPHBOIOM 000pYAYIOT He
TOJIbKO YHCTOBBIE M YepPHOBble KJeTH, HO H KJeTH C BepPTHKaJ/bHBIMH
BaJIKAMH M KJETH C YHACTOBHIMH BajKaMH. Ha Takux CTaHax MOXKHO
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TIPEPHIBHOMY BOCEMHUKJETbEBOMY CYTYHOYHOMY CTaHy C AHaMeTpoM
5a/KOB 457 mm. OGa mepBhIX Kaaubpa — 3akpbiThie. TpeTuit Kaauop
Hape3aH B BEPTHKAJbHBIX Ba/Kax, KOTOPHIMH peryJupyeTcs MMPHHA

Tabauya 34
Cxema mpokatku cyTynkn 300X 7 mum w3 Gayma 330X 330 mm
Ha CcTaHe Tpuo 750

rpokaTeiBaeMoll moJsiochl. Caenyiomue ueThipe Kaanbpa TakKe S$B-
M o O i e = JISIOTCS 3AKPHITHIMH, a JBE TIOCJEJHHE KJETH HMEIT BajlKH C IJIax-
fipoxoaa Baku Kaaubpa MM MM MM MM hy i'/o
0
— , A
0 — — 330 | a0 — | _ — — © z
1 [Yepuorble] | wuxwmit | 265 335 | 65 5 1,25 19,7 2
92 » 1 Bepxuuit | 222 K| 33 43 4 1,19 16,3 705 - )
3 » IT mwxuuit | 300 | 295 | 39 3 1,13 11,5 f i N
4 » 11 Bepxumit | 272K| 298 | 28 3 1,10 9,3 | p— !
5 » 111 wuxuumi | 175 285 53 13 1,13 241
6 » |11l sepxumi 135 | 987 | 40 | 2 | 1.30 | 9228 z —
7 » |1V mmkemi | 98 | 202 | 37 | 5 | 1.38 | 974 (1o &R
8 » IV pepxuuit | 70 | 294 | 928 2 1,40 28,5 F=
9 » V naxkenit | 50 | 296 | 20 2 1,40 28,5 —\ e
10 » V Bepxuuit | 33 208 | 17 2 1,51 34,0 J/4
11 |Yucrossie| [ wuxuusi | 923 3001 10 2 1,43 30,3 o 200 by
12 » I pepxmuit | 16,5 302 | 6,5| 2 1,39 28,2 S J
13 » 11 maxenit | 12 | 304 | 4.5| 2 1,38 27,2 ©
14 » 111 Bepxunit| 9 305 | 3,0 1 1,33 25,0 ¢
15 » Taockuit 7 | 35| 20| — 1,29 22,9 7 A o
3 r X \
Mpumeyauue. K — KanToska. e 2075'iI N W u!) _J
L 207,54y %
i NPOKATHIBATb CYyTYHKY J060Oro pasmepa. !L %
. YCTpolCTBO 1S pPery/JHpoBKH  JJHHBL © ! \
J N 1 NeTdH  HCKJKYaeT HaTAXKeHHe TO0J0CH 4 A 1 F I A
N 3 J MEXIY COCEIHHMH KJETSAMH. 1aKue co- 20z " 0\ Y —
k o / DLEMEHHble CTaHbl JAKT BBICOKYIO IIpO- 740 ! =T
™ K3BOJIMTEJILHOCTE M XODPOLIee KAuecTBO L= Ty
L} P o ! T
5 npokara. ~——?-—— 203 1 o=
r = R Kasubpoeka wecTukierbesoro cyry- L | ZZ § — pe— 203 Sy——my
r ¥ 1 HoyHoro ctana 410 nmpeacraBieHa na — A 1 — 7] —
\ i /  puc. 111. Kanu6pst SIBAAIOTCA 3aKPLITHI- = =
Py MH, BEPTHKAJbHBIX BaJKOB HAa 3TOM CTa- Puc. 112. Kamn6poska 8och- Puc. 113. KamuGposKka Bocb-
:”J _ He HeT. JIasi mpokaTku CYTYHKH pasJiny- Mnx:memésoro HempepbIBHOTO MUKJIETbEBOTO Heﬂpepr'BHOFaO
! ~i ' HOH LUMPWHBI HYKHO NPHMEHATb Pa3/ny- CYTYHOUHOTO CTaHa ¢ JHa- cyTyHouroro ~c1and_t A
203 = TDOM BajJKOB 600 MM METPOM BaJIKOB M
N "],  Hbie KOMIJICKTH BajikoB. [Ipokatka npo- MeTp
v M3BONHTCSL U3 3aroToBkKH 185 X 70 mm

. " uTCA U3
lia nonocy 203 X 10 mm B BOCEMB mpO- xoii Goukoifi. IlpokaTka moJockl 203 X 7 mm  TPOH3BOL

Puc. 111. Kaau6posxa
[IECTHKJIETLERBOTO  He-
MPEepPHBHOTO  CYTYHOU-
HOr'o C€raHa C JQHaMeT-
poM BaakoB 410 mm

xonoe. Ha puc. 112 npencrasiena Kaju-
OpOBKa BOCBMHKJIETHEBOTO CYTYHOUYHOT'O
crana 800. Ha stom crane 7 u 8-s kaetu
UMeloT ryankue Basaku. IIpokarka 3a-
rorosku 187 X 120 mm na nosocy 203 X

X 10 mm NpOU3BONHUTCS B BOCEMb NPOXOAOB NpU 06xKaTuax 16—

34%. Kanubposka, u3o6pakeHHas

Ha puc. 113, orHOocHMTCH XK He-

sarotoBku 185 X 114 mm. Tlpu obGkartusix 1;7,7-—43,0%. N
B HenpepblBHbIX CYTYHOUHBIX CTaHaX HOBOW KOHCTPYKIHMH Ha HBTO_
pEIX TPyNTax 3aKphiThle KaauGphl BoOGUIE He HpHMﬁeHH}OTCﬂI.I ] ﬁa-
KATKa NPOM3BOAUTCH HCK/IIOUHTENBHO Ha TJIAIKuX Ooukax MpM Ha-
JMYMM JBYX WJIH Tpex KjeTefl C BEPTHKANbHBIMH BaJIKd - Ha
puc. 114 mpencrasjena KanuGpoBKa A CYTyHKH H 3211‘013‘101-;4”(21“{a
senpepbiBHOM cTaHe 600 ¢ rOPU3OHTAJ/LHBIMH BaJKaMmid. 11p
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Puc. 115. Kam6poBKa AJAs 3aroTOBKW M CYTYHKH Henpe:

PHIBHOFO CTaHa C AHAMETPOM BAaJKOB 460 MM C TODHU3OH-

Ta/lbHBIMH W BEpPTHKaJbHBIMH BAJKaMM H OTKPBITBIMH Ka-
aubpaMu AJ8 CYyTYHKH
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npougso;mrcx B 3aKphITHIX Kauau6pax. Ha puc. 115 npeacrasaena
KaJIMOpOBKA SArOTOBKH H CYTYHKH C NpPUMEHEHHeM TOPH3OHTAJIbHbIX
¥ BGPTHKA/NbHBEIX BATKOB H OTKPHITHIX Ka/iMGpoB,

e
CEErn
5%%%§§é; ‘

Puc. 116. Passuunbie KanuGpoBKH AAS NpOKaTKM CYTYHKH, TDUMEHsSeMble
B Awmepuxe (mo P. Befinony)

Ha puc. 116 no
. Ka3aHbl THIIOBble KaJHOPOBKH /1
a1 °y-
TYHKH, nprMeHsieMple B CIITA. b 8 PORATI <y

TFTarasa IV
NMPOKATKA KBAJPATHOW U KPY[JOHW CTAJAU

1. IPOKATKA KBAJPATHOM CTAJIH

[pokaTka KBaapaTHO# CTanH Ge3 MpoBoNoK (PY4HOl crioco6)
Kanu6poBka KBaApaT-KBaJApaT COCTOMT W3 Psila KBAAPATHBHIX Ka-
JAu6poB ¢ OCTpHIMHM yriaMu. B Tta6a. 35 mnpuBefeHbl BEIHUMHDLI
Tabauya 35

Beauuuna yraa npu Bepumue 2 o, KaauGposka -
KBaJApAT — KBaJpaT MPH PY4HOH NpOKaTKe
0e3 nposouok (no Bposo)

Croposa KBagpara Yroa 2« ga = L
MM rpajg. — MHH. h
160—65 90—40 1,0117
65—30 91—00 1,0176
Menee 30 91—20 1,0235

BepxHEro yrna Kaaubpa 2a, pekomenjpyemele Dposo. Pa3smepnl
KBAJIpaTHHIX KaJuGPOB ONDENESIOTCS MO CJEAyIOUM  (hopMyJIam:

c,=10l4c; h= V 2c¢,=1412¢,; b= higa;

roe ¢ — CTOpPOHA KBaznpaTta B XOQJIOJHOM COCTOSIHHHU,
¢, — CTOpOHA KBajpara B ropsiueM COCTOSHUHU.
I[Jlﬂ KBaApaToB BCCX pa3MEPOB MOXKHO IpPUMEHATh CJCAYIOULNe

COOTHOILEHHSI;
2a¢=91° h=140c,; b=142

3akpyryieHusi WIH pasBajel Kanubpa (puc. 117), mo Kupx6epry,
paBHH! .
b s
2 2’
re S — Urpa WK «IPYyxKHHa» KIeTH.
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DTH 3aKPYIJIEHUs] PACIIOJNOKEHBl HA pPacCTOsHHU /3 €,. BpoBo peko-
MeHZyeT BeJqnYuHy r 6patb pasnoit 0,35¢,

M. Xosbupefijep Ha OCHOBAHMH MHOTOJIETHETO OIBITA YTBEp-
XKJIaeT, YTo KaJubppl, NOCTpoeHHBle No (opmysam Kupxbepra, nawoor
[poKaThiBaeMblll NMPOQHU/Ib JYUIIMX DPA3MEPOB.

OOlUenpuHATHI psil KBAAPaToB C OCTPHIMHM YIVIAMH BKJOYaer
pasMepnl:

[pu cropone xBagpata ot 100 o 160 mm uepes 10 mm
» » » » 95 » 45 » » 5 »

BriTsizkKY 3a mipoxox A Haxoasarcs B npexenax 1,15—1,20, orcrona
Vi = 1,07—1,10.
KBazpaThl MpOMEXKYTOUHBIX pasMepoB MOLYT OHITH HOJIyUeHH
yTeM TNOAHSITHSI /X ONYCKaHHsl BAJKOB.
I Tlpu mDpokaTke KBajpara pys-
: HbIM crnioco6oM IoJioca 3aJaercs B
BaJKu 0e3 NPOBOIOK M ViAepKHBa-
eTcsl OT CBOPauMBaHUsA  KJIEHIaMi
i KaodoM. Mexonkad 3aroroexa,
noJgyyaeMas ¢ YCPHOBGH KJIeTH, Ho-
JaeTtcd B KBajapaTHLl ka1ubp, HA
JIBe CTyNeHH OOJBIIHE YHCTOBOrQ
KaJjubpa, IpHieM MEXIy MPOXOoAa-
MH TpOMCXONUT KaHroBXa Ha 90°.
B KkoHIle TPOKATKH PacKaT TP#KIbL
[PONyCKaeTCsi 4epez YUCTOBOH Ka-
Puc. 117. Passan xsazparsoro xa- JMOD ¢ kaHToBko# Ha 90° mepex
JAu0pa NpH NMpoKaTKe KBajpara 6es  KaxXKJAbIM IIPOXOJOM, UYTO HeoOXoaU-
TPOBOAOK (pYuHO# croco6) MO BHITOJMHATD, NOCKOJBKY MpH [IPO-
KaTKe KBajpara 0e3 NPOBOJOK MO-
Jloca nogaercsd B Gojee yskult kann6p. Jlas Toro, 4roBu KaTh MeCTO
MeTaJly, YIIMPSIOWEMYCs TOx AeicTBHEM o0xaTus, Kaaubpy IIpH-
JaeTcst «paspan». Merasnn npu stom obpaszyer BHICTYII BMECTO 3ay-
CEHIla, KOTODPLIH NPU KAHTOBKAX IiepeMellaeTcss BBepX H BHHS.
Beaencrsue storo o6xkatie B cepeluHe kanubpa yBeJHuHBaercs, H
NPOKATHIBAEMEBIH METaJI [0 BePTHKAJbHON OCH 0GXKHMaeTcs CHJIbHee,
yeM B MeCTax, PacloJOXeHHBIX OKOJIO pasBaja Kaaubpa. DTu yacTH
CeYeHUsl YBJIEKAIOTCSl YacTAMH, INOJYYaKILUMH Gojlee CHJbHYIO He-
(dopMauuo, B pesysbTaTe 4Yero BO3HHKAET yTsxKKa. JluaroHanar b H
yroa rpaHd MmeTasdna 2o y BHIXOJSIICIO M3 BAJKOB packarta TNOJy-
4aloTCs MeHblIe, YeM 3TH pa3Mepsl Kaaubpa. [Tostomy yroa 2 o B Bep-
IIKHe Kaaubpa JeaaeTcst HeCKoJabKo GoJblie 90°, a ropu3oHTaNbHAS
JHaroHalb KBajapaTa HeCKOJNBKO GoJsbllle BepTHKaJNbHOH. [Ipu sTOM
B NoCJeylolleM KaaHOpe cepennHa oOKUMaeTcs ellle CHJbHee, a 60-
KOBble YacCTu emie cjaabee, W yTsKKa FOPU3OHTANbHOI AuaroHa/Iu ycH-
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JuBaeTcs. JDTa NPUYHHA B COeJXUHEHWH C CHJbHOH nedopmanueit
IpOKaTBIBAEMOTrQ MeraJjyia B Kaaubpe, HMeIOIIEM OCTPOKOHEYHOE
ouepTaHue, NPUBOLUT K TOMY, YTO IoJloca AoJKHa OBITH 3afaHa B
Gosee y3KuH Kanaubp, H3-3a 4ero Heo6X0AUMO MNPOMYCKaTh II0JOCY
B UYHCTOBOM Kaaubpe nABa, a ayume Tpu pasa. Ilogobnast mpoxarka
BeZleT K TOMY, YTO BBICTYILI, IOJyueHHBIE B MHpelbAYLIMX HPOXO-
JlaxX, 3aKaTbiBAKOTCS, FOTOBBIH NpPo(HJIb He HMeeT BBHICTYNOB, H AHa-
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Puc. 118. UncToBble BaJKH KJIETH YO AjAA NPOKAaTKH KBanpaTa Ge3 MPOBOMLOK,
aast pasmepos ot 100 no 160 mm

roHaJd €ro paBHHE NO BeJuudHe. [Ipoduib uMeeT ocTpble YIVIHL, U
ceyeHHe €ro AOCTaTOYHO TOYHO INpubJHKaeTcd K KBaapary.

ITpokaTka Ge3 TIPOBOJOK HMeeT TO NPEUMYIECTBO, YTO YHCTOBOH
Kaaubp AJsl JAHHOTO pa3Mepa siBJIAETCS IIpeJBapUTesbHbIM AJs CJle-
AYIOIIero, MeHblIero Kaauépa, uTo No3BoJsieT Ha OJHOH mape BaJKOB
pasMeCTHTh GOJIbIIOe KOJHYECTBO YHCTOBHIX KaJHOPOB COBMECTHO
C Npe(BAPUTEJbHBIMH YEDHOBBIMH M NPOKATHIBATL HA OJHUX BaJjKax
60.1b11I0€ KOJIHUECTBO Pa3MepoB KBaapaTHoro npoguis. Ilpu nepexone
¢ ogHO0ro NpouJst Ha APYroil HeT HeOOXONUMOCTH U3MEHATh HCXORHYIO
zaroropky. OTjesnbHEe NIPOBOAKH TaK COeAMHEHBI MeXy o600, uTo
BO3HUKAeT TaK HashiBaeMblH MPOKATHHIA CTo/1. BBOJHEIE IIPOBOIKM BO-
oflIe MOTYT He npuMeHsATbes. [lepexon ¢ copTa Ha COpT TakXe Ipo-
u3sonuTcs Ge3 MPOBOJOK OU€Hb IIPOCTO.

HesocTaTok 3TOr0 MeToja NPOKAaTKH COCTOHT B HeOOGXOMMMOCTH
HECKOJIBKO a3 NPOINyCKaTh NO0JIOCY Yepe3 YHCTOBOH Ka/iubp, uto NpH-
BOJMT K 3HA4UTeJbHOH IoTepe BpeMeHH. BesencTBue Malbix o6xKa-
THil B MOCJTEJHHX TPOXOAAX NOJOCA HMEeT MaJjylo yCTOHUMBOCTbL BO
BpeMsl NPOXOZd, YTO 3aCTaBJsfeT IPOKATHIBATH MOJMOCE HEGOJBIIOH
JJMHBL. Bo BpeMs NMPOKAaTKH HEOOXOAMMO JAepIKaTh MOJIOCY K/elllaMH,
4TO He MO3BOJISET YBEJMYHTh CKOPOCTb HpOKaTKH. ITostomy mnomo0-
HEL Croco® MPOKATKU MPHMEHsIeTCs NPH IOJYyYEeHHH He3HAUHTeNbHBIX
KOJIMYeCTB NpoKaTa U Npokara HeOGOJbLIMX JUIMH, H TO Ha CTaHax
crapoit kouctpykuuu. Ha puc. 118 usobGpakeHEl BaJKu AyO IS

9 X, Xopd u T. Hans
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NpOKaTKH KBaapatoB 100—160 mm, na puc. 119 — pasiku TPUO AAR

KBanpatos 50—95 mm. PasMepsl Kauau6
45 mm TpuBeneHH B Tabs. 36. P PR AR Kpazpatos 160—

Npokatka kBajgparta 3 pom6a B npoBogkax

. o]cE}:)CJm TPeOyeTCs NpOKaTHBATh GOJBbIIHE KOJHUYECTBA KBaJ(pPaTHOTQ
Bpn ;IJISI TOUHBLIX Pa3MEPOB, MMPOKATKY BHIrOJHEe IPOBOAUTL U3 poMGa
poBoarax. Ilpu mpokaTKe KBazpata pasMepaMu MeHbille 50 M
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Puc. 119. Yucrosble Banku KjeTH TPHO Ansl MPOKaTKH KBagpara Gea
APOBONIOK A/ pasMepoB or 50 10 95 mm

STOT METOZR mpumensercs yame Beero. IIpu aToM HexonHbIM sBAseTCS
YepHOBOH (npenuncroBoil) kmampar, KOTOpHIH 3a7aeTca B pomGuy
CKull KaJubp, HOCAIUH HAa3BaHUE HITHXTOBOTO Kaaubpa HJIIJH 1L e:
TOBOTO pom6a. Brixopsmuii u3 sroro kasubpa packat 3anae$§
B YHCTOBOW Kaunulp Ha pebpo. Ilosoca B uncrosom Kamubpe no;-[
AEPXKHUBACTCS  BBOAHBIMM IIPOBOAKAMH, IPeNSITCTBYIONIUMH CBaJlﬁ-
BaHHIO ee. DTH NPOBONKH COOTBETCTBYIOT DPOMGHUYECKOMY Cege
NPOdHIIsl, BHIXOASANIETO H3 NPEIYHCTOBOIO Kanubpa. Y cedeio
IIpenmyiecTBo MPOKATKM B NPOBOAKAX 3AKJMIOYAETCS B TOM 4TO
fnoJioca He CBEPTHIBACTCA B Kasnubpe MaxKe Npu ee GOJIbILON ILJ]I/I’He
BBICOKOH CKODOCTH NPOKATKH. !
Takas npoxaTka No3BossieT NPUMEHSATb GOJIBLION yIoJ TnpH Bep-
LIMHe 2 @, @ TaKkKe paboTaTh C GOMBUIMMHU BHITSIKKAMHU, UTO yBequE-

BaeT IPOUSBOAUTENBHOCTb  POKATHOT:
1 0 CTaHa Iio
C MPOKaTKoi 6e3 MPOBOIOK. caHermo
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Tabaruya 36
Pa3mepsl kaJguGpos (B Mx) AJS PasjuYHBIX KBajgparTos, NMPH nNpokaTke
6e3 npoBOAOK; s — Mrpa («npyxHuHa») Baakoes == 0,01 D; r — paguyc passaaa
(no Xouabuseinepy)

c Copr h b i r Muamerp
k §
(1,014 ck) (1,414 cw) (1,0176 h) (T—T) BaJIKOB

160 162,2 229,5 233,5 110,0 950
150 152,1 215,0 218,7 102,0 950
140 142,0 200,8 204,3 95,0 950
130 131,8 186,4 189,6 88,0 950
120 121,7 172,1 175,1 81,0 950
110 11,5 157,7 160,5 74,0 950
100 101,4 143,7 145,9 67,0 950
95 96,3 136,2 138,5 64,0 750
90 91,3 129,1 131,38 61,0 750
85 86,2 122,0 124,1 58,0 750
80 81,1 114,8 116,8 54,0 750
75 76,1 107,7 109,6 50,0 750
70 71,0 100,4 102,2 47,0 750
65 65,9 93,2 94,8 43,0 750
60 60,8 86,0 87,5 40,0 750
55 55.8 79,0 80,3 36,0 750
50 50,7 71,8 72,9 32,0 750
45 45,6 64,4 65,9 29,0 750

TTockoNBKY Ipu IPOKaTKe B NPOBOAKAX MPHMEHATCA GoJibIye
063XaTHsi, BO3HMKAaeT U TMOBHILIEHHOE YIIMDEHHUE, I03TOMY BBHICOTA
NMpeYUCTOBOTO KasnGpa AOVIKHA GBITH COOTBETCTBEHHO MEHbIIE, HEM
FOpPH30HTAJbHAS AHArOHaJ b YHCTOBOTO KaJsM6pa. IIpequucToBodl M
yuCTOBON KaJuGpHl pacHoJiaraloT Ha OTAEJNbHBIX KOMIIIEKTaX BaJKOB.
Bajkd ¢ NpPeIuyHCTOBBIMH Ka/JHOpaMu TakuM 0GpasoM HEOo6XOIUMO
YCTAaHOBUTH TaK, YTOOH! MOJYYHTDb npeauucToBofl poM6 HamNexalel
BBLICOTHI, T. €. YTOOHI OH XOPOLIO NPOXOAHJI IO TNPOBOAKAM M 3aXBaThl-
BaJICs BAJKAMM UMCTOBOH KJETH, IOJNHOCTBIO 3allOJHsAsS UHCTOBOH
KanuGp, OfHAKO He mepenovinasi ero. Ilpu atom nHer HeoGXOMNMOCTH
HMeTb PasBaJbl Ha YHCTOBOM KanuGpe, 4TO HEOOXOAUMO IpH pyuHOR
npokatke Ges Nposofok. Ornajaer TakKe HOOOXOAUMOCTb IIpOMycC-
KaTh T0JIOCY HECKOJbKO pas yepes UMCTOBOH KaJHOp, YTO yBeJIMUNBACT
POU3BOJHTENbHOCTD CTAHA.

UncToBoli KaJanGp POTauuBaeTcs B BajKax 6e3 sakpyr/eHui, Kak
Tounwlil KBanpar. IIpenuncToBoil Kaaulp uMeeT BePTHUKAJbHYIO JMAro-
Haap Ha 1—3 mm (uHorma u Gojee) MeHbLUE, 4eM TOPU30HTAJNbHAA
JHATOHA/ML WYACTOBOTO Kaqmbpa. DTa BejMuMHA paBHAa 1 Ma TIpH
¢—5—8 mm, 2 mm Tpn ¢ = 8—20 mm, 3 mm 1pn ¢=20—40 mn.
HeT Heo6XOMMMOCTH TOYHO ONpPENeNsiTh BeJUUUHY YIIMPEHHUs, TaK Kak

O
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BLICOTA Kasubpa perysnupyeTcs IPH NPOKATKe NMOLBEMOM H OMYCKaHH-
eM BepXHero ajka. IlpeguncroBoll u unCTOBOH KaJMGPH pacho.ara-
IOTCSI HA DA3/MUYHBIX KOMIUVIEKTaX BaJKOB, [IO3TOMY HX PEryJHPOBKa
MOXeT ObITb NPOU3BENEHA HE3ABHCUMO ORMH OT apyroro. lllupuna b
NPeAYHUCTOBOTO MJ/IM ILIJIMXTOBOYHOrO KasJuOpa 3aBHCHT OT BeJUUHHLI
YWHPEHHsT B YHCTOBOM KajuOpe. Britsixkka B umcTOoBOM KasuGpe,
onpeneJisieMasi KaKk 4YacCTHOe OT AeJIeHHs IVIOILaLy MPeIyHCTOBOro Ka-
Jm6pla 1Ha nJIolaae YHCTOBOTO KBaApaTa, OOLIYHO NPUHUMAETCS] paB-
Holt 1,14,
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Bposo [3], Kupx6eprom [4], u JKesom [6]. Xopoume npaxruueckue
pesyJIbTaTsl 1aeT MNpuMeHeHue (OPMYJ, BHIBEXEHHRIX Hanem nas
KBaZpaToB pazmepoM oT 5 o 40 mu (Tada. 38). B Tabu. 39 npusesent
pasMeprl KaauOpoB, BEYHC/ICHHBIE N0 STHM bopmynaM Iss KBaLpaT-
HOro MpoGuJ/isi HEKOTOPHX PasMepoB.

Tabruya 38

dopMyabl A BBIMHCIEHHS DasMepoB KaauGpoB MPH NPOKaTKe KBaApPaTHOro mpoduas
pasmepamu oT 5 10 40 mm

Yucrosolt Kaaubp Cy = 1,015 ¢

Orcrona
bh 114
2?2
Iy
2.1,14¢2 2 o2
b= @ =2,28 had = © .
h Cw—Ab

Benuuuna yroa npu BepuMHe st peRyucTOBOrO pomba 2 g yBe-
JUYHBAETCS [0 Mepe yMeHbIUEHHss CTOPOHBI MPOKAThIBAEMOTO

Tabauya 37

Yroa npu sepuune 2 a
(WANXTOBOYHOFO) YUCTOBOrO
poméa npu npoKaTKe KBajpaTa
u3 poméa B npoBOgKax

KBajpaTta. J3HaueHUs NPUMEHSEMBIX
YIJIOB OpuUBeleHH B TabJa. 37.
OTtHouledne wupuubnl pomba K ero
BHICOTE TaKXKe YBEJHUUBAETCS C YMEHb-
uleHHeM pPasMepOB KBajpata — poMs

’ # poMOuuecKHH Ka- = 1,63 cp + 3,4 un,
2 Ujigg’lr)oso P h=138 ¢cp— 1,6 un
3. Mepebii yepHOBO# KkBajpaTHuA | Sy = 1,16 cp+ 0,6 mn

KaJMbp

= 1,42 sy h= 1,41 5,
2a=91% r=0,1 5

CTAHOBUTLCST GoJiee  OCTPOYTOJBHBIM.

Jauna cropons Vrox Tako#l BeITAHYTHI poM6 Jyule yaep-

KBafpata mpH Bepane JKHUBAeTCH B NPOBONKAX H CONPOTHB-

JIIETCA CBODAYHMBAHMIO H €ro MOXHO

noaseprath GOJBIIAM OGXKATHAM, TaK

5—13 112 KaK OH MeJJIeHHee OCTHIBaeT, YTO OCO-

é‘;—gg }8? GeHHO IeHHO AJIA TPoKata MaJbX pas-
Bonee 32 102 MEpOB.

BriTsKKa MeXAy NpelducTOBBIM

KBaIpATOM U ILJIUXTOBAJIBHLEIM POMOOM
npunumaercsd papHoit 1,28. Takum o6pasoM, o6mias BHITSXKKA
B MpPeAYHCTOBOM H YHWCTOBOM KBaiparax pasHa 1,28, 1,14 ==1,46.
Orciona cropoHa mpexuncroBoro Ksagpata pasia } 1,46 ¢, =
=1,21¢, («~1,2¢,).

HucroBoit ¥ NpeayucTOBOH KaJubphl HApe3aloT B BaJKaX OCTpO-
yrosbHbIMA. KanuOpel Jo/KHEL GBITH pasMellleHh Ha GOYKe BaJIKOB
Takum 006pasoM, yToObl NPOTHB KPalHUX Ka/JUGPOB MOMXKHO Gbljo Gec-
[IPeNsITCTBEHHO YCTaHOBHTL KOPOOKY C NPOBOAKaMH. DTO XKe o6CcTO-
ATeNbCTBO TPefyeT TOro, yToGhl GYPTH MeXAY KaquGpaMu GHLIH TaK-
e JOCTAaTOYHO HMIHPOKHMH.

DopmyJie B TabMHIL! A1 pacyera Pa3MepoB UHCTOBOTO Kaaubpa,
npexuncToBoro pomba H INPEAUHCTOBOTO KBafgpara pas3paBoTaHbl

4a. | BursxuHOR poMGuueckuit kamubp | b= 2,0 s+ 3,5 mu = 2,32 ¢, + 4,7 mm
h=1,27 sy— 1 nm = 1,47 ¢, — 0,25 un
r=0,1 g5

5a. | Bropo#i uepHOBO# KBaapatHbl | sy = 1,34 54 0,5 mm = 1,65 ¢p 4

KaJau6p + 1,305 mm
r=02sp; h=0b= 1,414 sy

46. | BuitaxHOH OBaJBLHBI KaauGp b=24 s5p=2,79 cp+ 1,44 mn
h=10,85 s;==0,985 ¢, + 0,51 ms
R =195 5;=2,26 ¢ + 1,17 um

56. | Bropoit wepnoBoil ksapaTHbi | Sy = 1,46 5y — 1,5 mu = 1,695 ¢ —

Kajauép — 1,25 um
r=202 s
h=b=14l4 s

2. MPOKATKA KPYIJIOH CTAJIH

Npokarka Kpyraoi cranu 0e3 mpoBOAOK
(pyuHoii cnocoG)

Kpyrasie npodund, mpokaThiBaeMble Ge3 MPOBONOK TaK XKe, Kak
6LLT0 ONMCAHO BBl B CJyuae NPOKATKH KBaapaTa Ge3 MPOBOIOK,
COCTABJSIOT DS P3a3MepoB ¢ HMHTepBajoM s auamerpos oT 200
10 130 mm uepes 10 ms, ans auamerpos oT 125 no 85 mm — 5 mm,
115t [uamMeTpoB 84—55 mm — 3 MM ¥ ILJIA JHAMETDOB HIXKE 55 um —
2 mm. VIHTEpBan MeXIy pasMepaMu KpYIJIofi CTajn Ie/ecoo0pasHo
NPHHEMATb HECKOJILKO MEHbLINM, YeM /s KBaJpaTHOI, TaK Kak ¢op-
Ma KpyrJoro KajuGpa NpH H3MEHEHHH B3AUMHOIO paclo/OXKeHHs
BAJIKOB B BePTHKAaJbHOH NJIOCKOCTH HECKOJBKO HCKaXaeTCs.
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Tabruya 39
Pasmepnl kaumuGpoBs (B #i) NpH Npokatke KBagpaTHoi craau (5—35 xum)

a) [IpokaTka ¢ BHTSHXHBM pOMGOM

1. YucroBo#i| 2. IllauxTtos.| 3. IlpeguucroBoft 4a, Boirsknoft 6a. Bropo#

< Kaauoép poMb KBajgpar pom0 KBajgpatr
168 = —

28

e8| Cw |h=b h b o[ h=b r h b r Sip | h=b r
O x

6 | 6,09 8,61 6,68/13,18 7,56(10,69(0,76} 8,60/18,62| 0,76 |10,61{15,00{ 2,12
10 [10,15/14,35|12,2 |19,70{12,2 |17,25(1,22|14.45|27,9 | 1,22(16,80(23,80| 3,36
15 |15,23[21,34/19.1 [27,85/18,0 [25,45(1,80,21,80[39,5 | 1,80 |24,56(34,73| 4.91
20 (20.30[28,70[26.0 [36,00/23.8 |33.65(2.38/29. 15(51.1 | 2.38 [32.31|45.79| 6.46
25 [95,38(35.89(32.9 |44, 15(29.6 |41,85|2.96(36,50/62,7 | 2.96 |40,06|56,64| 801
30 |30,45[43,06(39,8 52,30(35,4 (50,06(3,54(43,85!74,3 | 3,54 [47,81{67,60] 9,56
35 [35,53(50,24(46,7 160,45/41,2 |58,26/4,12(51,20/85,9 | 4,12 |55,56|78,56(11,11

6) IpoxaTka C BHTAXHHM OBaJoM

1. Yucroso#t 2'&?}[,3{’:;. 3. IpeguucroBok 46. BritsxkHo#t 66. Bropoft
e KaJuép poM6 KBaapaT oBall KBajgpar
g
Cul co (A=t | & | 8 | 5 |h=s| v | o | &8 | R | % |a=8| r
O
6 | 6,09 8,61} 6,68/13,18/ 7,56/10,69/0,76| 6,42|18,14 14,73‘ 9,53|13,5| 2,06
10 |10,15/14,35(12,2 |19,70{12,2 |17,25(1,22(10,36|29,34(23,77|16,30(23, 1| 3,36
15 (15,23(21,34[19,1 |27,85(18,0 (25,45|1,80/15,29/43,2935,07/23.80 33,7| 5.06
20 20,30/28,70/26,0 [36,00(23,8 [33,65|2,38/20,21(57,24|46,37 33,28 47.3| 6,76
25 |25,38/35,89/32,9 (44,15|29,6 41,852,9625,1471,19|57,674l,7059,2 8,45
30 |30,45(43,06(39,8 (52,30/35,4 [50,06/3,54]30,06(85,14 68,97 48,70/67,2|10, 16
35 |35,53/50,24146,7 |60,45|41,2 58,264,1235,0299,0980,27158,65|*83,31],84

IlpokaTka KpyrJIoif cTa/u aHanoruyHa NpoKaTKe KBaApaTHOH cTa-
ad. McXOAHBIM CHyXKUT TOJydyaeMBlll B YepHOBHIX KJIETSX KpPYrJIblil
npo¢uib, Ha ABa HHTEpPBaIA GOJDbIINH, YeM BBIXONSNIMI H3 YHCTOBOTO
Kasubpa. Inst mpoKaTKu KPYrJoH Crafy Ienecoo6passo NPHMEHSTL
CTpeJsIbyaThie KaluOpEl; OHH HMEIOT 3aKPYIVIEHHYIO (hopMy, uTo ofJer-
4aeT TNOJYyuYeHHe KOHEUHOro mpodusst Kpyrjoro ceuenusa (puc. 120).
Iocne nepeoro ka/nm6pa Merasst nogaercs: B Moc/eAyolHe ¢ KaHTOB-
Kol Ha 90° mocsie KaXJI0ro MpOXoAa, a B YHCTOBOH Kanubp sajaerca
ABa WM TPH Dasa TakKkKe C KAHTOBKOH IIOCTe KaXOro NpPOXOAa.
Uro6el u3bexxaTh O6pa3sOBaHMs 3ayCeHIA B YHCTOBOM KaJauGpe, Ka-
Jubpel IS Kpyra MMelT DasBajibl, B KOTOpHIe IepeMelllaeTcs Me-
TaJUl TIOJ BJUsSHHEM yuupenus (puc. 121).
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MHoroxpatHas NpokaTka B UHCTOBOM Ka/aubpe HeobGxomuma JJisi
TOro, YToOBl CIVIaAUTh NOJYyYaroLIuecsi MPU MPOKATKe BLICTYNH H IIO-
JYYUTb TPaBUIbHBIA KpyrJbli npodu/b.

ITockonpKy B MOC/JeHUX IPOXONAaxX 06XaTHe BO3HHMKAET TOJNBKO
33 CUeT CIVIAXKHBAHHs BBICTYIA, & BBICTYNl OT NIPOXOJAA K HPOXOALY
yMeHbLIAeTCs, TO B NOC/JEIHUX NPOXoAax OGKaTHe OYeHb HEBEJIHKO.
{Ipu stom mnpobunp uMeeT GOJBIIYI0O BO3MOXKHOCTH CBOPAYMBATLCS,
yeM INIpH TPOKaTKe KBAJApaTa, TAK KakK YMeHbIIaercs TOpMossllee

Puc. 121. Kpyraeii xaau6p nas
npokaTku 0e3 MPOBOAOK

Puc. 120. IMpenumcrosofl crpenbya-
TH Kamubp AN TPOKAaTKH KPYT-
Jsioro npo¢uis Ges MpOBOLOK

IeHCTBYE HAKJIOHHHX GOKOBHIX TpaHeil Kajaubpa. 3akpyryeHHble OYep-
TaHua KaauGpa He MOTYT OKas3aTh CONPOTHUBJIEHHs CKpYyuYHBaloLleMy
JefiCTBHIO KPYIJIOro Kanuépa, H NOSTOMY PacKar Hy:KHO TNOJLCPKH-
BaTh NPH NPOKATKe KJIeIaMH, IPeloXpanssi ero OT CBOPAYUBAHUI.
JI7151 5TOTO B 3aBUCHMOCTH OT JHaMETpa IPOKaTEIBAEMOro Kpyra Heoo-
XOJIHMO OT JIBYX O YETHIPEX BaJbIOBIIHKOB, KOTOPBIE HOIKHBI C/I10-
BaTh 34 ABMXKYUIHMCS METaJJOM, YTO ONMpPEAeseT HH3KYI0 CKODOCTb
poKaTKH. Bo us6exaHHe CKPYYHMBAHUS NOJOCH ee JIHHA He JIO1KHA
npessimiate 8—10 #. OTclona npokaTka KPyrJioi craju Ge3 IPoBOJIOK
OT/THY@eTCs MaJIOH IPOU3BOIHTENBHOCTRIO, H OHA IPUMEHAETCS HCKJIIO-
HTe/BHO NPH MPOKaTKe MaJlblX NApTHH MeTasa MK CHeLHa/bHEIX
cranefl ¥ C KaXKAHIM TOIOM BHITECHAETCS IPOKAaTKOH B IIPOBOJKAX.
BecbMa npOuHbIe CTa/IH, HanpuMep, OHICTpOpexylIne, NP AUAMETPe
npyTka cBhe 60 suu He MOTYT 6HITh IPOKATAHEl C IPUMEHEHHeM Hpo-
BOMOK, TaK KaK 6oJblIHe 06:KarHs, IPHMeHseMble B TAKUX KaJHOpOB-
Kax, BBLI3BIBAIOT IOsiBJEHHe TpeliuH. Pyunyio npokarky Ge3 nmpoBOAOK
JIyullle BCEro IPOM3BOJNTD Ha CTaHe 1O € 3a(pUKCHPOBAHHLIM BEPXHHM
BaJIKOM M HHXKHHMM BaJKOM, HMEIOIIHM BO3MOXKHOCTb DEeryJHpOBKH B
GOKOBOM HANpaBJeHHH NPH BepXHEM AasjieHWH mopsaaka 5 mum. TIlo
Kpamepy [50] Kpyriyto cTaib MOXKHO [POKATHIBaTh TaKke Ha CTane
tpuo. Ilpu sToM cllefyer paGoTaTh ¢ 3aKPETVIEHHbIM CPEIHUM BAJIKOM
¥ pEeryJHpyeMbM BEPXHHM M HIDKHEM Bankamu. Jluamerp Bepxmero
BAJKa MOJIKEH ObITh Ha 3 MM, 4 HUXKHErO—Ha 5 Mu MeHbllle CPEIHEro.



136 TIPOKATKA KBAZIPATHOWM U KPYIJIOM CTAJIY

Mpokartka kpyra w3 osana B mpoeoakax

“ Ilpu npokatke kpyra us osasa ¢ NpUMEHEHHEM NPOBOAOK HCXOJI-
PIM ABJISIETCS. KBAAPAT, KOTOPHIH 3a43€TCH B OBaJIBHELN Kaaubp.
HaCKaT OBaJIbHOTO CeUCHHS KaHTyeTcss Ha peGpo W 3aJaeTcsi B 3TOM
OJIOKCHUH B YMCTOBOH Ka/JHOD, NMpUYEM OT CBAJMBAHHE MeTasLR
YAEPXKHUBACTCH TPOBOAKAMH.
. C'-II/ICTOBOH KaJaubp HMEET TOUHyI0 (GOpMy Kpyra, auamerp KOTOpO-
ro Y4€TOM TeMmneparypHo# ycanxu pasen 1,013 or auaMerpa xpyra
B K;)JIOI[HOM cocrossHuu (dg) . Hekoroprie KaJIMOPOBILHKY PEKOMeH-
cy T JJS KpYros MeHbllle 30 Mm 4GuCTHe KaMMGPE H3TrOTOBJATD
pa%?jaﬁll?tszo}l yriom 45°. Takoe meponpusiThe npenynpexaaer o6-
YCEHIAa NPH HE3HAYHTeJbHOM Iiepen
pasonarie PENOJNHEHNU Kaaubpa
OsaJ1, mpenuecTsyomuii YHACTOBOMY KaNu6py (LLIMXTOBOUHBIN

OBaJ), UMEeT I/ KPYIJILIX NpoHiell auaMerpom
oT 3
CJIeflyOlIHe pa3mephl: P O 7o 200 x

h=d.—4mm; b=1,18 d 4 10 yum; R = 2T+
4

Bricora oBana, ycTanopseHnoro na pe6po, GoJblle, uyeM mHa-
METD YHCTOBOTO Kpyra, HO IIMPHUHA €r0 MeHbIIe, YyTO AAeT BO3MOMK-
HOCTb AJI ymWHpeHus npu o6:xkaTuu. COIVIACHO NPHBESHHLIM BHIIIe
YC/IOBHAM BEJIMYMHA YNINDEHUS /sl BCex pasmepos oT 30 no 200 s
GepeTcst ONMHAKOBOH M paBHA 4 mM. OLHAKO 0Py 3TOM NpexmnoJara-
€TCA, UTO BHICOTA TOUHO OTPeJesIsieTcsT P YCTAHOBKE BAJKOB B 3aBH-
CHMOCTH OT yCJIOBHH mpokatku. IIpu mpokaTke Kpyra, Tak e Kak
fIp¥ TIPOKATKe KBAApaTa, YHCTOBOK M NPEIYUCTOBONH KaMHGpPH LOMK-
HEI HACTPAHBATHCS HE3ABHCHMO JIPYT OT APYra, a NMOSTOMY HX CJAENy-
€T pasMmelmlaTh Ha DPas3/JHYHBIX KOMIIEKTaX BaJIKOB. g

B rta6n. 40 npuseneno orHomlenue ToammHbI OBaia K Juamerpy
YHCTOBOTO Kanmubpa mo Tpumkey [51], corsacHo TuM RaHHHM nosy-
Haercd, 4TO YeMm MEHblle NUaMeTp Kpyra, ToM Gojee IUIOCKHM IOJ-
XeH OBIThb OBaJ. DTO O3HAYAET, uTO NIPH NPOKATKe Kpyra MaJblx
PasMepoB Jiyumled 3aflauM MeTa/sa B KaiuOP MOMKHO NOCTHIHYTB
TEMH JXe MeTONaMH, KaK M IIpH NpPOKaTKe KBanpaTa B NPOBOIKAX.

Tabauya 40

OTHOWEHKHe BBICOTHI OBasa f, K JAHaMeTpy 4YHCTOBOro
kamulpa dp aas kpyra pasmaMyHBIX pasmepos

e, MM 50 38 25 12 6

hid 0,87 | 0,86 | 0,85 | 0,80 | 0,65

MPOKATKA KPYTJIOM CTAJIU 187

Pa3mepH KBajipaTa, 3aZaBaeMoro B LLJIHXTOBOH OBaJ NPHBEJEHb!
B Tabu. 41, st noJlyueHHst TOUHOT'O KPYIJIOro NMpodmis HeoGXoAUMOo
UMeTh HCXONHBIH KBaJpaT C pPAaBHBIMH LHATOHAJSMH H XOpOLIO 3a-
KPYTJIeHHBIMH yryamMu. PopmyJ bl AAlOT XOpollue pe3yJbTaThl Aad
Bcex mAuamerTpoB. JlaHHble AJI pas3/MYHBIX IHAMeTPOB KpYyra IMpUBO-
asTcs B TabJs. 42 u 43.

Tabruya 41
Pasmeps KBafpaTa, 3aaBaeMoOro B YHCTOBOH oBaJ

Cropona KBajpara
3aflaBaeMOro B YHCTOBOH
oBaJ §1, MM

JuameTp TroTOBOTO
npoduas d , mm

200—140 1,06 d+ 4
130—100 1,05 d,+ 4
95— 70 1,04 d, + 4
68— 30 1,03 d 44

KupxGepr peKOMEHAyeT NPUMEHATb BHITAXKKY A TpH IpoKaTKe
IJIMXTOBOrO OBaja B 4HCTOBOM Kpyre pasHyio 1,14, TpuHkc pexo-
MeH/yeT MPUHEMATh BHTSKKM B YMCTOBOM KaauGpe or 1,05 mo 1,18,
MpHYeM BeJuuHHA A NPUHMMAETCss TeM GoJbliel, yeM MeHblile Cede-
HHe TpOGhuJs, YTO BHIIOJHAETCA AJs TOrO, YTOObl YMEHBIIHTb OCThHI-
BaHMe IPOKaTHBAeMOro Merawa. )Kes NPHHHMAET BHITSKKY TNpe-
YHCTOBOrO KBajpara B LIJHXTOBOM oBate papHoft 1,36. Ofuias
BBEITSIKKa OT NIPEIYHCTOBOrO KBajpaTa A0 YHCTOBOro Kpyra fojyda-
ercs npu 3TOM paBHO# A = 1,14-1,36 = 1,55. Orciona
2
Sel-—- 1,65 dy, . Sx=1’1dw-
4

Dra dopmyna Aaer NPHOIMKeHHBle 3HAUEHHUs!, NPHrOAHbBIE IJIF
NpHMepHbIX BRYHCAeHHi. TOouHEe JaHHBIE MOXHO MOJYYHTH M3 TabJ.
42 u 43.

OuepraHue LITHXTOBOTO OBaJa MJIA Kpyra AHaMeTpoM IO 80 M
oKa3aHo Ha puc. 122, @, a Jjs Kpyra AuameTPOM CBbILIE 80 mm — ua
puc. 122, 6.

JIns Kpyros GOJBIIHX AMaMeTPOB Ielecoo6pasHO BMeCTO KBaA-
paTHOro Kaaubpa NpHMEHSTb CTpeabuaThi, KOTOPHIH MpH  CIEAYIo-
mem MpOXOAe JaeT pacKar TaKOro CeyeHHs, KOTOPEIM Jyulle
CoBMeIllaeTcsl C OBaJIOM, ueM KBaJpaT, OUEPUEHHBIN MPSAMBIMA JHHH-
amu (puc. 123). IlpuMeHeHHe CTPEJIBYATOTO Kasubpa BMeCTO KBal-
PaTHOTO  YMEHbINAET  W3HOC ~ OBAJIBHOTO kamu6pa, a Takxe
obneryaer paGoTy Ba/bIOBLIMKOB IPH KAHTOBAHHMH, YTO BAXKHO I
Gonpimux npoduaeil. Bo MHOMHX C/IyyasdX CTaHOBATCS HEHYXKHBIMU
crienuasbHble KaHTOBanbHble ycTpoiicTBa. [losToMy KBagpaThl AJa
Kpyra JuaMeTpoM cBhime 120 #M 3auacTyio NpOKATBIBAIOTCSA B sAMAY-
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Tabauya 42
Pasmepw kaauGpos (B M) npu npoxaTke B nposoakax kpyra
duameTpom 30—68 s v
Kpyr Osan Ksagpat
-+ “ @

2 £ b & + o -"—; T

> | = + 53 3 8 %

e - -~ o = 4 - :: N

- "s" I I - I n ! I S

s ~ w + of " & Iy N
30 30,4 26,0 45,5 26,4 35,0 49,5 53,0 9,0
31 31,4 27,0 47,0 27,2 36,0 51,0 54,5 9,0
32 32,4 28,0 48,0 27,6 37,0 52,5 56,0 9,5
33 33,4 29,0 49,0 27,9 38,0 54,0 57,5 9,5
34 34,4 30,0 50,0 28,3 39,0 55,0 58,5 1 10,0
35 35,5 31,0 51,5 291 40,0 56,5 60,0 | 10,0
.36 36,5 32,0 52,5 29,6 41,0 58,0 61,5 | 10,0
37 37,5 33,0 53,5 30,0 42 0 59,5 63,0 | 10,5
38 38,5 34,0 55,0 30,8 43,0 61,0 64,5 | 10,5
39 39,5 35,0 56,0 31,1 44,0 62,5 66,0 | 11,0
40 40,5 36,0 57,0 31,6 45,0 63,5 67,0 | 11,0
41 41,5 37,0 58,5 32,4 46,0 65,0 68,5 | 11,0
42 42,5 38,0 59,5 32,8 47,5 67,0 70,5 | 11,5
43 43,6 39,0 61,0 33,6 48,5 68,5 72,0 | 11,5
44 44,6 40,0 62,0 34,0 49,5 70,0 73,5 | 12,0
45 45,6 41,0 63,0 34,4 50,5 71,5 75,0 | 12,0
46 46,6 42,0 64,5 35,2 51,5 73,0 76,5 | 12,0
47 47,6 43,0 65,5 35,7 52,5 74,5 78,0 | 12,5
48 48,6 44,0 66,5 36,2 53,5 76,0 79,5 | 12,5
49 49,6 45,0 68,0 37,0 54,5 77,0 80,5 | 13,0
50 50,6 46,0 69,0 37,4 55,5 78,5 82,0 13,0
51 51,7 47,0 70,5 38,2 56,5 80,0 83,56 | 13,5
52 52,7 48,0 71,5 38,6 57,5 81,5 85,0 | 13,5
.53 53,7 49,0 72,5 39,0 58,5 83,0 86,5 | 13,5
54 54 7 50,0 74,0 39,9 59,5 84,5 88,0 | 14,0
55 55,7 51,0 75,0 40,4 60,5 85,5 89,5 | 14,0
58 58,8 54,0 78,5 42,1 64,0 90,5 94,0 | 14,5
60 60,8 56,0 81,0 43,3 66,0 93,5 97,0 | 15,0
63 63,8 59,0 84,5 45,0 69,0 97,5 [ 101,56 | 15,5
65 65,8 61,0 87,0 46,3 71,0 | 100,5 | 104,0 | 16,0
68 68,9 64,0 90,5 48,0 74,0 | 105,0 | 108,5 | 16,5

HBIX Kamubpax (puc. 124). Ha puc. 125 u300paxkeHbl YepHOBHIE
BAJKU CTaHa TpHo 750 A/ NPOKATKH KPYroB auamerpom 60—120 mm.

Ha puc. 126 nokasanel uncroBble BaJKM crana ayo 900 g npo-
KaTKH Kpyrop auamerpom 170—220 mu.

Ecan npokaTka kpyramx npoduiei NPOU3BOAUTCA HA CTAHe TPHO,
TO CHIbHAs NedopMalus KBAaApaTa B ILIHXTOBOM OBaJe HECKOJILKO
YMEHDUIACTCH, eC/IH MOJ YHCTOBEIMH OBAJLHHIME KaqHGpaMu pacrmo-
JIOKHTb HEPHOBHE OBaJbHBIE KaJuGpH. ITocsennue mu6o mocrpoenst
C TakKHM e paJHyCoM, YTO M UYMCTOBBHIE OBAJbl, HO YBEJIHUMBACTCS

0 .
b= o Y s G R=d— 1, Ry =074 diRe = 038 d rae

Puc. 122. [TocTpoeHHe YHCTOBOTO OBaJa:

HEeYHOro Kpyra

Puc. 123. TMonoxenue
apoduvist B YHCTOBOM
oBajse (nocie TPOKATKH
B CTpeJabuaToM Kaau6pe)

3 —_— ra naMerpom Gosiee 80 MM:
80 mM; 6 — pns xpyra X p onee e o

.
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Puc. 124. IlpenuncroHe BaiKM cTana Iyo A4S NpoKaTKu Kpyra AM

pom 125-—-200 mm
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Ta6ruya 43

Pasmepn kanmGpos (8 ##) ApPH mMpokaTKe B NMpoBojKax Kpyra
auamerpom 70—200 mn

Kpyr Opan Kpaxpar
'B* -

2 + " ™

& -&t - - T
3 o | 3ls| 3 2 8 .

o -« = = 3 oo a o

> | —~+ = < - . ~

i~ 3 - o - s

"S .TI’ [P U I ' I p

s
S s = o - -9 " .s s .

70 | 70,9 | 66,0 | 92,5 | 490 77,0 | 108,5 | 112,5| 17,0
73 | 74,0 | 69,0 | 96,0 | 50,7 | 800 | 1130 | 117.0| 17’5
75| 76,0 | 71,0 | 985 | 519| 820 | 116,0 | 1200 | 180.
78 | 79,0 | 74,0 | 102,0 | 537 | 850 | 120,0 | 124.0 | 185
80 | 81,0 | 76,0 | 104,5 | 550 | 87,0 | 1230 | 127.0| 190
83 | 84,1 | 79,0 | 108,0 | 56,7 | 895 | 126.5 | 130.5| 19'5.
85 | 86,1 | 81,0 | 110,5 | 580 92,5 | 1305 | 134'5| 200
9 | 91,2 { 86,0 | 116,0 | 60,6 | 98.0 | 1385 | 142.5| 21 0
95 | 96,2 | 91,0 | 122,0 | 63,8 | 1030 | 1455 | 150.0 | 220

100 101,3 96,0 128.0 66,7 109,0 154,0 158,5 | 23,00
105 | 106,4 101,0 134,0 69,4 114,0 162,0 165,5 | 24.0
110 111,4 106,0 140,0 72,7 119,5 169,0 173,0 | 25,0
115 116,5 111,0 146,0 75,6 125,0 176,5 181,0 | 26,0
120 121,6 116,0 152,0 78,7 130,0 183,5 188,0 | 270
125 | 126,6 121,0 157,5 81,5 135,0 191,0 1955 | 28,0
130 | 131,7 126,0 163,5 84,5 140,5 198,5 23,0 | 29,0
s=1,00| Supuuei
-dp+4 | Kaaubp

140 | 141,8 | 136,0 | 175,0 | 90,2 | 189 — — | 31,0
150 | 152,0 | 146.0 | 187.0 | 96.4 | 163 — — | 33%0
160 | 162,1 | 156,0 | 19970 | 102.3 | 174 — — | 350
170 | 172,2 | 166,0 | 211.0 | 108'2 | 184 — — | 370
180 | 182,3 | 176,0 | 22200 | 114.0 | 194,5 — — | 390
190 | 192,5 | 186,0 | 234.0 | 1200 | 2050 — — | 4100
200 | 202,6 | 196,0 | 246,0 | 26,0 | 216.0 — — | 430

BBICOTA OBana, MH60 KAJIHOD B HUIKHEM BajIKe OUEPUHBAETCS TIO apy-
romy panmuycy (puc. 127). Ksagparthas nosoca OPOXOAHT Ipexie:
YEpPHOBOH 0BaJl, YTO YMeHbIlaeT 06XKaTHE B UHCTOBOM (untuxToBoM)
oBajie. DTOT NPHEM NPHMEHAETCS INABHHIM 06pasoM st TIPOYHBIX.
cTanedl M VIS MACKUX CTaJed NpH Juamerpe KPyroB cebimie 150 mm.

BBuy TOro uTO MpH W3MEHEHHH PACCTOSIHHSI MeXIy BaJKaMy
YHCTOBOH KaJMGp TepseT CBOK KpYrJylo (GopMmy, s Kamaoro npo-
K4aThIBA€MOTro pasMepa NPOGu/Ia K0MKeH OBITh OTHeJNbHH YWCTOBOL
KayuGp. [lsi OBasbHOrO KanuGpa B 3TOM HeT HeOGXOLMMOCTH, TaK
KaK, U3MeHsIsi HaCTPOHKY BaJIKOB, MOXKHO H3 OXHOTO OBAJLHOTO Ka-
Ju6pa NoJNyuyuTh OBAJN NI KPYra ABYX-TPeX pas/HuHbIX IHaMeTpoB,

ITPOKATKA KPYIJIOMl CTAJIH 141

qpuueM JJIs ONpeje/leHHsl LIMPUHE OBAJbHOro Kanubpa B dopMmysy

fnojacTasisiercs: GOMbIIHE auamMeTrp, a B Qopmydy IJ1s onpenenennosi
BBLICOTH TOJIIIMHE A — MEHBIIMI JHaMeTp M3 YHCJIa TeX KPYros, K
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Puc. 126, UncTOBHE BaJKH KJAETH JAyO AJS HNPOKaTKH Kpyra RHaMeT-
pom 170—200 mm

TOpHIE NpEINOJAraloT MPOKATaTh M3 AAHHOTO OBana. BO3MOXKHOCTb
MpUMEHCHHs KBAAPATHBIX M CTPEJbUATHX KAJHOPOB JUIA PaSJHYHAIX
OBAJIOB ellie LIHpe, YTO NO3BOJISIET GoJee 1eaeco0fpasHo HCNOIb30BATh

60uUKy BaJIKOB.
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Ipu PasMellleHHH KaJauOpoB Ha Gouke BaJjiKa CJeLyeT CTapaThCs,
UTOGE! KpaiHHe KaJuOPhHl He HAXOMHJIHCH CJHIIKOM 6JM3KO K Kpan;
BaJIKa, ¢ TeM YTO6H 06ecHeuHTh HAaIeKAIIYIo IMHPHHY KpaiHuX
GypTOB H yCTaHOBKY IPOBONOK mJIS YKa3aHHBIX KaJubpoB.
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Puc. 127. Yncrosme Bamkn xieTn TPHO A npo- *

KaTKH Xpyra pauamerpoMm 90—120 mu

. Hans mansx npoduet, uMeromux Auamerp Menee 40 mm, npuse-
ACHHbIE Bblllle (OPMYJE NAIOT HETOUHEE NaHHe. Pekomennyerca
A1 pacuera NONb30BATBCS JAHHBIMH, MPHBEJEHHEIMH B Tabn 44

B a6
noT??S JJ:M:5 TIOKa3aHbl pasMepbl KaaHGPOB MpH AHaMeTpe Kpyra ot 6

3. (‘IKPY‘IHBAHHE MOJOCHI MPH NPOKATKE COPTOBOI'0 METAJLJIA

B Iipn npokatke nosoc xpyraoro, KBAJPATHOTO, INECTHIPAHHOrO U
OCbMUTDaHHOTO CeYeHHs! HHOTA HAGJIONACTCS CBAJIHBANHE (cKpyuu-

1) nedexrsr KanubpoBKu;

2) HeNpaBH/BHAS yCTaHOBKa BaJIKOB;

3) HENpaBWJIBHAS YCTAHOBKA BBOHBIX IIPOBOMOK;

4) HenpaBUJIBHAS YCTAHOBKA BBIBOLHBIX TIPOBOROK;

5) OTK/IOHEeHUST BanKOB oOT TOPH3OHTAIBHOTO MOJOKEHHS BCJIEA-

CTBH€ HENPABHJIbLHONH YCTAHOBKH WJM He
aBHOMEPHOro H3 -
UWIMTTHHKOB HJIM BKJIAABILIei, P P roca mon
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Tabruya 44

$opMynbl ANA BHIYHCJEHHS pasMepoB Kanu6pos (B M)
NpH ApoKaTke Kpyraoro mnpoduas puamerpoM 5—40 mm

(cM. Takxke Tabua. 38)

1. UYucrosofi kpyrawifi kanubp | dy = 1,015 d,

2. YucToBOR (LUIHXTOBOI) OBAJI h=0,92d,—1,2 uxn
b=1,46 dp+ 1,8 umu
R=0,77 d, + 2,5 un
3. [Ilepemi (uucroBoi) xeagpar | s =1,14 dp—0,6 mu. Yros npu pepmune 91°

b=1,42s3 h=1,41 5
r=0,1s

4, BuTaxHON poMOHUECKHE Ka- h=1,27 5— 1,0 mm=1,45 d — 1,76 mn
nuGp b=2,0 5, +3,5 #n=2,28 dy + 2,3 un

a=1,06 s;=1,21 d, — 0,69 un

c=1,2 s+ 1,0 un=1,37 dp + 0,28 un

r=0,1 S(

Ba. Bropoit (npenyucToBo#) sy=1,34 5;4+0,5 mn=1,53 d, — 0,3 um
KBazpaTt r=02s; h=b=1,4 Sp

h=0,85 5,=0,97 d, — 0,51 mum
b=2,4 5y=2,74 dj, — 1,44 un
R=1,95 5;=2,22 d, — 1,17 an

46. BuTsKHOH oBaJ

56. Bropo#t (npexuHcTOBOM) sp=1,46 s;— 1,5 mm=1,67 d — 1,9 un
KBajpar r=0,2 s
h=b=1414 g

BesrencTBre passiuuHbBIX BO3AEHCTBHI IoJIoca MOXKET CKpPYYHBAThb-
C B pa3]UYHOM HalpasJeHuH. IIpH 3TOM NpPHUHATO TOBOPHTB, YTO
NoJsIocy KPYTHT HJIM CBaJjuBaeT BIPaBO MU BJeBO (eCaAH CMOTpeTb
No HaNpasJeHHo npokaTku). CKpyuYHBaHHe paclo3HAeTCs IyTeM
CpaBHeHHs «IJledeli», 32 KOTOPHIe NIPHHHMAIOTCS JBa AMaMeTpa Kpy-
ra, pacHo/jioXeHHble npuGiausuTeabHo mox yriaom 30° K JHHUA
pasweMa BaJakoB (puc. 128).

Eciu, HampuMmep, IpaBoe mJjedqo GoJblle JIEBOTO M I0J0CY Kpy-
THT BJIEBO, TO 3TO IIPOUCXOIMUT BCJEJCTBHE CABMra BaJIKOB, KaK MOKa-



144 NMPOKATKA KBAJIPATHOM W KPYIJIOM CTAJIM
Tabauya 45
Npumepnt pacuera pasmepoB Kanufpos (B MM) UDH T[POKaTKe Kpyra AnameTpoM
6—35 mm
a) ¢ BHTAXHBM pOMG oM

x| 2 3 4a 5a
- I Uncroso#t osan |UucroBo#t KBaapaT | BeT9KHON poMm6 Mpeguncroeol kBagpar
g' KpyT

3 b h b R s k=8| » h b r h—b'
5 1|7 It T

6| 6,0914,32/10,56) 7,12/6,24| 8,82/0,62 6,94/15,981,39| 8,88112,56| 1,78
10110,15(8,0016,4 {10,20(10,8/15,3 |1,08 12,74)25,10/2,53( 15,00 21,20| 3,00
15(15,23/12,6/23,7 |14,05/16,5/23,3 |1,65 19,99(36,50(4,00 22,65 32,03 | 4,53
20120,30(17,2|31,0 117,90[22,2(31,4 (2,22 27,24/47,90(5,45/ 30,30 | 42,84 6,06
25125,38(21,8|38,3 [21,75/28,5/40,3 |2,85 34,47/59,30/6,89| 37,45 | 53,56 | 7,59
30(30,45(26,4145,6 |25,60(33,6(47,5 3,36 (41,74/70,70/8,35| 45,60 64,48 9,12
35 (35,53/31,0[52,9 [29,40(39,3/55,6 3,93 (48,99 82,10/9,80( 53,25 | 75,30 10,65

6) C BHITAXHBIM OBaNOM

2 2
? 1 UnucToBOl OBaJa ‘IHCTOBoﬁ3KBa,npaT anmxfgﬂ oBafa Tpenuucrosoit keanpar
g‘ Kpyr
= d
g w h b R s |h=b| »r h b R s h=b| r
= 1 Jis

|
6| 6,09 4,32(10,56 7,126,24, .8,82/0,62 5,31|15,0 (12,15 8,12111,48]| 1,62
10]10,15 8,00(16,4 |10,20 10,8/ 15,3 | 1,03 9,2025,9621,00 14,80 20,90 2,96
15]15,23 12,60(23,7 14,05(16,5/ 23,3 | 1,65 14,04/39,66(32,13 23,15132,13 4,63
20120,30(17,2 31,0 117,90(22,2 31,4 12,22 18,89/53,36(43,23 31,50144,54 6,30
25 |25,38|21,8 38,3 21,75/28,5( 40,3 2,85 23,74/67,06|54,33 39,85156,34 7,97
30 30,4526,4 45,6 125,60(33,6 47,5 13,36 28,59,80,76|65,43 48,20 (68,15 9,64
35 135,53|31,0 52,4 29,40(39,3] 55,6 |3,93 33,44194,46(76,53| 56,55 | 79,96 11,31

3aHO Ha puc. 129. Bosee cusnHoe mamsenue Ha JIEBYIO BEPXHIOIO
‘W IIDABYI0 HHXKHIOIO YETBEPTH OKDYMKHOCTH SIBJASIIOTCS IpHYHHOI
CKPYUHBAHHS TIOJIOCH! BJIeBO (pHC. 129). Jlis ycrpanenus PasHOCTH
TieYell HYXXHO CABHMHYTH BePXHHH BAJIOK BJIEBO HJH HUKHMUIL BIIPaBoO.
STHM yCTPaHAeTCS [IPHUMHA CKPYYHBAHUS NOJIOCH, T. e. GoJiee CHJIb-
HOE JaBJIeHHE Ha JIEBYIO BEPXHIOID H TIPABYI0 HHMKHIOW YeTBEPTH
“OKpYKHOCTH KaJu6pa. CkpyyuBaHHe NOJIOCHI IIPH 3TOM NpeKpallaet-
-C4, TaK KaK NaBJieHHe pPaBHOMEpHO paclIpelesiieTcsl [0 CEYeHHIO Ka-
au6pa. Ha puc. 130 nokasaunl mpoBORKH A/1s1 OBana.

Ecian npasoe nieuo okaseizaercs Gostbllle, yeM JIeBOE, HO TOJIOCY
KPyTHT BIIpABO, TO pasHHIla PasMePOB IuIeY JOJKHA GHITb yCTpaHe-
Ha TIpH TIOMOIUY TepeABUKEHHS BEPXHErO BaJKa BJIEBO HJH HHIKHETO
'BIIPaBO. Ec/iu npu 3TOM CKpyunBaHHe BNPABO He HCYe3aeT MM HaiKe
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YCHJMBAETCH, 'TO TIPHYMHA HEPABHOMEPHOIrO DPaclpefeleHHs JaBJe-
HUSI TI0 OKPYKHOCTH Kajaubpa sBJseTcst APYrod, a HMEeHHO — He-
IpaBUJIbHA7A YCTAHOBKA IIPOBOAKOBOH KOPOGKH, KOTOpas HOJMMKHA
GeITh NepeABuaHyTa BJeBo. ONHAKO B ITOM CJydyae Jyulie MHONHATH

8o
1 5 Bne
B ~—
Ny ™~
>/3 4
3 j ‘ R .
| ™ 2
e / =
3

o

Puc. 129. [Ilpapoe mieuo
TCJILE JeBOI0, BO3HUKAET
ckpyuyuBanue Baeso. Jns
YCTpPAHEHWsT €ro cJenyer

Puc. 128. Cxema mamepe-

HHSl pPasMepoB INPoOKaTaH-

HOT® XpYyraoro npopuas:
a — BepXHHR BaNOK.

6 — HHKHHE  BaJoOK" noaath BEPXHHI Banok
{—1 sBbicora; 2 — BJEBO HMJIH HUXHMI BaJoK
2 — mupuna; 3 —3 — BHDABO:

JeBoe nJjeyo, 4—4 —
apaBoe Mjdedo o« — BepPXHHUH BaJioK,
: 6 — HUXKHHA  BaNoOK

JIeBBIH NPOMYCK, YTO MOXKHO CAEJIaTh, MOIOKHB TIOA HETo MOAKIA/:
xy u3 Jjucra. Ilpu 3ToM IenecooGpasHO TaK¥Ke ONYCTHTh NpaBhIf
nponyck (puc. 131).

Kak Buano u3 puc. 131, npu
3TOM GoJblllass OCh OBaka MOJY4aeT
HakJOH BJEBO, YTO pPAaBHOCHJIBHO
NepelBHKEHHIO [POBOAKOBOH KO-

\

Puc. 130. ITposonku Puc. 13l. Hakson npoaosbHO#
Ana oBaia ° OCH OBaja BJEBO MyTeM MNOAHS-
THS JIEBOTO OBAJILHOTO TPOMYCKa

HJIN ONyCKaHusa INMpaBoro

10 X, Xopd ¥ T Hanop
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po6xu BaeBo. IIpu 3TOM ¢ MOMOUIBIO NOAKAANOK PA3JIHYHON TOJIIHHEL
MOKeT GBITb LOCTHTHyTa GoJiee TOHKAsl PeryJHpoBKa. tlpunaeas ocn
OBaJlIa YKJIOH BJIeBO MOXHO YBEJIUYHUTh [JaBJieHHe Ha JeBoe IJeqo, uTo
YBE/IMIUBAET CHJIBI, CTPEMSALLIHECS CKPYTUTb TOJIOCY BJEBO, H YCTpa-
HSIET CKpyuuBanue enpaso. Korza siesoe meuo To.Ile, yeM IIpaBoe,
cJIelyeT MoCcTynaTh Hao60poT.

[lepekonrensnlli oBan Bemer cebst Tak xe, Kak NpaBuJIbHLIA OBaJI
B KOCOYCTaHOBJEHHbIX Nposoikax. Ilyrem cootBercrBymowmielt ycra-
HOBKH TIDOBOJIOK MOXKHO U3 IIEPEKOLICHHOTO 0Basa TOJYYHTL TOYHBIH
kpyr. Ilpu 3Tom Bce XKe ClleLyeT NPHHATL Mepbl K MOJIYUEHHIO TOUHO-
I'0 OBaJia, TaK KakK IPOKaTKa M3 MepeKOIleHHOro 0Baja MOXKET MOBecC-
TH K TIOSIBJICHHIO 32KaTOB H TOBEPXHOCTHHIX MOPOKOB. Boobuie ne
CJIERYET AONyCcKaTb paOCTEI Ha HENPABHJLHLIX H HETOYHBIX TPOMe-
KYTOUHbIX ceuennsix. Bosiee moapo6ro artor BOmMpoc paspaGoran
Cennauekom [52] u Kpamepom [50].

IIpu npokatke KBaapaTa B MOZOGHBIX Caydyasx - NPUHHMAIOTCS
aHaJsoruyneie Mepel. Ilpn stom Gostee 1nesecoo6pasHo He peryJupo-
BaThb IIOJIOXKEeHHe IIPOBOAOK, a IIPaBHJbHO YCTAHABAHBATH BaJKH
C POMGHYECKUM KasnubpoM u3-3a GoJbluell POCTOTHL STOM MeponpHu-
arust. Tak Ke, Kak Ipu NPOKAaTKe KPyra, NMPHYAHOR CKPYUHBAHUS
TIOJIOCH! SIBJSIETCST HEPABHOMEpHOe paclpelesieHHe NaBJEHHUS IO Ile-
puMeTpy packarta. Ecid 31a HepaBHOMEDHOCTb yCTpaHeHa, CKpYUH-
BaHMe mpekpamtaercs. Korjla Ksaapar HMeeT ONHHAKOBBIE [IJeyH,
HO €ro CKpy4YHBaeT BIIpaBO, TO ITO 3HAUHUT, YTO JaBJeHHe Ha IpaBoe
IJleyo siBjisieTcst Goslee CHMJIbHBIM, 4eM Ha JeBoe. ITostoMy B mnpen-
YHCTOBOM pOMGe HY2KHO YMEHBIIMTh NpaBoe ILJIeYO, AJs Yero BajKH
C pOMOHYECKHM KaJHOpOM ClefyeT CABHHYTh BIIPABO.

Takoe noJokeHMe OTHOCHTCS TOJIBKO K TOMY CJyyalo, KOIa OBa.l
uiM pomO, BRIXOMSIIME U3 KaJuOpa, He CXKATBl HIH pacTsHyThl. Ecau
11oJioca, BRIXOASIAsA M3 YUCTOBOTO Kaaubpa, pacTaHyTa, TO 5TO O3Ha-
yaer, YTO IIPONMYCKH HJH BePXHHE BaJloK POMOHYECKOro KaJjauépa
OKa3biBAlOT 00paTHOe JAeHCTBME, NMO3TOMY B IIOC/IENHEM CJyyae BepX-
HU¥ BaJOK DOMOHYecKoro KaJjubpa cjiefyeT IofaBaTb HE BIIpasBo,
a BJIEBO.

Huxe npusenennl pasiuyHble AedeKTH, BCTpedaloUIHecsl IIpu
IIpoKaTKe KBAApaTHOro M Kpyrjoro npoduici, H MepONpUSTHS LA
HX YCTpaHeHHs.

4. TOYHASI NPOKATKA KPYIJIOH H KBAIPATHOW CTAJIH

TpeGoBaHus norpebuTe/eli K TOYHOCTH COPTOBOTO NPOKATA C KaxK-
JABIM TOAOM BO3pacTaioT, TaK KaK 3TH IPOQHUJIH B OCHOBHOM IMOJ-
BEepraioTcs naJjbHeilnedi o6pabotke B CTaHKax-aBTOMAarax, IPOH3BO-
muTenbHas pa6oTa KOTOPBIX OCHOBaHa Ha 00paboTke MeTaJua
C MaJLIMH JOMYCKaMH.

Honycku Ha npokaT B I'epMaHWu OIpelensioTcss CTaHAapTaMH
DIN, 1013 u 1014, KOTOPBIMH YCTAHOBJIEHEl JONMYCTHMbIe OTKJOHEHHS
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.

Hedekr

MeponpHATiie IJS ero ycrpaHeHus

[IpoxaTtka Kpyra

1. IpaBoe naeuo Gosblie:
a) noJocy KpPYTHT BJIEBO
6) nosocy KpyTHT BOpPaBo

[Tonate BepXHHN BAJIOK BJIEBO
[Tonath BepxXHHH BAaJIOK BJEBO W MOJX-
HATb JIEBHIH NMPONYCK BBEpPX

2. Jleeoe myeuo GoJblie:
a) moJsiocy KpPyTHT BIDPaBO
6) mosocy KPYTHT BJIEBO

[Monatp Bepxuuit BaJOK BNPaBO

IloxaTh BepXHUIl BaJIOK BMNPAaBO H noA-
HSTb NPaBbill DPOMYCK WJH ONYCTHTH
JeBpl

3. M€y ONWHAKOBHI MO BEJHUHHE:
a) noJocy KPYTHT BNPABO

6) 1oJIocy KPYTHT BJIEBO (BO3MOX-
HO TOJIbKO MPH DEPEKOLIEHHOM
oBauie)

[lozate BepxHui BaJMOK C OBAaJbHBIM
KaJu6poM BIpaBo

TTonaTs BepxHUH BaJOK OBAJIbLHOIQ
KaJjubpa BJIEBO

IIlpokaTka kBajaparTta

1. Ilpasoe nJeyo 6GoJbie:
a) moJiocy KPYTHT BJIEBO

6) nojocy KpyTHT BNpaso

Tonate Bepxhuil BaNOK ¢ KBaipaTHHIM
KaJinbpoM BJEBO

ITonate BepxHHH BaJIOK C KBaApaTHHM
KanmuOpoM BJEBO, BEDXHHH BAJIOK ¢
pOMGHUECKHM—BNIPABO

2, Jlepoe njeuo GoJblile:
a) TMOJIOCY KPYTHT BIpaBo

6) noJsocy KpYTHT BJEBO

[TopaTe BepXHH# BaJIOK ¢ KBaJApaTHEIM
Kanu6poMm Bnparo

[Tonats BepXHHE BaJOK C KBaJpaTHHM
KaniGpoM BNpaBo, BepXHUH BaJoK

* € poMOHuYecKUM—BJeBO

3. Ilneud OAWHAKOBHL 1O BeJHUMHE:
a) moJiocy KPYTHT BIpaBo

6) moyocy KPYyTHT BJIEBO

10*

[MonaTs BepxuHil BaJOK ¢ POMOHHUECKHM
KanubpoM BrpaBo

[TonaTh BepXHUH BaJIOK ¢ POMOHYECKHM
KaJu6poM BJIEBO
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Mo TOJLIMHE JJI FOpAYEKaTaHOH XPYryol u KeajapaTHoH craiu. K cra-
M LJiA raek M GONTOB NPeAbABJSIOTCA MOBLIIIEHHEIE TPeGOBAHHS.
ITo coo6bwennio Cricaprcona [53] 8 CLUIA nas ropsiuekaraHoi
cTanu guamerpoM ot 8 mo 50 mm  gomyck cocrasaser +0,5% no
pasMepam u 1% 1o OTKJIOHEHHIO OT KPYIVIOH GOpMH. ’

C0631!011eHHe 3a@aHHOrO0 pasMepa 3a4BHCHT OT pa3HOOOpA3HBLIX
yeaosuit npokaTku. OcoGeHHOe 3HAUEHHE HMEIOT CJIEYIOIIHE YCAOBHS:

1) _baBHOMEPHOCTL TeMIIepaTyphl NO CCYEHHIO H [JIMHE MPOKaThl-
BaeMOH TIOJIOCHI,

2) ycioBust zedopmaluyu, 3aBUCALIAE OT JMAMETPA BAJKOB, CKO-
POCTH BpalleHHs] BaJKOB H KaJHOPOBKH;

3) KOHCTPYKUHs CTaHA H O6CJyXKHBAHHE €ro;

4) cocTosHMe apMaTyphbl CTaHa, B OCOGEHHOCTH IMPOBOJIOK.

Temnepatypa npoxaTEIBAEMOro MeTalla H3MEHSIeTCsl BO BpeMs
NpoKaTkH. IIpn caMoM TulaTeBHOM HarpeBe OHA He OCTaeTCsi PaBHO-
MEpHOH, Taxk Kax IepemHHI KOHel packara Bcerga GymeT nedopMH-
poBaTbcsl Tpu 06oJjee BBHICOKOH TemIlepaType, ueM 3aiuHuil. Xopomo
H3BECTHO, 4YTO MeTa/ul MIOHMIKEHHOH TeMIepaTypoil OKxasblBaeT
60.1blilee CONpPOTUBJeHUe NedopMmalud, YeM Gojee ropauuit. B nep-
BOM CJyyae MOBBHIIIAeTCs JAaBJeHHe Ha BaJKH, a CJle0BaTeNbHO,
u3ru6 BaJKoB M ynpyrasi aedopmauus neraneil pa6oueii kaetu. Ilo-
3TOMY TJIOIIAhL TIONEePEUHOro CeueHHs 3alHEr0 KOHIa packara Oynuer
Gosbille, yeM mepenHero. BuusHHe sToro axropa Ha TOYHOCTb NpPO-
KaTKH MOXKeT OBITh YMEHbIIeHO MyTeM yBeJHYeHWsi CKOPOCTH IPOKaT-
KH, H B YACTHOCTH, B HeENIPEPLIBHEIX CTAHaX OHO OYEHp HEBEJHKO.
TTo coobuiennio Hoang [54], nas yBeJMueHHS TOUIOCTH TPOKATKH
MoxKeT ObITh TPUMEHEHO AaBTOMATHUECKH pEeryJjHpyeMoe HaXKUMHoe
yCTPOHCTBO, KOTOpOe B IIpoliecce NPOKATKH pearupyeT Ha yBeJHUYeHHe
ympyroii nedopmauun crana! DBiHAHHe pasaHuHBIX CHCTeM KaJjub6-
pOBKHU OYAET ONUCAHO HHIKE.

Brun coenaHsl TakkKe MOMBITKH YBEJHUWTH TOYHOCTH ITIPOKATKH
TIyTeM COOTBETCTBYIOILETO0 06OPYNOBaHHsl YHCTOBOro KaJjubpa.

B VNIOMHHABIIEMCS BBIIIE JOKJIafle CrroaptcoHa [53] mpuBomuTCS
OMHCAHHEe HOBOH CHCTeMB! MOCTPOEHHs YHCTOBOro Kanaubpa NpH mpo-
KaTKe Kpyra.

Ha amepHKaHCKHX NPOKATHHIX CTaHax JJIsl TOUHOH NIPOKATKH Kpyra
NpUMEHSIETCsI METOJ, IOCTPOCHHsST YHCTOBOTO Ka/iuGpa, HasBaHHBIH
«TpexpaaMepHbM». CHadasa Kpyrbli Kajiufp I[pOTauuBaloT Ha Ho-
MUHAJIBHBIH TOpsiynii pasMep, 3aTeM BTOPBIM OOJBINAM pPe3UOM IIPO-
TayuBalT Kpas npumepHo Ha 30% ruyGusbl Kaaubpa. Haxonen, npu
MOMOIILM MEHBILEro peslia, KOTOPbIH IPHMEPHO COOTBETCTBYET pasMepy
XOJIOAHOTrO MpOoGHJIs, CHUMAIOT CTOJbLKO MeTalla co AHAa xajubpa,
yToBBl OBECNeynTh XOPOLIMI Mepexox K cpenHell ayre kpyra. T1oT

I TTogpoGHoe ycrpoiicTBO paspadorano A. IT. HekMapesuM u M. T. Xepae-
puiM. CM. A. I1. Uexmapes. Tounas npoxaTtka. [ocrexusmar YCCP. 1952
(Hlpum nepes).

TOUHAS TPOKATKA KPYIJIOM UM KBAIPATHOWV CTAJIM 149

MeTOll KaquOpOBKH II03BOJIAET H30eTHYTh MepeHanpsikeHust Ha Ieuax
ganubpa, IpHYeM [0 BCeMYy CEUeHHI0 Mpodu/ip MMeeT TOYHyl Qopmy
kpyra. JIpyro# MeTOJ 3aK/TIOYaercst B YCTAHOBKE HEMOCPeACTBEHHO
3a YHCTOBBIM KaJu6poM HeGOJIBIION KJAETH C BePTHKAIBHBIMH BaNKaMH
(puc. 132) W3 AerupOBAHHON CTa/H, BPAIMAOLIHXCS B TEKCTONHTOBLIX
BKJIAIBIIAX C BOASHONH cMaskol. Pery/iMpoBka aThx BaJIKOB MPOH3BO-
AWTCSI NP TOMOILM YCTAHOBOYHBIX OOJTOB,
ONUPAIOIUXCST HA CTAHHHBI KJETH.

Bricokasi TOYHOCTb  NPOKaTBIBAeMOro

npoduist Moxer OBITb HOCTHIHYTa TOJIBKO

[P NPABHABHON KOHCTPYKUHH M KBaJH(DU-

LIHPOBAHHOM OOC/YXUBAaHWH  MPOKATHOTO

crana. CjelyeT OTMEeTHTb HOBbIe KOHCTPYK-

UMM IIBEACKHX MPOKATHHIX CTAHOB, ofecre- P
L

UUBAIOILMX BHICOKYIO TOYHOCTb IIPOKATKH
[55]). Xopomo 3apekomeHxOBaj Cebsi METOR

pa6oThl, IPH KOTOPOM BajlKH COGMpAlOT H L]
MOATOTOBJSIIOT MPeIBapUTENbHO B 0COOBIX

KacceTax WM CMeHHBIX KJeTX COBMECTHO C

NOAYLIKAMH M MOAMMNHKHKaMH. BaJkn cme- &

HSIOT B OTASJLHOH MacTepCKoH, H BaJbIOB-

LUHKA He 3arpyKatoorcs 3Toil paboroit. [as

YCTaHOBKH BaJIKOB IO BbiCOTe H B GOKOBOM

HanpasJ/eHHH NIPOH3BOJUTCH MepPelBUKEHNE Puc. 132. TlpucnocoGne-
HHE JJig TOYHOU MPOKATKH,

KacceTbl WM KJeTH UeaukoM. HanpsizkeHHAsT  yorapapanpaemoe 3a un-

KOHCTPYKIIHMsA  CTaHHH, pa3pa60TaHHbIX B CTOBOE KJETBIO COPTOBOTO

[lIpenyu, CBOAUT yOPYyrywo AedopMauuio ae- cTaHa

Tajsell KAerd K MUHUMYMy. Pa3Meprl BAJIKOB

HMEIOT TEeH/EHIHIO K YMEHbIIEHHIO; CTapalOTCs IPHMEHATh HeOOoIbIINe

10 [JHHE U AYaMeTpPy BaJKH, OCOOeHHO B UYMCTOBBIX KJETSX, HUTO

yMeHbIIaeT H3MeHeHHe TOJIOKEeHUsT H (POpMbI BAJIKOB. Ilpuson Bag-

KOB OCYIIECTBJISIETCS] C IIOMOUIBIO MPELH3HOHHEIX MY(T i yHUBEpCalb-

BBIX HITHHAENEH.

B uacTH BaJKOBOI apMaTyphl HauGoJblIee 3HAaueHUe /s paGoThl
¥ TIOJyueHHs] TOUHOrO NPOKaTa HMeIOT BBOJAHbIE H BHIBOXHEIE IIpO-
BOAKH. B HacTosmee BPeMs MOBCEMECTHO HAGJIONAETCA MEPEXOL, Ha
posukosbie nposofxy. Ha puc. 133 uso6paxena posnkosast MpoBOLKA
IIBEACKOI KOHCTPYKUHH. B KOpoOKe YyCTaHOBJ/IEHBI [Ba NPONYCKa, IPH-
KpellIeHHble K IIOCKUM TIpYXKHHAM H CHaGxKeHHbIe Ha KOHUAX POJIH-
KaMH, BpaLAOIEMHCS B [IAPHKONOAIIHIHEKAX. IToppeccopeHHbIE TA-
KUM 06pa3oM POJIMKH 06ecrneyHBaloT Xoporlee HalpaBJ/eHue MeTalna B
BaJKH 6e3 IapaniH, Koropble 0ObIYHO BO3HHKAIOT Ha MOBEPXHOCTH
npoKaTa MpH ero NPOXokAeHHH B NPOBOJAKAX. Ecnu kopoGKa OXJax-
naeTcst BOAOH MOA AaBJeHHeM, a MONIUHIHAKA POJIHKOB peryJsipHo
CMAa3bIBAIOTCS, POJIUKOBBIE TIPOBOJIKM CJIYXKaT OueHb JOJTO, H POJHKH
BhIepxuBaloT 1o 10 meperouex.
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5. THIIbI COPTOBBLIX M NMPOBOJIOYHBIX CTAHOB

L4
Bosbinast 4acTb MpoKaTHbIX CTAaHOB, POKATHIBAIOIEX KPYIJIHeE M
KBaJpaTHEIE TIPOQUIM, MMeeT AHaMeTp BaJdkoB ot 250 no 380 mm
B 3aBHCHMOCTH OT Pa3sMepOB NPOKATHIBAEMOTO MeTaJsl1a. DTH CTaHh
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Puc. 133. Poaukossle NPOBOJKH COpPTOBOTO CTaHa

xﬁgx;OﬂOggg;y}; [}:ggcg[y MEJIKOCOPTHBIX U CTPOAT CAMBIX Pa3JHUHBIX
u. Tak, mpuMensAlOT KJaeTH myo
TPHO, NOMMeEJb-
LYO, KOTOpble pacroJiaralor B X0 ,
OIHY HJIM HECKOJIbKO JIHHUIH
. i uau mo-
KﬂaeélTouBapT:;I;e?ﬂgT);maMH (crIenuanbHbIE U NOJYHENPepbIBHbIE CTAHb)
51 Ha YEDHOBbIE, TIPOMENKYTOUHE :
‘ 1 le ¥ YHUCTOBBIE JIH-
}mnﬂ};fm [TPyNNbl M UMEIOT IDYNMOBOH UJIH HHAMBUAYANbHBIA TIPHBOL
o HEHHBI NMPOKATHBIM CTaH, H306paxKeH sl Ha puc. 134, coctout
nHHﬁﬂygggeﬁeBou UePHOBOH JIKHMH 550 M CeMHK/IETBEBOH UHCTOBOM
- 112 CTaHe NPOKATBIBAIOT NPEUMYNIECTBEHHO NPOCTHE TIPO-
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¢umi. McxonseiM mpodueM sBISETCs 3aroToBKA KBajapar 130 mm
secoM 240 k2, KoTopast B TNepBOH KJETH UeDPHOBOH JIMHWM TNIPOKAThl-
gaeTcsi B 7 NPQXOLOB A0 KBagpaTa 53 MM, TIOCJ]E UEro paspezaercs
Ha UACTH WM oBpe3aercs Ha HOXHuLAX. Bo Bropoil K/ieTH JepHOBOH
JMHHH TIOJI0CA COBEpIIaeT eule TPH NMPOXOAA, M MOJyYeHHBIH kBaApaT
39 aum NepelaeTcss Ha YHUCTOBYIO JH-
nvio. Ha puc. 135 uso6paxeH NIpokaT-
HBII CTaH, COCTOSIIMH H3 TpeX JMHHH: —-
TpexKJIeTbeBoll uepHoBolt JHHMH 460, 9
TPEXKAETHEBOH MPOMEKYTOUHOM JIHHUU
325 u uncTosoM JuHuK 280. ITOT CTaH P
HveeT 6OABIIYI0 POH3BOAUTENBHOCTD, “/

yeM npenbmyuﬁnﬁ, Tak Kak HaJguuyue 7
NIPOMEXKYTOYHOH  JIMHWH  TO3BOJSET e
cHabXaTb YHCTOBYIO JIHHHIO 6oJjiee pas- R—U'Q
HOOGpa3HbIM Ha60POM HCXOJHBIX KBaA- 4
patos. CopraMeHT CTaHa BKJIOYaeT }
kpyr 6—25 mm, xBanpar 6—22 mu, ,
nosiocy mupHHoil 20—40 MM, OKOHHBIH
npobuIb, HOJYKPYT, LIECTHIPAHHHK, 5\ 7
yIaoBoe ejeso 16—35 Mu M Ipyrue
Meqkne npoduiau. ITpokatka Mpou3Bo- N
auTcst M3 3arotoBku Keajapar 100 mn 2]

pecom 195 k2. Ha puc. 136 noxasaHa f f
cXeMma I0JYyHeNpepbBHOr0  COpPTOBOTO
cTaHa. AnaJorHuHbifl cTaH H300paxeH
Ha puc. 137. OH COCTOHT H3 HeNPephIB-
HO#l UepHOBOIl JIMHHH H3 4 KJeTel Jua-
metpoM BaskoB 350 mm. CraH IpoKa-
THIBaeT KPYIayl Crajdb JHAMeTpPOM
9,5—25 Mm W3 3arOTOBOK Pas/HYHOIO

(=Y

T
1

Puc. 134. MesKOCOPTHHH

ceuenust. [Ipn mpokaTke Kpyra Auamer- crad
poM 25 MM HCXOJHOH SIBJISETCS KBaA- ! — neub; 2 — HOMHHUB A3
- KBaapaTa 80 amm; 3 —ka-
paTHasi 3aroToBKa 63 MM, TIPH NpoKar Kpanpata A o 4" cxao-
xe Kpyra auamerpoM 9,56—12,5 mm — Bofl  zeratens: 5 - uepio-
8asa eT! T H -
xpaspaTHas 3arotoBka 38 mm. Creny- o roRaTenb: 7 — uncronas
- AuHUs 330; 8 — HOXHUUBL I —
eT OTMETHTb, UTO UHCTOBbIE JUHUHU I10J1 kR B30 8 O
HOCTBIO  OBOpYAOBaEB ~ OOBOJKAMY; HHK

oBaJ B KBaApaTHbiil KaauOp nepenpaer-

csl TakxKe IpH oMol 06BofoK. IIpou3BOAMTENBHOCTH CTaHa CO-
crasasieT (mas Kpyra amamerpoMm 19 mu) 900 r 3a 24 uaca. Ha
puc. 138 npeacTabieH HelpepbIRHbIA coprosoil cral. KJetu atoro cra-
na MMEIOT MHAMBHAYaJbHBI IPUBOA OT SJeKTPOJABHraTe/ed ¢ IIMPO-
KUM IMalla30HOM PEryJHPOBKH, YTO ZaeT BO3MOXKHOCTb, B 3aBHCHMO-
CTH OT MPOKATHIBAEMOTO MPOGHUJIS, YCTaHABAMBATh A/ KaXKIO0To I1po-
X0[a ONTHMAJIbHYIO BeJHUMHY O6KaTHsi H CKOPOCTH IPOKATKH. Hua-



Puc. 135. TlpokaTukii cram mns NPOKATKH IOJOCOBOH CTaMH

, MaJIoro CeueHuf W MeJKHX npoduel:
— ABMrareab 750 K67, 75/150 06/Mum, v = | 8— :

_ 2;2%14; 5 m, 40 1: [I] — nopratens 600 Kker, Is%g?f/ggfh&my ;=Ma~
a5, 4/u/celc; IV — naunus 460, namna Gouxn 1100, 900, 600 sm, V —
BUK 4 M, 20 7 VI — qunus 395, anuna Goukm 900 s VII
ratesnb 1300 xer, 260/540 06/muH, v = 38-76 micex: V[I’I——ManBB:I;

@ — nexo 3]{4. 10 7 JX — quuus 260[300, nawwa Goukw 800,
o JAHBIR mpoduab 100 X 100 X 2500 mm; Bec 195 x2; 6 — mpoxonws
. 6-—0BaJ aasl KksaipaTa 14 mm; ¢ —oBan png Keazparta 10 mm

IE
8.2~ 13,8 ab/mu
- 119 - 19 an

23;3 = 42 "

Puc 136. TNonyhenpepelBHbl COPTOBOH crah:

I — neub; 2 — HOXHMULI: 3 — yeThpe KJAeTH (o] -
pom 3256 mM, nauHOoi 6Gouku 508 JfM; 4—na§oysaﬂﬂplfnaa“::;-
Ha 1320 xe6r; 50/90 06/MuH: 5 — NPOMEXYTouHas JIMHHS,
nge KJIETH TPHO auamerpom 407 wmux, =812 mm; 6 —
ABTOMATHYECKHE TIPOBOIOKH AONs oBaJja, 7—-—1’!6

Bast NUHMA, 5 Kaerelt nuamerpoM 304 mmM, L = 3583’542-"?3
BTOpasl UYKCTOBAS JIMHUSL, NBe KJETH #HaMerpoM 203 mm
L =305 mm: 9 — XONOAMIBHHUK, 10 — netyume HOMKHHULI:

11 — HOMCHHUBI AASt CKpala; X — MecTo BaJbUOBLUKA

TUIBI COPTOBBIX M IIPOBOJIOYHBIX CTALIOB 153

MeTp BajakoB paBeH 305 mm. B coprameHT craHa BXOAAT Xpyr [QHa-
merpom 12—45 mm ¥ COOTBETCTBEHHbIE 110 CEUEHHI0 KBAJPATHI, M0J0-
cel U GacoHHBIE NIPOQHUIIH.

ITorpe6HoCcTh B KaTaHke pauamerpom 5—12 mm, npenHasHaqerHOHA
AJIST [a/JbHeHIero BOJIOUEHHs], HACTOJBKO BeJHKA, UTO IJsi NIPOKATKU
TOrO INPOQUJIS YCTAaHABJAHBAIOT, CNIeLHANbHble IPOBOJIOUHBIE CTaHBI.
Ecau ke morpeGHOCTb B IpOKaTe HEBEJIHKA, TO KaTaHKy H COPT IpO-

Puc.  137. TlosyHerpephIBHLIA =3

MEJKOCOPTHBIA CTaH C YeThIpbMS -,

CTYNEHYaTo PachoNOXKeHHBIMH i
YHCTOBHIMH  JIMHHSIMH:

I — HarpeBaTenbHast mnedb Mopraua, f
2 — craHoBo® ABuraTesab 1100 K8r; 3— ]
HOXMHULBI, 4 — HenpepbiBHast rpynna T

)

H3 4 KJeTelf ¢ JAHAMeTPOM BaJKOS
350 Mmm; 5 —npeTieBas rpymna H3
6 xueteffi ¢ AHaMeTPOM  BAJIKOB
250 MM, 6 -— XONONMIBHUK AJIHHOR 0

125 M

ﬁ——'

KaTHIBAIOT HA OJHOM U TOM XKe crade. Ha puc. 139 naoGpaxken ro-
noOHueI craH; B yacTHocTd B llIBenyH uX YCTaHOBJIEHO HECKOJBKO.
Cran npokaTbIBaeT CpejHHH, MeNKHI cOPT M KataHKy. OH COCTOHT U3
Tpex JIMHHH: JIHHUM TPUO C BaJKaMu nuamerpoM 500 MM, JIHHUH TPHO
¢ Bagkamu auameTrpom 360 mm u Tpex OTAeNbHBIX JHHHH KJeTell Ayo.
Ha suauu 500 npokatwiBatorcst Kpyru nuamerpom 20—100 mu u co-
OTBETCTBYIOIINE HM CEUEHHs, a2 TaKxKe HCXO/Hble KBaJpaThl IJs ABYX
ocranbHbix Jgunui. Ha nuaun 360 npokateisarorces Kpyr 10—30 mm
W COOTBETCTBYIOLIk€ KBaApaTHble, IIOCKHe H (acoHHLle NPOGhHIH,
a Tak»Ke HCXOMAHBEIE KBaApaThl HJs NPOBOJOYHONH IPYNNLI JHHHH.

Co6CeTBEHHO MPOBOJIOUHEIE CTAHBI CTPOAT ABYX PAa3JHYHBIX THUNOB!
6LIBAlOT JIHHEHHBIE W HETPepBIBHBEIE C MIOC/EN0BATeJNbHBIM PACIOJOo-
JKEHHEM KJeTed.

B craHax JUHeHHOro THNA IoJ0ca 06pasyeT MeTJsH, IPHUYEM KBal-
paTel H3 KJETH B KJIeTb NepefaloTCs TNpH IIOMOIIHM aBTOMAaTHHYECKHUX
06BOLOK, a OBaJb — BPYUHyl0. B HENpepHBHLIX cTaHax NoIoca Npo-
XOIHT CKBO3b CTaH 06e3 NOMOIIM BaJbLOBIIUKOB, B IMOAABJAIOUIEM
6OJBIIMHCTBE CJayuaeB npsaMoguHeliHo. B cranax JwHeHHOro THNa
MeTaJlJl B BaJKH TOBTOPHO 3aHAI0T BPYYHYIO; B HeIlpepLIBHOM CTaHe
Tpe6yercsi TOJIBKO BpeMsl OT BPEMEHH DEeryJjHpOBKa U YCTPAHEHHE
safgepxek. Ha nuHelHbIX cTaHaX CKOPOCTb NPOKATKH OrpaHHYHBALTCA
KBanupuKamuell nepcoHana u He npesbiliaer 10 s/cex s KaraHKH
nuamerpoM 5—8 mam. CKOPOCTb HeIlpephIBHBIX CTAHOB JOCTHIaer
20—25 m/cex W BHIIE .

I B Hacrosiiee BpeMs M3BeCTHHl cTaHpl, paforaoliue €0 CKOPOCTHIO
32,5 mjcex ([Tpum nepes.).



SR 0305
8

071 72 B3 K ronodumsnuny
———

Puc. 138. HenpephBHEIH MeAKOCOPTHLI CTanu:

I — HarpepaTesibHAsi N1€Yb; 2 — HOXHHUUBI, 3 — CTAHOBOI
516  ker; 130—320 _OG/N;HH: 4 —nasurarens 1470 BOKBTITBH%??E
500 o6/Mui, 5 — nBuTatenb 515 ker, 310—620 06/MuM

K xonodugoruny

An5 ¢ 28-10
@245/360

03.7%420 tD245{5 0'

Ayo

Touo @ 310/4.20x
600 B

=X Ay 8245/360«
365

4ng ¢ §-10
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|
|
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|
|

(Mand 0 150-20
= e e =)
Tpu@/ 550 x 1500

Puc. 139. Ilsenckuit MEJKOCOPTHBIX M NPOBOJNIOYHBIH CTaH

THTBl COPTOBBIX U IMPOBOJIOYHDBIX CTAHOB 155

BcaiencTeue TOro, yTo MeXKIY COCEIHHMH KJIeTAMH JIHHeHHOTO
crafa B MpOIleCCe MPOKATKH 06pasyloTcss MeTJH, CTeleHb o0XaTHs
B OTJEJbHBIX KJETAX He 3aBHCHT OT CTeneHu ob:KaTus B gpyrux. Bce
KJIETH MOTYT OBITh PAcClONOMKeHbl B OJHY JIHHHIO H MMETb OJHHAROBOE
qucao 060poroB. I YMeHbINEHH MJIMHBL [IeTelb IIpenycMaTpusaer-
cfl YCTPOHCTBO HEeCKOJIBbKHX JIHHUH C pasjMYHO CKOPOCTBIO BpaUleHHs
BajkoB. MHaue o6CTOUT HesI0 HA HETPEpPHIBHBIX CTAHAX C TPYNIOBBLIM
TPUBOAOM.

Jlo HeaBHEro BpeMeHH, a YaCTHYHO M B HacToslee Bpemst oGpa-
30BaHKe NeTeslb MEXIY COCeAHMMHU KJIeTIMH He JOIYyCKaJoch 3a pen-
KUMH HcKaoueHusiMA. [Toaromy KoahuLMeHTH 00sKaTHusg B OAHHX
KJeTsIX GblJid cBsA3aHbl ¢ K03 hUIMeHTaMu 00KaThs B COCEJHHX KJe-
TaX. Bo u3bexkanue HEMONAN0K H3-3a 3alyThIBAHUSI METalia Mexny
KJeTsiMu paGoTajy ¢ HaTSKEHHeM MeTaslia, KoTopoe MOXKeT CO3/aTh
HeBOVIBIIYIO JNOGABOUHYIO YTSKKY KaraHKH, MIOMYCTHMYIO, €C/IH HeT
BEICOKWX TpeGOBaHHUil K TOYHOCTH Pa3MepOB NOJyYaeMOro NpoQHIIs.
Ha coBpeMeHHbBIX HENpepbIBHBIX NIPOBOJIOYHBIX CTaHAX NIPOKATKa MpH-
MepHO [0 KBaapara 12 mm NPOU3BOJMTCA ¢ O6pas3oBaHHEM MeTellb,
KOTOpble He JO/IKHB 6HITh TAKHMU GOJBIIMMH, KK Ha JIHHEHHbIX CTa-
Hax nersiesoro Tuna. ITeTin MoryT GbiTh 00pa30BaHbl B BEPTUKAIBLHON
WM B TOPH3OHTAJIBHON IJIOCKOCTSIX. TOYHOe yNpaBJeHue JJIHHON Tle-
TesIb TIPOU3BOJHUTCA 34 CUET PEry/JHMPOBKH YHCjaa O6OpOTOB  3JIEKTPO-
ABHUraTedell kaetell M of/eruaercsi JOCTAaTOYHO OOVILIUMM PacCTOSHAU-
eM Mex1y KJaeTsMH. BcuencrBue 3Toro B HENpepbIBHLIX CTaHax BCe
spems Habuiojaercss TeHJEHIHUs K NEPEXOAY ¢ PYNnoBoro MpuBOAA
Hia MHAMBH/YaJbHBEIl H K 3aMeHe TPYIN C MaJjblM PacCTOSIHHEM MeX-
AY KJIETSMH OTIEJbHO CTOSUUMU KJIETSIMH.

OHO U3 OCHOBHBIX OTVIHUMI MeXAy cTaHamMyu OOOMX ONHCAHHBIX
THIIOB COCTOUT B YHCJIE OJHOBPEMEHHO MPOKATHIBAEMBIX HHTOK. B um-
CTOBOH KJI€TH JHHeHHOro IeTNeBOro cTaHa YMCJ0 HUTOK JOCTHTAeT
ceMi. B HenpephIBHBIX CTaHaX B YMCTOBOH KJIETH YHCJIO OJHOBPEMEH-
HO IIPOKATHIBAEMBIX HHTOK He MPEBHIIIAET ABYX H B HCKJIOUHTENbHBIX
cyyasix Tpex, TakK Kak yNpaBJeHHe HaTsXKeHHeM /M MeTIMH  IpH
BOJILIIION CKOPOCTH TIPOKATKH JJIs1 GOJIbINEro YHCIa HHTOK CTAHOBHTCSA
BecbMa 3aTpyAHHUTeNbHBIM. [T03TOMYy TeoperHyecKas MpOU3BOAUTE/b-
HOCTb TEeTJIEBOrO MPOBOJIOYHOTO CTaHa cocTaeaser 7 X 9 — 63 M/cek,
a enpepbiBHOro 2 X 20 = 40 n/cex *.

Besencteue o6pa3oBaHis NeTedb MeXIy KAeTsMH 3aJHHi KOHell
TIpOKaTEBaeMOll MOJIoCk GoJlee AIHTENbHOE BPeMs TMPOXOAUT  4Yepes
craH, ueM mepexuuii. JlanHa nere/ib GbiBaeT HAMOOJIbLIEH TMepen HH-
croBeiM Kaaubpom. TemnepaTypa Merasla mepej HOC/AeNHHM IIPOXO-
JIOM HMeeT 3HAUeHHE He TOJMBbKO IJIs1 COXpaHEHUs] OJMHAKOBBIX pasme-
POB IIPOKATHIBAEMOTO NPOMUIIsH; OHA ONPelesIsIeT MEXaHHIECKHe CBOH-
cTBa, CTPYKTYpYy H CHOCOOHOCTb K AeOpMAlHd TOTOBOH KaTaHKH.

» TIpx CKOpOCTH HenpephiBHOTO cTaHa 32,5 m/cex W MpoKaTKe B [Be HHTKH
€ro TeOpeTHuecKasi MPOH3BOAMTENBHOCTH GyAerT paBHa 65 m/cex (Ilpum. ped.}.



156 NPOKATKA KBAIPATHOM U KPYIJA0¥M CTAJU

a5t ymMeHbleHHsl BPeJHOTO BJUSIHHS 3TOro (hakTOpa HA CTAHAX JIH-
HeAHOro THMA MPUHYXKAEHbl YMEHbIIATh AJIMHY NPOKATHIBAEMOH IUTY-
KU, a C/IeloBAaTe/IbHO, CHUXKATh BeC MOTKa. [lJIst IpOouHBIX, B TOM uHC-
Jie JITHPOBAHHBIX CTajleldl BeC MCTKa PaBeH NMPHMEPHO 75 K, mJIst Msir-
Kix — 90 ke. Ha nampepbiBHBIX CTaHax HMeeTcs APYroe MOJOXKeHHe.
HMccaenosannst B. Acbeka [b5] nokasamu, uto TeMIeparypa KOHIa

—
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Puc. 140. AmepukaHckuil npoposounnift cran B Ana6ame. VcxonHbil npo-
¢uns xeanpar 102 mm, uncno npoxozos 18

MPOKATKA OKa3blBAeTCst BbIIE TOYKH Acs, a pasHHUA Mexay TeMIle-
PaTypo#l TmepeiHero M 3aHero KOHIIA HACTOIBKO HEBEJWKA, UTO elo
MOxkHO npeHeGpeyr. [losToMy Ha BemuuKHY Beca MOTKa TeMmepatypa
meTa/via He Bausier. B CHIA sec morka mocturaer 200 x2 u Godee.
3a nocsenHee BpeMst BeCc MOTKa emle Gosee ysesuunics. B CIIA u B
Espone paGoraioT cTanbl, NPOKATHBAIOHIME MOTKH BecoM no 340 ke.
B T'epmanunn Taxxe cTposiT ABa NOJOGHEIX CTAHA.

Ilnst yMeHbINeNust QJIKHBL [IeTelb CTAHBL JAHHEHHOTO THMA CJexyeT
pas6uBaTh Ha GoJiblUee KOJMYECTBO OTAE/BHBIX JIMHHI H YBEJIHUHBATD
YHCJIO 06OPOTOB TOC/IENHel KJIETH, T. €. CKOPOCTH IPOKATKH H3MEHSATh
MPOTIOPUHOHANBHO YIJIMHEHHIO NIPOKaTBIBaeMoii nosockl. Ha puc. 140
[IOKa3saH aMepUKaHCKU{ IPOBOJIOYHBIHA CTAH, B KOTOPOM KaxAast JiH-
HHSI COCTOHT TOJIBKO H3 ABYX KJeTel.

JLJ1st JiyuIero uCmoJib30BaHHUsT YEPHOBOMH IPYIMBL ¢ TIOCAEN0BATENb-
HbIM DaclosIOXKeHHeM KJeTeH uacTo 3a TaKOH PPYMINOf pacrosaralor
lBe YHCTOBble MeT/ieBHe. B nokasaHHoM Ha puc. 141 craHe wuMeeTcs

10 JIMHEHHO pacloIOKEHHBIX KJeTell, 06CTYKHUBAEMBIX IATBIO BAJb-
ILIOBILHKAMH.

Wbl COPTOBBIX M NMPOBOJIOUHbBIX CTAHOB 157

Beslencreue pasjielleHHsl YHCTOBOM JIHHHM  Ha BoJibIIoe ;Plxsng
rPYNI H PA3HUIbLI YHCEJ 060POTOB MEXAy rpynnaMu H\J]I‘/IHa ne;1 B 8
CJIe[0BATENBHO, U PA3HOCTb TeMIlepaTyp MeXay NepeiHHM H Iﬂl i
KOHIOM MPOKATHIBAEMOH T0OJOCHI HEBEMMKH, YTO TO3BOJIAET YBEIIY

Hcxobroe cevenup
@ 101 mm
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Puc. 141. AMepuxaHCKuii IPOBOJIOYHBIN CTaH, COCTOAMMKA H3 HenpephiBHOH uyep-
HOBOH JIMHUH ¥ ABYX YMCTOBBIX JIMHHI CO CTYNEHUYATHIM PacloJIoKeHHEM KIETEH:

| — HarpebaTeJbHble NeYH; 2-— HempepbiBHasd rpynna AHaMeTP BAJKOB 457—406 MM, J—ﬂ
peAyKkTOp, 4 — maposas MaiuRHa, § — MOTAJKH, 6 — I yucrosasi rpynna; 7 — Il uucroBa
' rpynna

Bec MOTKA. YBeJHUeHHe Beca MOTKA N03BOJSIET YMEHbIUUTh YHCJIO0 3a-
aer paboTy BaJbLOBILHKOB.

ﬂaq]\/lfo?x6;]oer,r;,{o.6mgcn, q¥06m eI MMETH MaJyio BEJIUuuiy B TOM
caydae, KOraa Kax/as KJIeTb HMEET WHIUBUAYaJbHblH NPHBOL 8;( 5:;
ryaupyemoro sjekrpoapurates. OAHAKO 3T0  CHJIBLHO yngECT T
ycranoeky. Ha puc. 142 npejcTasJes NPOBOJOUHBEIM CTaH K HHgl}I]\/II/I
nuu Jlemar, B KOTOPOM DeAyKTOPbl C BCTPDOCHHBIMH  IIECTEPE
BAJIKAMH PACIIOJIOXKEHBl MeX1y PabouMMH KJIETAMH.



Puc. 142. Ilposoviounnii crau KOH-

CTPYKUMK (upMbl [leMar ajs npokaTkn

Kaa;{pamo;“i 3aroToBKM 55X 55 mm mau-
HOH 9 M B 19 npoxonos

Puc. 143 Henpepuianii . POBOTOYHBI

Hemar

I — MeTonMuyeckas meyn; 2

300, 50 > ~— OKanHHoJoMaTenb; J3—1i g .
0: 5 — IIT sunus 280; 6 — IV auuHug 280/240; 7—-—MO¥:;}?H 362'—4—11 b
. HOMXKHHUIB, 9 — MOTankH ais Gpaka ’ poTaunonsie
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Puc. 144. TIpososounmit cran oupvbr Amepukan Crua sua

o Yaiip B Ana6awe:
— Harpesarve/JbHas neyb, 2 — ye
. PHOBas JIMH —
TOUHAS nuHHs 350; 4 — YHCTOBAH JMHUs 300: .5H—ﬂ Mﬁ’nxi- GHEOMMV.
noprep, 7 — pBuraTtenau ' Thane:

ry

THTH COPTOBLIX M MPOBOJIOUHBIX GTAHOB 159

O[HUM H3 CyLIeCTBEHHBIX [PEHMYIUIECTB HENPEPLIBHBEIX NMPOBOJIOY-
HEIX CTAHOB SIBJISIETCS TO, 4TO 6Jarofapst BHICOKOH TeMIleparype KOH-
112 TPOKATKH TOYHOCTb NMPOKATHIBAEMOTO NPOGQHIIst 3HAUHTENBLHO BhILLE,
geM B JuHefiHbix cranax. Hosble oqHonuTouHble cTausl B [lsenun (3a-
goabl B ®arepcte u I'odopce) yxe B TeueHHE ABYX JIE€T NOCTAB.IAIOT
kartauky c¢ gonyckoMm +0,1 mam. Oxuaercs, 4To CTPOAMECA MPOBO-
Jounble cTaHbl B Peiinraysere u Huneppeiine (3ananunast epmaHus)
CMOTYT OBeCrednTh TaKylo e TOYHOCTb MPOKaTKH. [t MoCTpOHKH
3THX CTAaHOB B ['epMaHUM NMpPHUBEAEHHBIH HOBOJ HMeJN pellaioulee 3Ha-
yeHue.

Bce nersieBBle CTaHBl UMEIOT OJMH OOJBINOH HELOCTATOK — HX
TIPOM3BOAHUTENbHOCT B GOMBIIOKH CTENEHH 3aBHCHT OT KBaauhUKaIuH
BaJIbIlOBIMKA. [IpedMyIIecTBO HENpepbiBHBIX CTAHOB COCTOHT B TOM,
yTo X paboTa B MeHbllell CTEMeHN 3aBHCHT OT KBald(UKauny obcay-
JKHMBAIONETO NepcoHasna, yro 06yC/I0BH/I0, B UACTHOCTH, IIMPOKOE pac-
npocTpaHeHne THX craHoB B AMepuke u Espone. HenpepbisHblil 11pO-
BOJIOYHBI CTAH KOHCTPyKuMu Jlemar, u306pakeHHblli Ha puc. 143,
¥MeeT YeTHIPe UMCTOBBIE JIMHHM, [PUYEM B KAXAOH MPOKATHIBAETCA
TOJIBKO OJIHA HHUTKA.

Crenyer 06paTHT, BHUMaHHE HA HAJHUHe TIPOMEKYTOUHOM Merie-~
BOl JIMHYMU ¢ OOBOJAKAMH, KOTOpast OTAEJsIeT YePHOBYIO JUHHIO OT YH-
CTOBOH ¥ MO3BOJISIET UM PAGOTATh HE3ABHCHMO, UTO JaeT BO3MOXKHOCTB
yCKOPSTb PaBOTy YePHOBBIX KJeTedl Ge3 HexKeJaTeJbHOro M Upes-
MEpPHOTO YBEJHYEHHs CKOPOCTH YHCTOBBIX TPYIIIL. OnuOBpEMEHHO MY~
TeM 06pa30BaHUsA NETeb YCTPAHSETCA HATsKeHHe MEeXAy KJETSMIL.
Kaxkpasi 4MCTOBAsl JIMHKST COCTOMT M3 TPEX TPYMI, MO JBe KJIETH B
gax10ft. IIpoBosIoKa IPOXOJUT Uepes KJAeTH 6e3 HaTsDKEHHS, o6pasys
1e6OJIbIIYIO NETJIO0.

BesieacTaie GOJBIIONO YHCAA OTAEJBHBIX KJeTeid, TPHBOAOB H JBH-
ratesiefl CTOMMOCTb HETNPEPHIBHOTO CTaHa B HECKOJ/ILKO Pa3 MPEBbIIIAET
CTOMMOCTh TeTJIEBOTO CraHa pasHo# npousBoguresbHoctd. Ha
puc. 144 usobpaxeH [IPOBOJIOUHBIH CTaH, YCTAHOBJEHHBIH B Anabame
(CIIIA), KOTOpBIH, 10 MHEHHIO KOHCTPYKTOPOB, JOMKEH  COCMUHHTH
MPeHMyLIECTBA CTAHOB OGOUX THIIOB. Uucrosasi JHHHA COCTOHT H3
[IECTH TPYI, [0 [BE TOCJIe0BATENbHO PACTIONOKEHHbIE KIETH B KadXK-
[oii, IpHYeM TPYNIB MMEIOT CTYNeHYaToe pacrlosoKeHHeE. OBagbHble
ceyeHus TIPOXOIAT MEXK/IY MOCTEeNOBATEIbHO PACTIONOKEHHBIME K/ETS-
MH, @ KBaJpaThl MepefaioTcs Mo o6BOAKaM B CJAEAYIOLLyIo TpYIILY,
pACIIOVIOXKEHHYIO YCTYNIOM, NpHYEM MEeXIy TIpynnami ofpasyercs
netsis. Pyunast pa6ora TakuM 06pa3oM Ha 3TOM CTaHe OTHafaeT. [Tpo-
H3BONHMTEIBHOCTb CTaHa NpH paboTe B 4 HHTKH COCTABJIAET 19 r/uac,
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1. OBILHE NOHSTHSI O KAJTHBPOBKE ®ACOHHBIX MPO®UJIEH

Caoxuoctb xaan6posky $acoHHbIX, Npodmiell 3akiouaercs B
TOM, 4TO PA3JHUUYHbIC YAaCTH NPO(GUWIA MMEIOT pasHylo xedhopMaiuio.
B xauecTse nmpumepa 3To NoJioKeHHe NPEACTABJIEHO Ha puc. 145 nna
C/lyyast IPOKATKU ABYTABPOBOH OaJK¥ M3 KBAAPATHON 3arOTOBKH,

Hedopmanus wefiku npoucxo-
IOHT B BePTHKANbHOM HampasJie-
HUM TIIDH OHOBPEMEHHOM YIIHpe-
HHHU 3TOH YacTH Ga/IKH B FOPH30H-
TaJbHOM HamnpaeleHud. B 1o ke
BpeMsi (pIaHuBl aedhopMUpPYIOTCS
B 33aKPBITOH YacTu KaJauGpos.

B oTxkpbiThX wacTsx xaau6pa,
OrpaHUYeHHBIX NBYMsI BaJIKaMmu,
NPOUCXOMUT TVIABHBIM 06pasom
VMeHbLIEHHE TOJILHHEL (WIaHLER.
ITostomy um mpupmaerca ykion,
KOTOPHIH TlepejaeT BepTHKAJILHOS
JaBJieHHe BaJKOB Ha (IaHLEl C
UeJbI0 YBEJUYEHHs  yUIHpeHHS.
Bonpoc o toMm, kakoe ofxartie
Puc. 145. O6pasosanne xByTaBpO- HY2KHO H NOMYCTHMO B OTKDBITHIX
BOrO  Cevemns. Pasmuunete Buaw  YACTAX Kaawubpa, permaercs CooT-
nedopManHid B OTHENBHBIX YaCTAX HOIHEHHWEM TOJIIMHBL U IHAPUHBI
Kanubpa. Crpenku [MOKa3bIBAOT (bJIaHueB (BeJII/IqI/IHOf/'I TIoKasareJis

HalnpasJeHHe TEeYCHMWs MeTaJJa: YCTOI'/’I'-II/IBOCTI/I). ,ﬂJIHHHbIe TOHKHE
a — OTKpbiTas vacTh Kaiubpa, Manoe

VBeJMYCHHE BEICOTb, GOJbIIOE yMeHblle- (hJ1aHIBL NO/KHBL GHITH obpasoBa-
HiHe WHPHHE; 0 — mekKa. Bosbiioe .
YMeHbIUeHHe BBICOTH, MalOe YIHpeHue HDI" IYTEM BBITSDKKH B OTKPBITHIX

# — 3aKPBITas 4YaCTh KanuGpa Boabimoe ganubpax ¢ IIPHMEHEHHEM TIpHHYV-
o6xaTHe, Maji0e yMeHblIEHHE IUHPHHBI AUTEJILHOTO YIIHPEHYsI. Ecau or-
HOLIGHHE TOJIIMHE! (PJaHlla K ero

BBICOTE MeHbllle (MOKa3aTesb YCTOHYMBOCTH YMeHbIIaeTcs), To Mo-
CTEMEHHO T0JIyyaeTcst NPoduJib, JONYCKAIOMUH pUMeHeHHe peGpPOBbIX
Kanu6pos. Ilpu coBceM ManoM KoadduLEEHTe YCTORUHBOCTH feficTRYe
BBITSXKKH OKa3biBAETCA COBEPLIEHHO NOCTATOYHBIM, M TMpHMeHeHHe
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TIPUHYANTEJBHOTO YIIHPEHHs] CTRHOBUTCS H3JIHUIUHHM. ITpumepom Mo-
JKeT CIyXHUTh KaauGpoBKa peJbcoB. Ecin CPaBHHTEIBHO TOHKAas IIO-
IOIMBA peibca B OTKPBITHIX KaiuOpax Mpy TIOCJE[HHX MPOXOAAX He
posiyyaer o6xKaTusl, MexXAy 00KHMaeMOH IOJIOBKOK H MOAOUIBOM BO3-
HUKaeT yTsDKKA H TPUTOM IIPH KaauOpoBKe ¢ HeOOJbIINM ko3¢ puiy-
eHTOM OGXKATHSI HACTOJIbKO CHJIbHAs, YTO BHICOTA ()IaHUEB ITIOJOLIBbI
YMeHbIIIAETCA.

il
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il
|

o Bennun-
Puc. 146. Pacuer pasme- Puc. 147. OGpasosauue E:C- cig)?{.a'ms{ "
poB Kaim6pa JaA ABYTaB-  3ayceWua mph mempaun- A3 LIRS
POBOTO TPOGHIS: HOll KaJNHODOBKe [BYTaB- PO canbpa

H — nonmas  sbicota Kaam6pa ~ POBOTO npocu.s, BH3BAB-

# s upxbepry

(npopmgst): Vp— spicota  3a- weli upeaMepHoe 0GKATHE no Kupx6ep
xpbiToro  Gaanua; Vo — BbICO- ¢maHuau.no TOJILIHHE B 32.1\-
Ta OTKDHTOrO daaHua; B‘“‘g' KpHITOl wacTH KanuGpa:
puHa_ xajJu6pa B cepeaHHe ilef- I — sayceew; 2 — nossimeH-
. hg — Bricota  SAKPRITOrO HOe 0G)KaTHe 1O TOJIHHE B
daanua; fr—aicoTal LOTKpL- 3aKpHITOA uacTH Kanubpa
Toro ¢Gamma; S-— TOJNLURA Ied-
ku; A_ — TOAMHHA  B3aKPBITOrO
¢dnaHna; Ae— TOJIUIHHA OTKPHITO-

ro dJrasna

OasanebopMandu BOTKPB THX 9acTAX Ka.nnéopnef
CyuiecTBYeT NpaBHJO: CHJbHOE }’MequIHEHI;IIeeTHHe
uiuHb GJaaHmes BJeuyeT 3a coboi yBenauu ne
WIH yMeHbIleHHe HX BHCOTH B 3aBUCHMOCTH
kKospohuunenra ycroiuusocTn Ganku 5

B 3axpbIThix KaauGpax AepopMauus NpoTeKkaer no-Apyromy. (3};:
cora ¢uiaHna B YacTH Kajnubpa, OrpaHHyeHHOU OIU;Ié/IM HBamgg(n)/xM s
KpPBITOH), TIPEHMYLIECTBEHHO YMEHBIIACTCA (puc. 146). plﬁlra " ne
MyCTUMOCTD yMeHbINEHHsl TOJIIIHHbBI 3aBUCHT OT Kosgaqmuue " T}clx o
yusocTH duanna. [Ipn IJHHHOM, TOHKOM (JiaHIe o maTHg Ié roqu:
He NPUBOJHT K TOMY, YTO (p/IaHEIl 3alEeMAAeTCs B KajH pTéB‘onema-
HUE He 3aTlOJNHAETCS, 4 H3JUIIHUGA MeTaJl1 IepeXoHT B 11po T,
LIYI0 OTKPBITYIO HacTh Kasuépa u o6pasyer 3ayCeHer (puc. .

11 X. Xopd u T. Hans
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3TOMY IJIs1 O4C€Hb TOHKHX (DJIAHIEB B 3aKPBITHX Kanmubpax obxaTtne
He NONyCKaeTcs; HaobopOT, CJAeJyeT UMeTh HeGOUIbIIOE YBeJHUeHHe
TOIIHKEBL. JTO 1eNecooGPasHO  TaKxke TIOTOMY, 4TO Hpu HeOOJBIIOM
CIy4aHHOM CMEIleHHH BaJKa 06XKaThe B 3aKPHITOH YacTH KaJanbpa
pH NPOKATKe Npodu/eli ¢ TOHKUMH (DIaHIlAaMH MOXET BO3PACTH Ha-
CTOJIBKO, YTO 00pasyercst 3ayceHel,

Ilpusenem npumep u3 o61acTy KaauGpOBKH pesibeoB, JImiHHag n
TOHKAf IION0IIBA pe/ibCa He MOJIYYaeT OGKATHS B 3aKPLITBIX YacTsX
Kaaubpa IIpH MOCJeIHHX NPoXojax. HanpoTHe, To/imMHA MOZOWBEL
AeJ1aeTCsl I OTKDBITOH 4acTH GOJbllle, yeM AJis BPE3aHHOH; TOJIIILU-
Ha MaCCHBHOii TOJIOBKH B 3aKPBITOM KaJu6pe yMeHbnaercs. JLis je-
GopMauun B 3aKPHITHX YaCTAX KaanGpa CYILeCTBYeT NPaBHJO, 110 KO-
TOPOMY HeOOXOAMMO CHJIBHOE yMeHbIUEHHe BHICOTH daiaHues. VY Be-
AHICHHE HJIW YMeHbIIeHHEe TONIMUHL HaaHIeB HPo-
HCXOOUT B 3aBHCHMOCTHU OT UX KO3pOdHILMeHTa
ycroiiunBocTu. lonycTHMOe YMeHbIIeHHE TO.JILHU-
HBl CHHXAae€TCf € yBeJHYeHUEeM KO3pPHHHeHTA
YCTOHYHBOCTH.

B unTepatype cymecTByIOT pasnuuHEle BO33DEHHS Ha ONUCAH-
Hpti nponecc. JI. JKes [6] He nenaer Huxakoro paziuuus Mex Iy 06-
pasoBaHueM (JIaHUEB B OTKPHITBIX M 3aKPHITHIX 4acTsAX Kanubpa. I1o
PEKOMEH/IyeMOl 1M CHCTeMe KaNMGPOBKY HEBO3MOYKHO NOJMYYUTH XO-
powmii npodup npokara. . Kupxepr [4] cuuraer, 4To BeTHuuHA O6-
XKathd 10 TOMLMHE 115t (JIaHla B 3aKPHITOH 4acTu Kajubpa paBHa

2
2“0—0 (rne @ —tommuuHa aanna B 3aKpHITOH uacTu Kajaubpa

puc. 148).

[Ipumenenye 3Toli GOPMyJIB NO UIJOKEHHBIM BBIlE OCHOBAHUAM
He pEKOMEH/YeTCs, HO [/ OUeHb TOHKUX (JIaHUEB B 3aKPHITHIX YaCTAX
KanubpoB OHa npHroaHa. OQHAaKO IS TOJICTHIX GbaaHueB dopmyaa
KupxGepra naeT CIMIIKOM GOJbIIMe 3HAYEHHS. Hanpumep, npu

1000
a =100 obxaTye MO TOJIIMHE TTOJNYYaeTCs %&)9 = 50. 10 3Ha-

UHT, 4T0 10 opMysie KupxGepra ToammHa daarua npu NPOKATKE B
3aKpHITOM Ka/auGpe ymeHbmutes co 100 1o 50 ma, 4TO HEBO3MOKHO.

a?
Kupx6epr HaskiBaeT Besinunny cop CHENPSMbIM 14BJIEHUEM>» U T1O-

HUMaET MOJ HUM BEJIHYMHY 062KaTHst, KOTOPOE HMeeT MecTo npy BAAB-
JIMBAHHH NPOKATLIBAEGMOTO MeTallJla B GOJIee Y3KYIO 3aKPHITYIO 4acThb
Kaaubpa, T. e. MeXY MOBEPXHOCTAMHI Kaanbpa OXHOrO M TOTO JKe BaJl-
Ka. BeqMuMHa @ MOXKeT CUMTATBHCSI TAKXKe GOKOBBIM obxatuem. Ta-
¢esn [5] BrICKasbBaeT Apyroe Muenue. OH MOHHMaeT HNOA HENnpPsMBIM
063KaTHEM YMeHbLIeHue pa3mepos npoduaA, BO3HHKAWOIIEE napaJp-
J/IEIEHO OCH BAJIKOB, HO KOTOPOE BOZMOXKHO TOJIBKO B OTKPBITHIX 4aCTSIX
kamu6pa. Ilpu stom Tadeab ucxomur us Toro, 4to B 3aKpBITOM KaJu6-
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pe GJaHel, XOJKEeH MOABEPraThbCst TOJNBKO «NPAMOMY OOMKATHIO», T. €.
o6:kaThio Mo BuicoTe. [I03TOMY OH peKOMeHmyeT 3aKpBLITyI0 4acTb Ka-
au6pa JfenaTh HECKOJBLKO LIMpe, YyeM 3ajaBaeMbiil B Hee (IAHEL,

Hpyryio TouKy 3penus prickasniBaeT Mery [59]. On o6o3nauaet 00-
’KaTue, KOTOpOe BHI3LIBAeT YMeHblIeHHe TOJIMHHE (laHUA B OTKpHI-
TOM Ka/aqubpe KaK «UacTHUHOe IpsiMoe obxkaThe», a 00xXaTHe, BbI3HI-
Balollee yMEeHbIUEHUWEe TOJIUUHB (JIaHIA B 3aKpeITOM Kaaubpe, Kak
«HenpsiMoe o6xaThe». Tadesb BbICKasblBaeT NPH ITOM MHeHHe, UTO
GOKOBOe OGXaTHe B 3aKPBHITHIX YacTsX Kaau6pa HeZomycTHMO. IDTO
MHeHue B O6IIEM CJyuae, T. €. 6e3 yueTa YynoMsAHyTOTo Bhlille KOaddu-
[IHEeHTa YCTOMYHBOCTH, HeJIb3sl CUMTATh IIpaBU/bHbIM, [Tynne [58] kpat-
KO OTMEUAeT, YTO B H3BECTHBIX CJYyYasix NpuMeHeHHe GOKOBOrO O6rKa-
TUSI B 3aKPBITHIX YaCTAX KaauGpa MOKeT 0Ka3aThCst HEOOXOAHMEIM.

Touka 3penust Tpunkca [10] 6an3ka x MHenmo Tadesns. On yka-
3BIBAeT, YTO 06xKaTtue (hyiaHUEB MO TOJNLIMHE B 3aKPBHITHIX 4acTaX Ka-
Juépa BbI3bIBaeTCsl He GOKOBBIM 00XKAaTHEM, a NPOMCXOIUT BCJAEACT-
BUE BBLITSIXKKH IIEHKH B MeCTe COelMHEeHHs ¢ (IaHIaMy H 32 CUeT BHi-
TSIKKY (JIAHUEB B OTKDHITHIX YaCTAX KanuéQa. Taxum o?pasoM, o
TpuHKCy, 9T0 siBIEHHE €CTh CJEACTBUHe BO3XeHCTBHst yacTell npoduis,
BRITAHYTHIX IOA AeHCTBHeM mpsimoro obxatus. [Ipn 3toM OH nobas-
JisieT, YTO 3TO BO3JeHCTBHE IPOSIBJSAETCS TOMBKO B TeX CJy4yasX, KOr-
na ceueHHe (JIaHIeB B 3aKPHITHIX HaCTAX Kaaubpa He 60gblie, yeM ce-
yeHue IefKH U (GJiaHueB B OTKPHTHIX yacTax Kanaubpa. [To Tpunkcy,
He CJejlyeT AOMYyCKaTh GOKOBOTO O0XKATHA B 3AKPHITHIX YACTAX KaJaHO-
pa, Tak KakK ecJd 3afaBaeMBlil B 3aKpLITYIO YacTh Kaaubpa QuaHel,
TOJIIE, YeM cevyeHue Kaaubpa B CBETY, TO MOMKET BOSHUKHYTh 3alleM-
JIeHHe MeTajliia ¥ 06pa3oBaThes 3ayceHel. B majbHellueM OH paccMar-
pUBaeT CJydail, KOra ceyeHHe (UIAHLEB, HAXOIAIIMXCS B 3aKPHITHIX
yacTAX Kanaubpa, 6ojbllle ceueHust eHKu M Apyrux (JaHues. Toraa
NoC/IeHHE HE MOTYT BHITSHYTBb 3a COOOH GoJblllee CeueHHe, HANIPOTHB,
MeTaJlJl nepeMelifaercs U3 Wefiky 1 (JaHLEB B 3aKpPHITYIO 4acTh Ka-
aubpa. Ilpn aToM mMpHHA 3aKPHITOH 4acTy Kaaubpa JOMKHA OHITb
6oJIbIIe, YeM B COOTBETCTBYIOLIEM IIpeJblIyLeM Kaaubpe. I—uIa puc. 149
I0Ka3aH cayyall 3alleMJIeHIs TOACTOro (uiaHina B 3aKPHITON 9acTu Ka-
Jaubpa.

TBepao yCTaHOBJIEHO, H MO 3TOMY BOIPOCY HET HUKAKOIO PaCXOxK-
JleHHsI B MHEHHUSIX, UTO pacrpejesieHne BBHITSIKeK H TeueHHe MeTaJuia B
OTKPHITBIX M 3aKPHITBIX YaCTAX Ka/auGpa COBepLIEHHO PAsJH4YHO (pPHC.
145). OnHaro Ha OCHOBAHMM OINBITA MOXKHO YTBEepKJAAaTh, UTO obXKarke
0 TOJILIMHe MOKeT IPOM3BOAUTLCS KAaK B OTKPHITHIX, TAK ¥ B 3aKphl-
THIX YacTsAX KaJjsuOpa, OJHAKO 06KaTue B 3aKPHITOM Kajubpe MOXKHO
JONYCTHTb TOJBKO IIPH ONpeJesIeHHOH BesHyuHe Ko3(dUuueHTa yc-
TONYUBOCTH M 4TO TIPY ITOM OHO AOJKHO OHITh MEHbIIe, yeM B OTKDbI-
THIX YacTaX Kauaubpa.

Pacxoxiene BO MHEHHSX CYILECTBYeT He TOJBKO OTHOCHTEJBHO
06:xaTHH B 3aKPHITHIX YacTax Kaaubpa. PasnvuHble B3TJIAAL HMEOTCSH

11*
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TaKXKe 110 BOIIPOCY O BesIMUMHE O6KAaTHSI B OTKPHITHIX 4aCTAX KaJau6pa.
HekoToprle crnenyalucThl CTOAT HA TOH TOUKE 3PEHHS, YTO B OTKPHITHIX
yacTax Kaaubpa He AOJIKHO NPOU3BOIUTHCS HUKAKOTO O6XKATHS IO
BBICOTE Y IMO3TOMY HOJIKHO COBJII0AaThCS PABEHCTBO

ho, = hg,_,
rae A, — BHICOTA OTKPBITOH 44CTH;
h, — BbICOTa 3aKPHITOH YacTH KaIu6pa;
unjgexcel n 1 (n—1) — HoMep npoxona (cM. puc. 146).
[TosTomy BecaenctBue obxkaTtus weliky BbicoTa (uanua (v,, ) B

On

OTKPHITOl 4aCTH Kanu6pa Oyier 6osbiue, 4YeM B 3aKpHITOH (u,, ;) HA

BEJIMYUHY, DABHYIO NMOJOBMHe 00xaTud welkH. [Tostomy
S| —Sn As

Uon—vgn—-l == 2 = 5

BpoBo mpu ka/suGpoBKe ABYTaBPOBOH GasiKu NPUHHUMAET, YTO
Upy = Ug,_| U hoMeHbIIE, ueM A, | H, CNENOBATEJbHO, (hJlaHel, OGKH-
MaeTcs TakxKe B OTKPBITOM Kajubpe U NPUTOM Ha BEJIHYHHY, PaBHYIO
NOJIOBUHE O0XKATHUS LUEHKH.

Kupx6epr npu kaauGpoBke IBYTAaBpOBOH GaJjikKy NpHHHMAaeT o0xKa-
THe ()J1aHUA B 3aKPLITOA yacTH Kaaubpa no 5 mm B KaxKJOM TNpPOXoje
JUISL BCeX npodHiell HOpMaJdbHEIX pasme-
pos. [Ipu kanu6poBke pesbcoB KupxGepr
IpUMEHsieT OJUHAKOBOe 0fKaTHe TONOBKH
B OTKPBITHIX M 3dKPHITHIX YaCTAX Kanubpa,
pasxoe | mm. [Tpu KaauGpoBKe AByTaBpO-
BHIX 6aJIoK, IIo Kupx6epry, npuHumaercs,
UTO B OTKPHITHIX YaCTAX Ka/JuGpa BHICOTA
¢saHla yBeauuuBaercs oT Yy no 1 mm Ha
KaX/Iblil NpoxXoJd HJsl BCeX pasMepoB 6a-
JIOK. :
HysXHO cunTaTh YCTAHOBJNEHHBIM, YTO

Puc. 149. 3akmuuusa-
HHe (JaHUa B 3aKpHI- npH Jedopmauun ¢dbaHUeB Kak B OTKpBI-

Toif yacTH KammGpa ThIX, TaK H B 3aKDHITBIX YacTAX Kajaubpa

cJAenyeT NPHHMMATL BO BHHMaHHE HX KO-
3 PUIUEHT YCTONYUBOCTH.

PaccmoTpum naHHBIA Meron KaiMGpOBKM NMPHMEHUTENBHO K npo-
KaTKe B HECKOJIbKUX Kajubpax. Kak BUIHO M3 H3J0KEHHOrO BHIIIE.
MOXKET OBbITb NIPHUMEHeHO 3HAUUTeNbHOEe 06XKaTHe 1O BLICOTE, B TO BpE-
Ms Kak yMeHblIeHHe TOJIMHBLI (J1aHueB, OCOGEHHO B 3aKPHITHIX ya-
CTaX Kaaubpa, orpaHUdeHO H3BeCTHHIMY Tipefenamd. OQHAKO 3TO BO3-
JeficTBre MOXeT OBITh PABHOMEDHBIM, €CJIU TOTOBBI NPOGHIb CHMME-
TpuueH. [lns 3TOro 1e/necoo6pasHo B pasHbIX NpOXoAax 3a4aBaTh
TpodH/Ib NONePeMEHHO B OTKPHITEIE H 3aKPLITHIE YacTH Kaaubpa. I1pu
TIPOKATKe Ha CTaHe TPUO 3TA 3ajaua IIPOCTa, TaK KaK U3MeHeHHe CTO-
pou KamMOpoB coBepluaercs camo co6ol. Ha crane ayo nocae kaxao-
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ro TIPOXOXa JH60 Heo0XOAHMa KaHTOBKA HA 180°, au6o caeayer obec-
NeunTh YepefoBaHue Ha BaJKaX MOVIOKHUTESILHBIX M  OTPHUUATEJBHBIX
6ypTos. Takoe pacrosioxeHue KaliHGpoB YMEHDbIIACT KOJIUUECTBO KaH-
TOBOK, HO TpeGyer GoJibilelt JIHHEL OOYKH BaJKOB. MOKHO yMEHBLIUNTh
yHCJAO ABOHHEIX OypTOB Ha BaJIKaX, pacrofaras KaJqHGpPHl, CAEAYIDUHX
YT 3a JPYrOM NPOXOAOB He PSJIOM, & 4ePe3 OMMH. [TpaBaa, npu 3TOM
HY?KHO lepe/iaBaTh MeTa/ll BJOJIb BaJIKa, HO STO He NPEACTABIIACT 0CO-
6bix 3aTpynHeHui. Pacnosoxenne Kamuopos IpH MPOKaTKe ABYTABPO-
Boro npo(uJs Ha CTaHe Jyo NOKa3aHO Ha pHC. 150 u 151.

Hnems I
flpoxod 8na 1 550-600
N4

Puc. 150. Pacnosokenne KanauOpoB TPH NPOKATKE
6aakn Ne 60 B nepBOil KJETH peBePCHBHOrO CTaHa
nyoe

IIpu npokaTke ABYTaBpOoBOH GajKH (hJIaHILl MONEPEeMEHHO nonajia-
10T TO B OTKPHITYIO, TO B 3aKPBITYIO yacTh Kaaubpa. [Ipu mpokaTke
mBessiepa, Hao6opoT, (uaHubl 60JbIIed YACTbIO NMOJAIOTCA B OTKPHI-
TYIO YacTh Kaaubpa, 4roGH YCKODHTb MX BBITAXKKY H (pOPMUDOBAHME.
J{/isi TOUHOI peryJupoBKM (OPMHI M BHICOTH (p1aHIa ero OGKHMAIOT

Hremeo I yo @ 900x2600
Yepnobsre Bonwu Onn Sanok 1 260.250,240,220

flpoxed
g{., N7 N2 NG N4
|| 200} {210 205 zrz.% 2225 !
=~ ™ T\
)

Puc. 151. Pacnonoxeuve KaauGpOB 1pu NpoKaTke ABY-
TaBpoBbHIX §aloOK B PeBePCHBHOM CTaHe 1Yo

10 BHICOTE B IPEAUMCTOBOM H MPeJ-TIPeIUHcToBOM NMpoxofe (puc. 152).

Jlnst Toro 4To6hl MMeTh BO3MOXKHOCTb HCIIOJIb30BaTh AJs ABYTaB-
poBOil GajKu U LIBeJUIePa ONHH H Te XKe UePHOBbE KAIHOPBI, IIpH Ka-
JUGPOBKe IIBEIepa NpeLyCMaTPHBAeTCs 06pasoBaHue JOKHBIX hJaH-
LeB, KOTOpHIE B MOCTEAYIOMHUX POX0JaX IOCTENEHHO CrylaXHBaoTCs.
DTOT METOJ UMeeT TO IPeUMYIIecTBO, 4TO I o6pasobaHus (JaHua
M yraa ek B HeNocpeJCTBEHHON O1U30CTH HMeeTcs 3anac MeraJia,
M3 KOTODOrO OH MOKeT Nepexo[uTh B HYXKHOM HanpaBJIeHUH.

Ilsisi mocTpoeHHsi OBIIero 4epHoBoro KaauGpa Ajisi JBYT4BDOBBIX
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GasioK ¥ 1MBEJJIEPOB 4aCTO MNPOIYCKAWOT MPOKATHLIBAEMBIH METa
ABaXKNbl 4epe3 KaJHGp, OTKPBITH CHH3Y, a 3aTeM MeTaJJ MpPOKATH-
BAIOT B KaJuHOpax st LiBesl1epa, KaK Onucano Bhime. Ecau npeacrout
MpokaTaTh ABYTaBPOBYIO GaKy, TO MOJIOCY ABaxJbl MPONYCKAOT Ye-
Pe3 3aKpBITHI CHU3Y KaJubp, AJIst TOTO UTOGH NOJNYYHUTH CUMMETPHU-
HBIH JBYTaBPOBBIH PO UIIb.

OnnocropoHHee pacnoJioxeHue (aaHues mIBejijiepa  3acTaBJsieT
NPUMEHATb APYTOH METOA KAMHOPOBKH, IIPH KOTOPOM B IIpe/BapHTelIb-
HBIX KamHGpax JIaHubl HAKJIOHEHB B CTOPoHBL. [Ipn 3Tom yCcKopsieTcs
oGpasoBaHue (aHUeB, TaK Kak AedOpManHs IPY HAKIOHHOM MOJI0MXKe-

e
T

P

Puc. 152, Kanu6poska nas wBeadepa c JMOKHBIMH paau-
HaMu

HUM (JIaHUEB IPOM3BONMTCS 3a CUeT IIPSIMOTO  ofxkarusi (puc. 153).
Takoe pacrosioxenne KannGpOB ¢ OTOrHYTHMY TIOJKAMH, HA3EIBAEMOE
TAKXKE «YTOJBHBIMY» CNOCOOOM, YBe/IUHUYHBAET AJIHHY, 3aHHMaeMylo Ka-
JM6poM Ha GouKe BaJiKoB. BHIOH3MeHeHHsT 3TOrO MeTOMa KaJHuOpOBKH
npeacTaBleHsl Ha puc. 154 u 155.

Pasnuuneie KaJan6poBKY pesibCOB NpeACTABJIEHb Ha puc. 156. Bep-
XHUA PSN NpeACTaBaseT HauGoJsee CTapylo KaauGpoBKy. OTiHume ee
COCTOMT B TOM, 4TO 06pa3oBaHue WIeHKH HAYHHAETCS C MepBHIX MPOXO-
nos. Tlociie yeTsipex NpOXOJOB MeTasi 3anaercs B pe6poBoii Kanuop,
YUIHDSIOIHH IONOWIBY H Pery/IHPYIOLIHA BLICOTY peanca. Pacmonoxe-
HHe peGpOBOro Kanubpa, roce TOrO Kak TNPO(GHIb B 3HAUUTENHHOL
CTeneHu CHOPMHPOBAH, UMeeT CYIIECTBeHHBle HeJOCTaTKU. B Kaaub-
pe, HeNOCPeACTBEHHO CJ/IeflyloiieM 3a peGpOBBIM, IPOUCXOANT BeChMa
3HauuTeNbHasA JedopMauus MeTasa B NOJOIIBE, YTO YMEHbIIAET CPOK
CJIyKOBI BaJiKa.

B kaum6poske, ©306paxeHHOl BO BTOPOM psifLy, peGpoBOi Kamubp
pacnosioxked Gosiee ynauso. O6pasoBaHue INeHKH HAUHHAETCH TOJbKO
nocJie pe6poBoro Kanu6pa. Ciefyer, OMHAKO, 3aMeTHTh, UTO pebpoBoit
Kanubp HMeeT TOT HeO0CTAaTOK, YTO MOJIOCA HE COMPUKACAETCS C BaJ-
KaMHu o BceMy nepumerpy. BcaenctBue sToro meo6paGaThiBaeMble
Y4aCTKH NOBEPXHOCTH 3arOTOBKH CKOpee oXJaxpawrcs. Kpome Toro,
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Puc. 153 KaauGposka uiBesviepa MeToaoM CruGanus
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Puc. 154. VsmeHenHulfl cnoco6 xaauGPOBKH INBe/icpa MO METOAY
crHGaHus

THRARS

Puc. 155. Kanu6poBka mjs MoJyueHus LiBesjiepa ¢ na-
pajsieNbHBIMH (a1 aMu
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nepes 1 nocje pe6poBOro Kaaubpa moJaocy HysKHO KAHTOBATh, YTO Bhi-
3BIBAET NMOTEPIO BPeMeHU M 3aTPYAHEHHUS, eCJH T0J0CA He BHIXOIHT U3
KaJanbpa npsiMo, KaK 3TO 4acTO IPOUCXOMUT IPU NPOKATKe B PeGPOBLIX
Kamubpax. Bo Besikom caryuae mpuMenenue pe6poBoro Kaaubpa conps-
XEHO C NOTepeif BDeMEHU U CHHXKeHHeM TeMrepaTypsl, [lostomy Gouee
ONTHMAJIbHOH CJIe/(yeT CYHTAaTh KanuGpPOBKY Ges pe6poBOro Kaaubpa
C pasMelleHHeM, aHaJOTHUHBIM INPUMEHSIEMOMY MpH NIpOKaTKe 6aJjok
W 1Be/UIepoB. DpoBO cuMTaeT, UTO /s WIBEJJIEPOB BHICOTON MeHee
260 mm uesecoo6pasHO MPHMEHSTH Pe6poBOIl Kanubp s TOro, 4ToGbl
npokararh GoJblle Npoduell pasHYHOR BBHICOTH U3 OGIIEro YepHO-
BOro pyubsl. OfHAKO B HACTOANIEE BPEMsI 3TOT METOJ He PHMeHSeTCs.
Tperuit psan Ha puc. 156 npesmcraBisier KaiMGPOBKY, B KOTOPOH
peGpoBoO#l Kanmubp ¥ KAHTOBKU OTCYTCTBYIOT NIPY NPOKATKe. B HUKHEM
PSRy TOTO K€ PUCYHKAa M300paxkeHa KaJuGpOBKa, B KOTOPOH cpeinye
JIMHUY KaJMOpOB PacHOVIOKEHbl He NapaJsiiebHO JUHHM BAaJKOB. Ha-
KJIOHHO€ PacloJloKeHHe KanubpoB ¢ IepecTaBJeHHEIMI 3aMKaMH JaeT
BO3MOKHOCTb NONepeMeHHO 3()(PeKTUBHO 06KUMATh TOJMOBKY H OO~
By pesibCa M MOJYYHTb XOPOIIO o6XKaTyio NOAOLIBY 6e3 peGpoBoro Ka-
J10pa, 4TO NaeT PaBHOMEPHYIO BHITSKKY BCeX uacTeii mpoouis. Ka-
JTUOPOBKA HMEET eille TO NMPeUMYIIECTBO, YTO GJarONaps HAKJIOHHOMY
PACIIOJIOKEHHIO Ka/uOpoB 006Jeryaercsi NepeToyka BaJKOB H YJyu-
I1aeT NOBEPXHOCTh IM'OJIOBKY U NTOAOINBH PelikCa U HCHOJb30BAHUE BAI-
KoB. Hefocratkom 3Tolt KanuOPOBKE ABJSETCS TO, YTO 6JArOAPS HA-
KJIOHHOMY DACIOJIOKEHHIO KaJIUOPOB IIPH NIPOKATKE BO3HUKAIOT OCEBbIe
VCHJIUSA H, CJEOBATENIBHO, /IS NPeAOTBPAIICHUST GOKOBOIO CMeIlCHNs
BaJIKOB HEOOXOMMMO TMPHUMEHSITh YCUJIEHHBIE yCTaHOBOUHBIE GOJITH,
3aMKH KaJuOpOB M OMOPHEIE KOHYCH. Heo6xomumo Takxe GoJbloe
BHHMaHMe B Iporecce MpokaTKH. KanubpoBka, mnpexacrabjeHHas B
TPEeTbeM PANY, A0 CHX TIOp IIMPOKO pacrpocTpaHera. KosuyecTBo npo-
XOJIOB NPH 3TOH Ka/uGpoBKe Konebiercs Mexay 5 n 13, mpuuem Kpaii-
HHE 3HAYEHHs BCTPeYaloTCs B eJMHUYHBIX cayyasx. Ha Hememxux 3a-
BOZax OOCBIYHO BCTpeuaercs KaJuOpOBKa B 7, a yaile B 9 IPOXOJI0B.

CJIE}IYET OTMETHTB, YTO H3HOC BAJIKOB 3aBUCHUT OT YHUCJIA IIpOXoa0B; Ha-~

HMEHbIIAsl BEeUYMHA M3HOCA COOTBETCTBYET CPefiHeMy YHMCJY IPOXO-
JI0B.

ITo cpaBHenuIo co cTapeIMu KaJIMGPOBKAMY XapaKTEPHEIM /15 COB-
PeMeHHEBIX KaJUOpPOBOK ABJSETCA HaJMUHe 3HAYUTENbHO Gojiee T1y6o-
KOro nmepBoro paspesHoro Kaau6pa. Oco6oro BHHMAaHHs 3aCayKHBaeT
HOBas KasubpoBKa pesbcos Baprimepepa (Hemeukuii natent 607231),
OTJIHYME KOTOPO COCTOUT B TOM, 4YTO B NEPBEIX NPOXOJAAaX Ha ILIOCKO-
CTSIX, COOTBETCTBYIOLIMX IOJIOIIBE H TOJIOBKE, JMEJaloTCA TayGoKue
KIHMHOBUAHDBIE HAAPE3bl, KOTOPLIE B XOJe AasbHellllell MPOKAaTKH pac-
kpuiBatorcst (puc. 157). Tlpu 310M NoaKopKoBhe My3bIPY W JIE€HPHUTHI
30HBI NEPBHYHOH KPUCTAJVIM3ANMY, PACIIOJIOKEHHbIE PaHee MePNCHIH-
KyJIiDHO K NTOBEPXHOCTH, PACMO/IaraioTcs MapaJie/bHo NOBEPXHOCTH
IOAOIIBE! U TOJIOBKY. BCIGACTBHE 3TOr0 KOHUEHTPAUMS HATIPSIKEHHE B
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MECTaX PACMNOJIOKEeHHs! JAEHJIPUTOB U Ty3eipeH IpelOTBpamiaercs, u
HeG/1aTONPUSATHOE BO3JIeHCTBHE STHX JUTeHHBIX Me(eKTOB CTaJH 3Ha-
YHTEJIBHO CMSTYaercs.

HanbHelilee usoxenne 5T0ro MeTona KaauGpoBku gaer ®osnMa-
xep [57] (kamuGposka pesbcop 3aBoma Tuccen). MHOrOuUNCHeHHBMMU

7 2 J A 5 6 7
Puc. 157. Kanu6poska PeJbCOB Ha cTaxe

Bapriepepa)

HCCJIEAOBAHUSIMU PEJIbCOBOTO MeTaJia Obliau JAOKa3aHel IpeuMyHiecTBa
ONMHCAaHHOTO MeToaa ITo CpaBHEHHIO C JAPYrUuMH MeTonaMu Ka.nnéposxn
BCJIGAC'I;BHQ 6.HaI‘OHDPIHTHOI‘O pacnonoxeHus JAEHAPHTOB 30HHI TIOBEPX-
.HOCTHOI/I KpHCTaJLIM3aluuy, B pesyJabTare yero 06pa3yeTc;1 cBobogHas

3aBoga Tuccen (marteur
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Puc. 158. Pacuer pasme-
PoB Kanubpa JBYTaBpO-

BOro mnpodudas:

H — nonuas sbicota kaanbpa,
— BbICOTZ (haHUa; —
?’ ua; Ve Puc. 159. Paamepnl rorosoro npoduas
BbICOTA (aaHNa; B — mHpHHA BYTA i 6 Ne 12
kaaubpa B cepesune welKy; ABYTaBpoBOH Oamku Ne
g — BBICOT; ho — BrICOTA: §— .
TOJIHIHHA 1efixy

a7 __..‘

OT TPELIHH 30HA C HADYXHOH IOBEPXHOCTH MOXOUIBH pesibea, 9To
YMEHDLIACT BO3MOXHOCTL BOSHHKHOBEHHS TPEIiH B NMOJOIIBe Pesnca.
Henbiraus nojomwss  pesbca Ha H3rH6  MoKasau 3HaYUTeNbHOE

yJydlIeHHe MPOYHOCTHBIX XaPAKTEPHCTHK PEJIbCOB, NPOKATAHHBIX MO
3TOMY METOJy.

KAJIMBPOBKA BAJIKOB IJId MPOKATKU IIBYTABPOBbBIX BAJIOK 171

2. KAJIHBPOBKA BAJIKOB JUJisi IPOKATKH IBYTABPOBbBIX BAJIOK

TTocJie TOro Kak W3JI0XKeHb 00LHe CBeNEeHUs O KaqnGpoBKe g)aggé{}-(
HbIX TpoGuJiel, nepeieM K METOAaM I‘IpOEKTI/IpOBaHI/IISHOTI:(aJ;/’IPb?K 0K
nByTaBposbIx 6ajok. Ha puc. 158 pasmepsl npO(bmﬂqaCTﬂxp” b
cTAIX KaJaubpa 0603HaUYEHBl HHAEKCOM O, B 33KprTbIX6 crix — Uik
com g. B kauecTse nepeoro npumepa pasGepeM KaauGpOBKY HOP
Hoii nByTaBpoBoil Gaaku Ne 12 (prc. 159).

KaauGpoBKa ABYTaBpOBOit Ganku Ne 12 (tabu. 46)

Kanu6poBKy MPOU3BOIAT, HCXOIS H3 npodusi, BEIXOAAIETO U3 13:;
CTOBOTO KaJsubpa. PasMepsl UHCTOBOTO KasuGpa He BCIOLY COOTBE
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Puc 160. UncTosoil kanu6p AByTaBpoRoil GajkH
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BYIOT pazMepaM npodQuiist B ropsyeM COCTOSHUH, KOTOpEIE pa::crg nfri?
MepaM npoduJis B XOJOJHOM COCTOSHUH (oéosrr;qenﬂbm ?{gﬁo oM 1 ,
YMHOXKEHHBIM Ha KO3((HLMEHT 1,013—1,015. asHmllgo) b
ropsiuero npoduiei onpexessercs yCJAoBHAMU (puc. .

B = 1,013 B, — A (A — nomyck)

H=1013H,
s =5, —6%;

A=A, —3%;
a=a,— 3%.

DTH pasMephl IPHHAMAIOTCS BCJIEICTBHE TOTO, UTO ysenugeﬂéfl:“i%g-
1HKaJBHBIX Pa3MepoB MPOGhHJs, BO3HHKAIONIME H3-32 H3HOCA ,
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Tabauya 46

KaanGposka nsyrtaBposoii Ganxu MNe 12 B 7 nPoOXox 0B
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paMeTpa

Z — OTHOLIeHHE KaKoro-aubo ma

7 AaHHOA 4acTH KaJjubpa).

HHJEKC £ — 33aKPLITas yacTb KaJubpa:
kaaubpe (Koadpunuent Aeq)opmaumxp§131

VHJeKc 0 — OTKPHITAS yYacTh Kaau6pa;

B NpeAbiAyWeM KaJiHGpe K 3TOMY NapaMeTpy B NOCJeXyIOEM

MMpumMeyauue.

KAJIUBPOBKA BAJIKGB MJ18 NMPOKATKH LOBYTABPOBEIX BAJIOK 173

MOXET GHITb YCTPaHEHO PEeryJHPOBKOA Ba/JKOB B BEpPTHKAJLHOM Ha-
NpaBJIeHHH, a U31HOC OOKOBLIX CTEHOK Kauubpa, popMupyromux $aam-
1bl, TAKUM [YTeM YCTPaHHTb HeBO3MOXHO. [Iosromy noaofHoe MOCT-
poexue Kaau6pa HeOGXOAUMO AJIf TOTO, YTOGH, UCNOJb3Ysl MHHYCOBBIH
JOTYCK IO pasMepaM U BeCy Npoduiis, He CIHIIKOM GBICTPO BHATH H3

JIIOCOBOTO AOMYCKa.
lupuna xarubpa B. JlonycTuMoe yIIMpeHHe B OCJALJIHEM — CEAb-
MOM — NPOXOJIe TIPHMEPHO PaBHO 2 M. B ApYyrux npoxojax BENUUNEE
YIIHPEHHst BO3PACTaeT OT YHCTOBOTO K UEPHOBOMY KaJuopy IpHMEPHO
Ha 1 mm nust Kaxporo cienywomero npoxona. Hlupuna sanasaeMoro
npocuiist Gy1eT MeHbLIe IHPHHBL IEPBOTO kanu6pa. B nepBoM Kajub-
pe 06BIYHO IPHHUMAETCSA MeHblllee yUIMPEHHe, TOCKOJIbKY HMEeTCA ona-
ceHHMe, YTO KJIMHOBHMHBIA HaApes He BCErja TOUHO NOMANaeT Ha CEpe-
[MHY 3arOTOBKM. B OCTaJBHBIX IPOXOJax JOmyckaemoe yIIMPEHHE
NPUHHMAETCs 10 YCMOTPEHHUIO KAITHOPOBIIHKA. Caenyer no6aBuTh, 4TO
[pUMEHeHNMe GOMbLIOrO YINHPEHHs BHITOAHO TOMBKO TOTAA, KOTAd HYX-
HO NPOKATHIBATh Ha OJHOM nape YEPHOBHIX BAJKOB npoduay MHOFHX
PasaMepoB, JIsi TOTO YTOGH YMEHBIIHTh KOJIHYECTBO BAJKOB U nepesa-
Jqok. Tlpu mpokaTtke GoJiee LIMPOKOro npouisi TpUHMMAaeTCst Goablliee
yLIMpeHHE C TeM, YTOGH 1aTh BO3MOXKHOCTb B YEDHOBDIX BaJKaxX HMETb
y3KHil Kaau6p, NPUrOMHDBIA JUIs NPOKATKH U3 HETO TaKpKe y3KHX IIPO-
ruel ¢ MaJIEIM YITHPeHHEM. DTO AaeT BOSMOKHOCTD IIPOKAaTHIBaTh U3
OJIHUX YePHOBBIX BAJKOB GalKi C pa3HULEH IO BHICOTE JIO 80 mm, KO-
HEUHO, eCJIM NIPOKATKA NPOM3BOJUTCS B HECKOJDBKHX KJLTAX. Honyctu-
MOE VIIHDeHHe, O(HaKO, HMEET CBOH rDAHHUIbL: OHH ONpeNeAIoTeH BO3-
VOKHOCTSIMY 3aXBATA B [OCJAeAyIOmEeM Kamuope. PJaHIpbl JOIKHEL
BXOAHTDh B KaJHGD, KOHEYHO, TeM Taylxe, 4eM OHU TOJILE. Bousee ToJ1-
cThle (hIaHIBL €CTECTBEHHO CPHOAIOTCA XyKe U He TaK JETKO 3aJa10TCst
B GoJsiee IIMPOKM Kaaubp. Hanpumep, Ha puc. 161 usoGpaxeno GJa-
rONpPHATHOE COOTHOIIEHHE Mex Yy IUPUHAMHU COCEIHIX KayuGpoB, a Ha
puc. 162 — HeG1aronpuATHOE; GJIaHuBl ¢ TPYAOM NPOXOAAT B CJaHII-
KoM IMpoKuil kaau6p. Pasmep a RovkeH GbITh HECKOJNBKO MeHbIIe
pasmepa 0, 4TO BHAHO TaKKe U3 PHUC. 163.

Toawuna wetiky s. B mocaeseM IpoXojie J0NyCKaeTcs TOJIbKO He-
3HAUUTEJBHOe OBKATHE N0 BHICOTE, UTO B OCOGEHHOCTM OTHOCUTCA K
uleiike, 0 ueM OyneT CKa3aHO HHXKE. KosthhunueHT o6xaTus mo ToJ-
[iHe LIefiKy B MOC/eNHEeM NPOXOJE NpHHAMACTC 1,03, uTo cooTBeT-
CTBYeT yMEHBIIEHUIO TOJNLIMHM Ha 39%. B mpenblaytdx Mpoxojax Ko-
5¢GHIMEHT BEITSKKY PaBHOMEPHO MOBBIILIACA B HanpasJieHHH, obpar-
HOM XOAy NPOXOAKH, pocturas 1,14 (14%). Hlefika B mepBBIX MPOXO-
Jax, TaKHM 006pasoM, 00KUMaercs CpaBHUTEJIBLHO CHJIBHO, YTO JONYy-
CTMMO H PEKOMEHJyeTcs, Tak KaK TeMIepaTypa MeTaiia B HavaJje npo-
KATKH SIBJISETCs BbICOKOM. B mepBoM mpoxoze oGxaTHe NPHHAMAETCH
oCcOGeHHO GOJIBIIMM, TaK KaK B 3TOM Cjydyae TDONU3BOIAHTCA riy60-
Kuft KJIMHOBHIHBIA Hagpe3 IIPOKATEIBAEMOro CEUEeHHS, KOTODBIH 110 BO3-
MOMHOCTH J€JaeTCsi OCTPEIM, UTOOHI YMEHDBUIHTE BeJUUHHY BBITAKKU.
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ITO0 HeOOXOAHMO IJIst TOTO, YTOGHI Gbaannel He nosyyadau YTSKKH, UTO

HeH36eKHO npu 60Mb1IOf BHITsKKe. CAeyeT yYecTh, uTo rielika B nep-
BOM NPOXOJIe HACTOJIBKO 0GKUMAaeTCs 0 BHICOTE, YTO B MOCAEAVIOMIUX
NpOXOAAX MY yBEJIUYHBIICHCS WIMPHHE KaldHOpa, COOTBETCTBYIOLLEit
AJIMHe MIEHKH, BHITSIKKA WEHKY Oy/leT HeBeJIMKa, UHAYe TIPU TIOBbIIeH-
HOM 00KaTHH OHa OKa)<eT BJIHsIHHE Ha (JIaHUB — BHICOTA HX YMeHb-
IIUTCS Y NPOU3OUAET YTAIKKA.

T

i R

——

Puc. 161. IlpaBunphoe Pue.  162.
coortHolleHRe (@ < b) BuABHOE COOTHOLIEHHE
(a>b)

Henpa- Puc. 163. 3axear ¢uaannes B no-
cleayollleM xaaubpe

Boicora otkpeirozo u sakpe '

Jmemaeoa o p " '—IHCTOBOMp LTOZg paranyes h, u h,. Kosdpoumuent
» Kanuope pasen 1,16. Ou yBenuuupaercs
OT Kaaubpa K Kajqu6py npumepHo Ha 0,1. B onunakosoi Mepe Koad-
(uunent gedopmaunu aaa 4, PaBHOMEDHO yMeHbIIaeTca OT Kajanubpa
K KaJuGpy, [IPHYEM OH SHAYMTENBHO MeHblde, ueM st K, . Tak Kak
o0xaTHe 1O BBICOTE B OTKPHITHIX YACTHAX Kaaubpa us onac[e’r};m o6pa-
SOBaHMS 3ayCCHIA NOJIKHO GhITh HeBesnko. [1oaToMy BrIcOTa (hiianmes
B OTKPLITOM YaCTH Ka/IU0pa B UMCTOBOM KaaHOpe AOJKHA GHITh parHa
TAKOBOW B 3aKPLITOH YacTH KaJubpa B NMPeqyHcTOBOM Kajubpe, T. e
Ko3dunueHT aisa A, pasen 1,0. T

Buicota duanen Vi V5. Moacleist o rhade 9 aoi. 46
v pore oa o 2" HUS BBICOTHI (hJ1aHIEB
MV, KaeT U3 BhllUleckasannoro. Guanen V, pasen pasmepy
ho, » YMEHbBIIEHHOMY Ha NOJIOBUHY TOJHUUHBL €KY §

" .

. Sn S
Vi = hoy =3 ¥y, = by — 2.
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Bricorsl duranues V, u V, npusenenw B rpage 11 taé.. 46. Beaencr-
BUE TOTO, UTO BEPTHKANbHOE 06XKaThe B OTKPHITHIX YAcTAX KauquGpa
O4eHb HEBEJNKO, BbICOTH (MJI1aHIEB B OTKPHITHIX YACTAX KaauGpa OKa-
3BIBAETCS GOMBIIUMY, YeM B 3aKPHITOH 4acTH NPEAbIAVIIETO GOMBIIONO
kanu6pa, 1. e. V,, Gonbme, vem V,,_, .

[Ipu sToM ciresyer o6paTuTh BHUMaHMe Ha TO, YyTOOBl (JaHubLl B
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nepBOM KaquOpe MMENIH HaanMexauiue pasmepbl. [ljisi ABYyTaBpOBOTro:
npoduast OHK JOMKHBI OBITE MO Kpafnei mepe Ha 10 mum Gosblie, yem
B UHCTOBOM KaJuGpe, H, CAeA0BATEIbHO, TOJNILIHUHA LieliKU B I€PBOM Ka-
nubpe NoJkKHA GBITh HEBeJIHKA, T. €. Paspes MOJuKeH ObITb BO3MOHQ
goJiee TJIyOOKUM.

O6uwasn svicora kaiubpa H. OGmas BeicoTa Kanubpa H pasHa
cymme h, u h, . Kak moxasano B rpade 8 ra6a. 46, oTHOLIeHHE HAH-
Godablell BHICOTH H B UHCTOBOM KasHGpe K BHICOTE B IepPBOM KaJuaubpe
OueHL HEeBeJHKO. DTO COOTHOLIEeHHe faeT O6aaronpusTHHE pesyJbTaTHl,
YTO JIOKA3aHO OMEITOM. BEICOTa HCXOXHOTO MpoUIA NPHHUMAeETcs B
cpentem B 1,6—2 pasa Goabllle BHICOTH TOTOBOTO Mpodus. Moxuo
TaK)Ke HauuHaTh ¥ C Gosiee BBHICOKOTO HCXORHOTO NpOQuJs, HO TOrAa
HYKHO, CMOTpPsI 1O OGCTOSITeNIbCTBAM, HMETh [Ba JHUIIHUX (HaCOHHBIX
npoxofa. COOTBETCTBYIOLIHE HCXOAHBEIE CEUEHHUsT JOMKHBI OBITH IOJY~
yeHbl C OGXKHMMHOTO CTaHa HJIM IPOKATAaHbl Ha YePHOBOH KJIETH.

Toiwuna ¢pranya y ocnosanun (A) u Ha konye (a). Kak nokasa-
3aHO BHIILE, (PJAHILl IO TOMIIHHE OOGXKUMAIOTCS B OTKPBITBIX YaCTAX
Ka/au6pa 3HAUUTEJbHO CHJbHEE, YeM B 3aKPHITHIX. MeTal B 3aKPhIThIX
yacTAX Kanubpa MHOTAA He MPOHHKAeT N0 AHA Kanubpa, T. e. Kaaubp
OCTaeTCs He3aNOJJHEHHBIM, B TO BPEMsi KaK B OTKPHITOH 4acTH Kaaubpa
MOXeT ofpasoBaThcs 3aycerelr, (cM. puc. 147). [TosTomy mia cpaBHu-
TeJIbHO TOHKHX (PJIaHUEB B 3aKPBITHIX 4acTsAX KaauOpa BOoOLIe HE AO-
NMycKaeTcst HUKaKOro 06xKaTus no toauHe. Tak Kak unCTOBOH KaAuOD,
HMeeT cuMMeTpuuHylo ¢opMy, H obpas3oBaHHe (JaHues ¢ 00EHX CTO-
POH JOJIKHO TIPOMCXOAMTh PaBHOMEDHO, METaJll, KOTOPBIA B JaHHOM
KaJubpe NMpOKaThBAJICA B 3aKPHITOH 4acTy, B ClelyloileM KanuGpe
monajgaer B OTKPBITYIO ¥ HaoGopor. Pasmepsl A u @ npu 3ToM ofnpee-.
JSIIOT CJAeAyWIIMM ofpasoM. BenuuuHa Koshduuuedra medopmauuy
mis A, B uMcToBOM KauuGpe mpuxumaertcs 1,15, B uepHoBOM — 1,40.
YMeHbllleHHe ero OT Kaaubpa K Kaau6py cocrasaser 0,03. s Ag,
K03 (HUUMEeRTH Je(opMaluy UMEIOT CIeAyOINyI0 BEJUUHHY: B YHCTO-
soM Kanu6pe 1,02, B uepHoBOM KaauGpe 1,12; cHuXKeHue, TaK ke KaK
ms A, , pasHomeproe o 0,03 ra kaxaelii npoxoxa. Beanuuna koa-
dbumuenTa Ae(OpMaLyK IS Q, B YHCTOBOM Kaaubpe cocrasiser 1,18;
B yepHOBOM — 1,48. ¥YMeHblIeHHe OT KaauOpa K Kajaubpy cocTasiser
0,03. BesinunHa OTHOINEHUS I &, CAEAYIOIAs: B YHCTOBOM KaJHOpe-
0,93 (miu —1,08), B uepHoBoM Kamubpe — 1,03, co cHuKeHHEM B
xaxaoM Kaau6pe Ha 0,03. I3 3TuX COOTHOLIEHUH, YCTAHOBJIEHHBIX Ha
OCHOBAHMH HOJTOJETHErO ONBITA, MOXKHO CAeNaTh CJelyIOUIHe BHIBOADL.

1. O6xkarue SBJISETCS CaMbiM MaJblM B UYHCTOBOM (IIOJIMPOBOU-
HOM) IIPOXOJE, YTO HeO6XOAMMO JJIsi YMEHbIUEHUS] U3HOCA BAJIKOB H
novlyyeHusi IpoHJIs MaKCHMAJIbHO TOUHBIX Pa3MepoB.

2. B Hauase MPOKaTKH 06XKATHsI MAKCUMAJIbHBIE, UTO Lenecoobpas-
HO, IOCKOJIBKY TeMIIepaTypa B 3TOM NEPHOJe MaKCUMaJbHas H TI0 XOAY

MPOKAaTKH CHHXKAaeTcs.
3. O6GxkaTHe (JaHUeB MO TOJLMHE B OTKPHITBIX 4aCTAX Kajubpa.
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3HAYUTENbHO BBIIE, YeM B 34KPHITHIX. ITO B OCOGEHHOCTH OTHOCHTCH
K KOELy npokatku. Kak BuaHo us tabia. 46, a,, MeHbllle, YeM q, ~ H,

C/IEA0BATE/ILHO, B UHCTOBOM KaJubpe 3aKpbiTas YacTh KaauGpa HMeer
HECKOJIBKO 0OJbLIYIO IIMDHHY, YeM 3ajaBaeMblii B Hee (uiaen. [Ipu
3TOM CJIeAYeT 3aMeTHTh, YTO o0xKaTue MO TOJHIMHE B 3aKPBITHIX 4Ya-
CTSIX Kaqubpa JOKHO OBbITh HeGOJIBIINM, TaK KaK NPU MaJjod TOJNIH-
He ()IaHIUEB, HE3HAUUTENbHOe GOKOBOE NepeMelleHHe (YyXO[) BAaJKOB
MOXKET HaCTOJIbKO YBeJIHUUTh 00XaTHe B 3aKpHITOH uacTu Kanubpa,
YTO MOTYT BO3HHKHYTb YNIOMSIHYTBHIE€ BHIILIE HEXKesaTeJbHble IIOCjes-
CTBHS — He3aloJIHEeHUe 3aKPBITOH yacTu Kaaubpa ¥ nepenoJHeHHe OT-
XpHITOH ¢ 06pa3oBaHueM 3ayCeHIa,

3axpyenenus. 1N nomyderus npoduasi NpUBEJeHHbIX BHIIE reo-
METPUYECKHUX OuepTaLuil B Kaaubpe HeOGXOIUMO HMETh Pa3JjHuHble 3a-
Kpyriaenus. JJs 4HCTOBOrO MpO(MUIIs NPUMEHSIOT CJAEAYIOIUe BeJlH-
YUHBI 3aKPYIJICHUN: PajuyC 3aKPYIJIeHNsT MexJy WeHkol u ¢uaHueMm
paBeH TOJILMHE LIeHKH, 8 pajMyC 3aKPYIJIEHUsi BHYTPEHHEro Kpas
¢daanna paser 0,6 oT TOJMMIMHBI [IEHKH.

Jist crenyonux Kaau6poB paguychl 3aKPYIJIeHUs] BHUUCASIOT [IPH
MOMOWIU KOI(MGDUUMUEHTOB Zgp, NPHBEHEHHBIX B cToJa6Le 17 Taba. 46.
TIpu sToM cilexyer OTMETHTb, UTO B OTJIHYME OT H3JIOXKEHHBIX BHIIIE Me-
TOJIOB ONpeJEJeHHs Pa3sMepoOB KaMU6POB KOIPDUIHEHTEl Z 1151 3aKPhl-
ThIX 4acTedl Kaaubpa 6odbile, 4eM AJifi OTKPhITBIX. DTO 03HAYAET, 4TO
pasHUILy B 3aKPYIVIEHUSAX PHHUMAIOT OT OTKDPLITOTO K 3aKPHLITOMY Ka-
Jaubpy 60JbIIe, YEM OT 3aKPBITOrO K OTKPBITOMY. DTO LeJecoo6pasHo
BO usbexanue o6pa3oBaHUA CKJAANOK NPH OGXKATHU IO BHICOTEe B 34-
KDBITBIX 4acTsiX Kajqubpa. Papuyc 3akpyrieHust Ha BHYTpPeHHeH CTO-
poHe (iaHia BIBOE MeHbIe, YeM IPU Nepexofe OT ¢uiaHla K Ieike,
NpHYeM MOXKHO NPUMEHATH eille MEeHbIUHH pajiuyc. BHelrHue sakpyrie-
HUS YepHOBBIX KaJuOPOB CJefyeT BCErAa YBeJAHUMBATh,

[Toctpoenue npogura karubpa. Tlpu nocTpoeHnu npoduist Kaaus-
pa clefyer mocTynaTh, KaK u300paxeHo Ha puc. 164.

1. HaHnocsiT BepTUMKAJbHYIO H TOPH30HTAJbLHYIO ‘OCH Kaaubpa.

2. Ha ropusoHTa/JbHO# OCH OTMEYAioOT MOIOBHHBI NIHPUHBI KaJau6pa
OT BePTUKAaJbHOH OCH. ’

3. BpiuepuuBaioT BHIYCK KaJaubpa, Kak NokasaHo Ha puc. 164, a.
Beinyck ans uucroBoro Kanubpa paseH 1%, miasi uepHoBBHIX — 2,5%.

4. Ha BepTHKaJbHOH OCH OTKJIAAbIBAIOT BEJIHUUHEL A, U h, u npo-
BOJSAT COOTBETCTBYIOLIME TOPU3OHTAJIbLHBIE JIUHHY.

5. Hanocsit TomuuHy weliku Kaaubpa.

6. Bouepuusaiot pasmepnl A, A, a,, a

7. BrluepuuBalOT 3aKpyrJeHUs.

Hauepuennnlit kKanu6p pekOMeHIyeTcsi NepeBecTy Ha KaJbKy U Tiy-
TeM HAJIOKEHUST MOCVIEAYIOLIMX KaauOpPOB IPOBEPUTH ¥ OLEHUTH OTHO-
cuTesbHOe (HOpMOU3MEHEHHe Y 3aMlOJHEeHHe KAaauOpoB. B 3akpeITHIX
YacTaX KaJubpa MOKeT JIETKO BO3HUKHYTh ONACHOCTh TOTO, 4TO Me-
Ta/lJl B HUX HE JOCTHIHET AHa Kajaubpa, B TO BpeMsl KakK 3ayceHel| Bbi-

2 "
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XOZHT 32 NPeJesasl OTKPHITON yacTi Kaaubpa. bovipuinii JaaHen MOX-
HO 3a/aTh B MEHbIIH{ 3aKpHITHI (Quanel kanu6pa (puc. 165). C mo-

- HHMIKEHWEeM TeMIlepaTyphl TPEHHE MEeXKJY MeTajlJIOM H BaJIKOM YBeEJIH-

YyBaeTCsl, U MMO3TOMY OINIaCHOCTb O6p&30BaHHH 3ayceHua BO3paciaer.
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Puc. 164. BoiuepunBanue npoduas xanubpa Aast ABY-

TaBpoOBATO Npoduas
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Mewpwas OMKPsIMaR  MEHOUGR 3QHPLIMAR
vacme Kanuopa yacme Hanubpa

Puc. 165. 3agaua ¢aanueB B OTKPHTYI HJH 3aKPHTYIO 4YacTb
kanubpa

[puuuMasi BO BHUMaHHe, YTO B IIPOKATKy MOTYT NOCTYNAaTh 3aTOTOBKH
C MOHMIKEHHOIl TeMIepaTypo#l, B 3aKPBITHIX 4acTsX Kanubpa peKOMeH-
JyeTcsi MeHblIee ofxarve. B OTAeJbHBIX MPOKATHBIX CTaHAaX MOIYT
BCTPETUTHCSI 06CTOATENBCTBA, KOTOPHIE 3aCTaBJIAT yMEHbIIUTD o6:ka-
THS B 3aKPHITBIX 4acTsX KaJaubpa 1o CpaBHEHHIO C NPHBEJICHHBIM BBILIE
npuMepoM KaauGpoBKH. [l TOro UTOGb OBITL yBEPeHHLIM B TOM, YTO
3a7aBaeMblii B 3aKPHITYIO YacTb KaauGpa (aaHen NpOHHKAeT 10CTa-
TOUHO IJy6OKO, HEKOTOpHle KaJUOPOBIIMKU BBIMYCK AJA 3a14aBAEMBIX

12 X. Xodd ¥ T Janp
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Goapinux (pJlaHUEB KaK B YePHOBHIX, TdK M B YHUCTOBHIX KaJaubpax Ie-
J1aI0T P2BHBIM BHITYCKY MeHbINMX 3aKPHITBIX uYacTeldl Kanuopa (cMm.
puc. 180). INpoduau kaaubpos, Hauvnas ¢ Ne | mo Ne 7, nmpuBelensl
Ha puc. 166.
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Pue. 166. INpoduan xamuGpor ¢
Ne | no 7 nmpm xanubpoBke
AByTaBpoBoit Ganku Ne 12

Huxe TipuBenena kanu6GpoBKa GOJBIIOTO JBYTAaBPOBOTO IPOdUIs
IJIs1 TOTO, YTOGH! 10Ka3aTh, YTO OHA [MOCTPOEHA, HCXOAA U3 TeX Ke yc-
TAHOBOK H C NIPUMEHEHUEM TeX Ke 3aKOHOMEDHOCTeH, KOTOphie IpuMe-
HSIIOT TIPH KaJMGPOBKe MaJsslX Npoduaei. Jlns npuMepa BeOpana Ka-
muGpoBka 6anku Ne 50.

KannGposka aAByTaBpoBoii Ganku Ne 50

Pa3mepnl oTneNBHBIX YacTeil Kaiaubpa nokasausl B Tabi1. 47.

Hlupuna kaaubpa B. Jonyckaemoe ymuperse (rpacda 4 raba. 47)
B NOCJefHeM KasuOpe NPUHUMAETCH PaBHEIM 7 MM; B NOCJELYICIIUX
KaJubpax, CUuTast OT UHCTOBOTO K YEDHOBBLIM, yIIUpeHHe B KaxJIOM Ka-
Jubpe Bospacraer Ha | mm. Ulupuna sagaBaemoro npopuas Ha 8 mm
MeHbllle IMPUHBI IEPBOTro Kanubpa.

Toauuna weiiky s. TIpu onpenesenun Tonues welikn (rpada 6
TabJs. 47) uCXoxsAT U3 BHITSKKH, pasHoit 1,02. B nocaenyomux npo-
XOJaX BHITSKKA paBHOMepHO nosbimaercst Ha 0,04 B Kama0M NMpoOXo-
Je. YBeJMYeHHe BBITSXKKM ABJSETCS MeHbIIUM, yueM mJjst Oanku Ne 12,
JUIST KOTOpoil oHO mpuHUMaJochk pasHeM 0,14. U3 aroro caenyer, uto
neopmauus Ui MagdelX npodusiell nojKHa OLITL 6OJblie, yem IS
KpynHbIX. Huxe 3TOT Bonpoc GyeT paso6paH AOMOIHUTEIBHO.
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Bowcora orkpuirozo (h, ) u saxpewroeo ((h, ) ¢ranyes. Pasmepst
3THX yacrefi Kanubpa ONpenensioTcs Tak XKe, KaK B paso6paHHOM BHI-
we npumepe. Boitsikka s f, B 4HCTOBOM KanH6pe pasia 1,055 u
nosbilaeTcss B KaxaoMm npoxoxe Ha 0,005. BuiTsikka B OTKDLITOM
¢aanue i A, TPUHHMAETCsl B YHCTOBOM KanauOpe, paBHOH eXUHHUE,
KakK B pa3o0paHHOM BhIlIe MpuMepe. B KaxA0M MOCJAEAYIOnIeM KaJaus-
pe oHa ymenburaercs Ha 0,0025.

Bewcora ¢aanyes V, u V, . Boicora daanues V, u V, npusene-
Ha B rpage 11 Tab. 47, Hpn OnpejeNeHun HX chozlm‘ U3 Tex xe
3aKOHOMEDHOCTEH, YTO AJIs pa300paHHOoro BHILE IIpUMepa KaJTHOPOBKH
6anxku Ne 12, npuBenenHoro B Taba. 46. Boicora (hyiaHues B nepBoM Ka-
aubpe Ha 10 mm GoJblle, YeM B YUCTOBOM.

O6was svicora kaaubpa H. Benuuuna H pasHa cymme  h,+ hy,.
Benuuuna xosbpdummenta BuTOKKY (rpada 8 Taba. 47) HSMBHSIQI‘Cﬂ
OYeHb HE3HAUHTEJNbHO, CJErKa MOBLIIIASCH MO Mepe NPUOTKEHHA K
HCXoAHOMY npodumo. Beicota ucxomHoro xeaapara pasxa 1,65 H.

Pasmeper paranyes A u a. Pasmepsl xaaubpa A u a onpenensior-
csl Ha OCHOBAHHM TOTO, 4TO BeJiuuvHa Z paBHa st Ag B UMCTOBOM Ka-
aubpe — 1,11, B mpenuncropom — 1,22. CooTBercTBeHHO, Z Ana A,
B uncTOBOM KanauGpe pasua 1,03, B npenuucrosom 1,08; n1s ao B uu-
cToBoM Ka/u6pe — 1,14, B mpeauucrosom — 1,25; 11 @, B YHCTOBOM
kamu6pe 1,01 u B mpexuucroBom 1,06. B mpouux KaJIHOpax K03thdu-
IIMeHT paBHOMEpHO NOBHIINAeTcss B KaxaoM npoxoje Ha 0,01 mo cpas-
HEHHIO ¢ NPEAbAYIIUM KaJubpoM.

[Tpoduau xanu6por ¢ Ne 1 mo 11 npusenens Ha puc. 167.

OnpenesieHne YHCaa MPOXOXOB NPH NMPOKATKE ABYTABPOBHIX Hpopuiel

Uucsao npoxoxoB, IpHMeHsieMoe TIpH NpOKaTKe JABYTABPOBHIX 6a-
JIOK, He MOXKeT GBITb HeH3MEHHBIM [/1s1 BCeX BCTPEUaloIuXCcs Ha Ipak-
THKE CJyYaeB. OHO 3aBUCHUT OT BEJUUYMHBI HCXOILHOI:I 3aroToOBKH, CKOPO-~
CTH NPOKATKH, TeMNepaTypHl IPOKaTbIBAeMOr0 MeTaJ/a, KOHCTPYKLHN
cTaHa ¥ MOUIHOCTW nBurartens. B cnpaBounuke [IpokaTuuka ! umeror-
csl noApoGHEle AaHHBIE O YUCJAX NMPOXOJOB, MPHMEHsSeMBIX Ha pas-
JIMYHBIX NIPOKATHBIX CTaHaXx.

Huxe npuBojsTCcs CpenHHe JaHHBIE:

Homep 6anku . . . . . 8—10 12—14 1630 32—60
Yucno npoxojioB . b-7 7-9 7—11 9—13

[TpumeHeHue GOJBIIUX OOMAaTHH MO3BOJAET AOCTUIHYThL GOJiee BHI-

o

rogHbIX nokasateneil npu npokatke. [1pu nmpokarke ¢acoHHBIX Npo-
Gbuseit BHIFOAHO pa6oTaTh Ha YMCTOBOM JIMHMM C MMHMMAJbHO BO3-
MOXKHO# BBITSIXKKOI JJIs1 TOrO, YTOOBI MOJNYYUTH KOHEUHBI NpOoHIIb

1 Handbuch des Walzwerkwesens, Band, II, s. 278—79.
19%
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Tabruya 47
KanubpoBka pByTaBpOBOi Gadku N 50 B 11 npoxopoB
Paamepu Kal‘(HGpOB H uUx OTHOCHTEJILHOE YBeJIHYeHHe
Ansi mupuglbexmx{{ﬂ TOJUIHHB Ansi BLICOTH ¢aaHues JANA ToauHuue daaHueB
. , Ans cg(py;neu;ﬁ MeXay
e 3 HWEeHKOX u QpraHueMm
$ g B | ab | s z, H z,, hy, by z, dW;*HN 4,, 4, z, a,, g z,
& g MM MM | MM MM MM iy X MM R,, Rg z
g | = H R
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
0 0| 30| — |30 —1{ 310 — 155 — — — — — — - —
155 - — — — — — - —
1 1| 388 | 8 | 100 3,1 |288,5 1,07 | o 145 1,07 0 95 o 154 — o 101 0 120 —
g 143,5| 1,08 g93,5 g 160 — g 105 — g 130 —
2 11} 404 |16 | 73| 1,38 272 | 1,06 | g132 | 1,10 g 95,5 g 132 1,16 g 88,6 1,14 g 120 1,30
o 140 | 1,0225 | 0 103,5 o 123 1,30 0 78,5 1,33 o 130 1,20
3 | III| 419 |15 | 54,5 1,34 257 | 1,06 | o0 129 | 1,020 | o 101,75 0 102,5 1,29 0 67,1 1,32 o 100 1,20
g 128 | 1,095 | g 100,75 g 107 1,15 g 69,5 1,13 g 100 1,30 °
4 | IV| 433 | 14 | 42| 1,30, 244,5/ 1,05 | g 118,56 | 1,00 | g97.5 g %0 1,14 g 60 1,12 g78 1,30
o 126 1,0175 | o 105 0 83,6 1,28 o 53 1,31 o 83 1,20
5 V| 446 | 13 | 33,2/ 1,26/ 232 | 1,05| o 116 | 1,0150 | o 99,4 0 70,7 1,27 0 46,1 1,30 0 65 1,20
g6 | 1,085 g 99,4 g 74 1,13 g 47,8 L1 g 65 1,30
6 | VI| 458 |12 | 27,2/ 1,22 223 | 1,04 | g 108 | 1,080 g 94,4 g 63,1 1,12 g 42 1,10 g 50 1,30
o115 | 1,0125 | 0 101,4 0 58,8 1,26 o 37 1,29 0 54 1,20
7 | VII| 469 | 11 23 | 1,18 214 | 1,04 | o 107 | 1,010 0955 0 50,5 1,25 0 32,8 1,28 0 42 1,20
g 107 | 1,075 g 95,5 g 53 1,11 g 34 1,09 g 42 1,30
8 [VIII| 479 |10 | 20,2 1,14] 205,8| 1,04 | ¢ 100 1,070 g89,9 g 46 1,10 g 30,3 1,08 g 32 1,30
0 105,8 | 1,0075 | o 95,7 0 42,8 1,24 0 26,8 1,27 035 1,20
9 | IX| 488 | 9 | 18,4] 1,10 198,6/ 1,03 | 0 99,3 | 1,0050 | o 90,1 0 37,4 1,23 0 24,1 1,26 0 27 1,20
g99,3 | 1,065 g 90,0 g39.2 1,09 g 25 1,07 g2 1,30
10 X| 496 | 8 17,3 1,06{ 192,5 1,03 | g 93,7 | 1,06 g 85,05 g 34,6 1,08 g22,7 1,06 g2l 1,30
0 98,8 | 1,0025 |0 90,15 0 32,2 1,22 0 20,0 1,25 0 21,5 1,20
11 XI | 502,5| 6,5 17| 1,02 187,4 1,03 0 93,7 | 1,0 0 85,2 0 31,2 1,11 0 19,9 1,14 018 1,15
g 93,7 ] 1,055 g 85,2 g 31,2 1,03 g 19,9 1,01 g 18 1,25

flpumeyanue. o-- OTKPHTAA YAETh KAMHOPA; g — 3aKPHITAR YACTh KAJHOPA.
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Puc. 167. llpodunu kaauGpos ¢ Ne | no 11 npu xannbpoeke [ByTaBpoBOHl Gamku Ne 50
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TIpH MHHAMAaJbHOM uuc/e (acoHHHIX KamuGpos. OTciofa Caefyer, 4ro
BpeMs [IPOKATKU HA OOGKMMHOH MJIX YePHOBOH JIMHHK JIOJIZKHO COOTBET-
CTBOBATh BPEMEHH IIPOKATKM Ha yucToBoil smHun. Ipu npokaTke nps-
MOYTOJIbHEIX CEYEHHI MOXHO IIPHMEHATh GObluue 06KaTHs, a fepop-
Mallis MeTaJJla PacnpocTpaHdercss pABHOMEDHO MO BCEMY CEUEHHIO, H
MeTaJl1 Jydlle TpopabatbiBaercd. JTO OKasbiBaeT OJaronpHATHOe
BO3CHCTBYE HAa MeXaHWUueCKHue CBOMCTBA MeETaJiia KOHeYHOro IIpo-
duaa.

Boablioe BJAUAHKE Ha ONMPeleNeHHe UHC/a TPOXOJ0B KMEIOT IOJIO0-
JeHHsl, Kacalolliiecss U3HOca BaJKoB. VI3HOC JOCTHIaeT MHHAMAJbHOH
BEJIMYMHEL JJIS KaXAOTO JaHHOrO Npoduis NPH ONPEAeJeHHOM OITH-
MaJbHOM YHCJe NMPOXOfoB. IIpu CIMIKOM MajoM 4HC/ae IPOXOJOB
BO3HWKAIOT Yype3MepHO GoJIbIliHe BHITSKKH 34 Kax[bli TPOXOX, uTO
yBeJMuMBaeT W3HOC BaJKkoB. HaoGopor, npu CIHIIKOM GOJIBLUIOM YHC-
Jié TIPOXOJIOB U3HOC BAJIKOB BO3DACTaeT BC/IEACTBHE CHUXKEHHS TeMIle-
paTypH MeTaJuia.

Usmenenue KoapduuuenTa 06KaTHSI M BLITSKKH MO MPOXOAAM
NpH TPOKaTKe JBYTaBPOBHIX Gajok

M3 cKka3aHHOTO BHIIE CJAENyeT, uto Ko(GdHIMeHTs 00XaTus Me-
HSIOTCS OT TPOXOZa K Npoxony. Huxe noxasaHo, XKaKOBH 32KOHOMED-
HOCTH 3TOTO H3MeHeHHs npu KanuGposke Ganku Ne 12, coryiacho
Ta6Ja. 46.

U3 puc. 168 BHAHO, UTO BesMukHa KO3(DQUIMEHTOB ofxaTus Ajad
melKy K (JIaHIEeB M0 X0y NMPOKATKH yMeHbIaeTCs. Oco6eHHO CHIIBHO
yMeHbLIaercss KooQQUIUHeHT 06XaTH Mt mefiky, Jas ¢aanues 310
CHHKEHHe 3HaAYHTeJbHO MeHbIlle, W, HaKOHell, ele MeHhIe OHO B OT-
KPHITHX 9acTSX Kalu6pa. 3aBHCHMOCTD KO QHIHENTa Z, Hau¥Hasd Co
BTOPOTO TIPOXO/a, SBJISETCS MPAMONMHEHOM; B IIePBOM NIPOXOAE KO-
s¢¢unuent Z mist WeHKH J0KeH GHTb 0COGEHHO GOVILIIAM, TaK Kak
B HeM IPOW3BOJIUTCS KJMHOBHIHBLIA Ha/pe3s IPOKATHIBAEMON 3aroToB-
KH, OJHAKO OGIIAst BEITSDKKA OCTAETCA Mo, MOCKOJBKY (JIaHIb! He
o6xumatorca. Ha puc. 169 nokasano wusMeHeHue Kod(QHIMEHTOB
yacTHOro 06:xaTus Z (JaHUeB TO TOJIIIMHE B 3aBHCHMOCTH OT UHCIA
npoxogoB. KpuBble CHUXKAIOTCA PABHOMEPHO U PSMOJIKHEHHO 110 Me-
pe XOfa NIPOKATKH M TIOHHXKEHHsS] TeMIepaTypbl MeraJuia. TosbKko B
NOCJIEIHEM TIPOXOJIE NMPSMOJIMHEHHbI! XapaKTep KPUBLIX HApYLIAETCH,
¥ 06XKAaTHe Pe3KO CHUXKAeTCs, YTO HeOoGXOAUMO JA/IF yMEHbLICHHS H3-
HOCA B YMCTOBOM KaJuuGpe M TOJYYeHHS NPOQHIsS TOYHHIX pasMEpOB.
Kos(duunentsl 06KaTHs [0 TOJNIIKHE B OTKPBITBIX HACTAX Ka;ubpa
3HAYMTEJBHO BHIIIE, YeM B 3aKphIThiX. Dospiee oGxaTne TO TOJLIH-
He B OTKPHITHIX YacTAX KaJuGpa BO3HHKACT BC/EACTBHE naedhopManuu
MeTaJs1a MexAy TOBEPXHOCTAMH JIByX BaJIKOB.

TLisi COMOCTABJNCHHAS BEJIAUMHE! KO3(PHUIHEHTOB 00KATHS IIeAKH
¥ ¢aaHues Ha puC. 170 MOKa3aHbl OTHOLIEHUS MEXJY COOTBETCTBYIO-
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LUIME BeJHUMHAME B TPaduuecKoM Bue. BesnuuHbl BCex Koahhuu-
EHTOB 11O XOLY NMPOKATKH CHHKAIOTCSl DPABHOMEPHO 1O IOC/ENHEro
IIPOXOJia IO YNOMSIHYTOH BBIllle TPHIHKHE. Jaa sHauyeHud, 6OJbINNX
euHMIBl, o6XkaTHe IeHKH GOJbIIe, YeM o6KaTHe B CpaBHHBaeMON
wactu xaauGpa. JIasi 3HaueHHH, MEHbLIMX eNHHHIBL, HMEETC:A otpar-
Hasi KapTuna. Ms sroro cieayer, uto B NEPBHIX MPOXOAaxX (cudrtasi OT
Havyasa MPOKATKH) AedopManys mefiku GoJblle, yeM Aedopmanus
¢JraHueB, a B MOCJEHHX MPOXOAAX Ha060poT — Goablle AedopManus
(aannes. Takoe NOJOKEHHE ofbsiCHAETCS TeM, YUTO eCJIM IIPH NMPOKaT-
Ke IBYTaBpOBHIX Oasok (B ocobeH- :

HOCTHM 6aJsoK C TOHKOi IIeHKOH H 16

BHICOKHMH (hJIaHIaMH) B MOCJEIHMX (/)] s
. Z ]

Mpoxojax Ieiika 6yaeT noaBeprarhb- 1,5

¢si GosblIeMy OOXKaTHIO IO CpaBHe-
HHIO ¢ (DJAaHIAMM, TO OHA OKaXeTCHd
B HAIPaBJEHHOM C3XKAaTOM COCTOSIHHH,
TaK KaK OHa He MOXeT TAHYTb 34
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co6oli GéablIne MO ceyeHHIo (uan- Ag L
ubl. B pesyJbTaTe Ha Liefike MOryT 1,2 1=
BO3HHMKHYTb BOJIHBL. IlosTOoMy peKo- ] 4,—"' ag
MeHayeTcs TIpH KaauGpoBKe 06aJioK Ll —

¢ TOHKOII MieHKO# K BEICOKHMHU (J1aH- 7

naMH B JBYX NOCJENHHX KaJubpax, 1.0

B OCOBEHHOCTH B IOCJeIHeM KaJaub- g T 0 15 20 25 30
pe, He uMeTh o6xatus medku, OX- onuuna @RINUES  uu
HAKO BCJIEJICTBHE TOTO, YTO B IIPEIBl-  pyc, 172. Kosdduuuents Z Ais
AyuieM Inpoxone 3a cyeT NpPyKHUHE- ToNMUHE (JaadueB NpH Kajano-
s KJIEeTH TOJIIMHA LUefKH [oJyya- ~ POBKS ABYTaBpoBoi Ganki Ne 12

Jgach GoJbllelt, yeM PacCYKUTaHO MO

KaanGpOBKe, B NMOCAEAHEM TPOXOJe BCE MKe BOSHUKAET BHITAXKKA, CO-
oTBercTByIOMas BhITsKKe (uanues. IIpu 3TOM HANpFKEHMA B ME-
TajJle WEHKH YMEHbMAOTCs JUG0 COBEPIIEHHO HCUE3aioT, AJIA Hero
B TepBbIX [POXOJax INefKa NOMKHA INPOKATHIBATLCA C GOJBIIAMH
o6KaTHAMH, HEXeaun (uaHubl. B mepBblx MpoxoJax TakXe obJier-
yaloTCs TeMIlepaTypHble HaMpsiXKeHHs BCJEACTBHE Gojiee  BBICOKHX
TeMIepaTyp ¥ HaJHuus OGOJBbWHMX K PABHOMEPHO paCTpPeACIEHHDLIX
Macc B CEYeHHH NpoQus.

Ha puc. 171 mpuBeeHb! KPUBBIE ko3 duiurenta o6xaTus B pas-
JAMYHBIX yacTSX NPoQuAs B 3aBUCHMOCTH OT YHCJa TMPOXONOB. Ilpu
npokaTke ABYTaBPOBBIX Ganok HauGojee BaXKHbIMHU ABIAIOTCA o6xa-
THe INeHKH 7O TOJIIMHE M YMEHbLIEHHE TOJIIHHBI (JIanies. s
puc. 171 BHIHO, 4TO TO Mepe XOAA MPOKATKHU BeJUYHHa BCeX KO3 dH-
Li#eHTOB Z TOCTETIEHHO CHHXKAETCH. DTO 3aKOHOMEPHOe H3MEHEHHE KO-
> HIHeHTOB BleueT 3a cO6OH n3MeHenne pasMepoB BCeX yacTelt Ka-
aubpa (puc. 172).

Jl17 KPMBBIX, H300paxKeHHbIX Ha PHC. 160—171, MoxHO cocra-
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BHTb TIPOCTble YPaBHEHUSI ¥ TaKHM OOPa30M IPEACTABUTb HIMEHEHMe
KO3((PULHEHTOB Z C XOAOM TIPOKATKH B aHAJIHTHUECKOH dopme. B dop-
MyJax x 0603HauaeT YMCsO NIPOXOJOB, MPUUEM CYET NPOXOJOB COOT-
BETCTBEHHO KaJIUOPOBKe HAUMHAETCS OT YHCTOBOrO Kajaubpa.

Hast kKanuGpoBKM  BYTaBpOBOi Gasnku Ne 12 ypasHeHHst HMeIOT

CleiyIolnH BHJI:
s, =103 4 (x—1)0,14;
7 = 1,16 ++ (x—1)0,01;

=

h‘,x = 1,00 4 (x — 1) 0,03;
on = 1,40 + (x —2) 0,93;
Ay, =112 + (x—2) 0.03;
a, = 1,48 1 (x—2)0,03;

a, = 1,03 + (x — 2)0,03.

s Kafnﬁpo'sxn ABYTaBpOBOH Gatku Ne 50 ypaBHenus wumeror
CJICAYIOIIKH BHL:

Sy = 1,02 4 (x — 1)0,04;
hg. = 1,055+ (x — 1) 0,005;
h, = 1,00+ (x—1)0,0025;
A, =122+ (x—2)0,01;
Ay = 1,08 4 (x—2)0,01;

a, =125+ (x—2)0,01;
a, == 1,06 4 (x—2)0,01.

IlpuBenenHble BRIpaXKeHUs MOKA3HBAIOT, YTO A/ NPOBEACHHUS Ka-
JMGPOBKH JBYTaBPOBOH GaJKi HEOGXOMUMO COGMIONEHNE CTPOTHX npa-
BiJI. ONHAKO NMPAKTHKOH JOKA3aHO, YTO NpPaBHJBHBIN NpohuIL MOXKET
GhiTh TaKKe NMPOKaTaH MO KaJIHGPOBKE, NOCTPOCHHON 63 CoBMIoneH S
TNPMBEJACHHBIX BbILIE NMPABUJ, TAK KaK NPH HEKOTOPHIX OGCTOATENbCT-
BaX OTCTYIVIEHHS OT NPaBHJ CTAHOBUTCH HEH36EKHLIMH.

He cnenyer otcrynars ot ykasaHHbIX npaBui 6e3s HeoGXOAHMOCTH.

W3 npupefenHbix BhIINe ypaBHeHWH AJ1% KATHOPOBKH ABYTaBPO-
BBIX 6aJ3,0K Ne 12 u 50 caenmyer, uro Manbie npodutm NoBepraoTcs
Gosbieit nedopmaryy, yeMm KpynHbie NPOGHIN: WHAUe NpH NpoKaTKe
MaJbix npocduell 6yaer MMeTb MeCTO CJHIIKOM GbICTPOE OXMax IeH e
MOBLILENHEIE feOPMAlVH KPYNHBIX NpoduIell B HeKOTOpHX c.nyqa:
AX MOTYT BBI3BaTh NEPErpysKy ABUIaTeJA.

Bennunna koo QHIUMEHTOB 06:KaTHs H3MEHSETCH, KOHeYHO, B 3a-
BHCHMOCTH OT YHCJIa IIPOXONOB M OT CEYeHHs NPOKATHIBAEMOro MpOdH-
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Js. Orciofa BO3HHMKaeT HeoGXONMMOCTh AJSl KaxKJAOro NMpodu/as Ipu-
MeHSITb Ko3(hduilnenThl Haadexanulei Besnuunbl. OTIpaBHbIE BesM4H-
Hbl TIpHBeJeHbl B Ta6Ja. 48 u 49, u3 KOTOPHIX BHAHO, U4TO MJIS MasdbiX
npoduel NPUMeHSIoTCH GOJbIIHE KO3 (HIHEHTHI, obxarus, yeM JJsa
6oJbpIuX. VICKTIOUeHHe COCTABJAAIOT Ko3PuUMeHTH 06XKaTHs A4
KOHIIa (pJIaHIla B 3aKPBHITOH yacTh Kaaubpa (a, ), Koropas Ans Ma-
JBIX IpoduJIel TPUHUMAETCA MEHbIIEe! 10 CPABHEHUIO ¢ KPYITHBIMH BO
usbexanye o6pa3oBaHusi 3ayceHua.

Tabruya 48
Kos{duupenT o6xaTHs B YHCTOBOM KanuGpe NPH NpokaTke KBYTABPOBBIX GaNok

(OoCHOBHBIE BEJIHUMHBI)

Toawn- 0 3ax eHue
T Tonunna pranuen | RVELENE MORKY
npopuas
s hg h, 4, Ag a, 2y R, Rg
1 2 4 5 6 7 8 9 10
60 1,02 | 1,05 1,0 { 1,10 1,03} 1,13 [ 1,02 1,10 1,20
50 1,02 1,06 | 1,0 |1,10}1,03}1,14|1,00| 1,15 1,25
40 1,02 | 109! 1,0 {1,10]1,03{1,14|1,00 | 1,20 1,25
30 1,03} 1,10 | 1,0 | 1,11 {1,03|1,15]|1,00| 1,20 1,30
24 1,031 1,11 1,0 | 1,12] 1,04 | 1,15 | 1,00 | 1,25 1,35
20 1,03 1,14 1,0 | 1,13 1,04 1,16 { 0,9 1,25 1,40
12 1,03 1,16 | 1,0 | 1,15 ] 1,04 | 1,18 ]0,93 | 1,30 1,45
10 1,051 1,20 1,0 | 1,18 | 1,06 | 1,20 | 0,91 1,35 1,50
8 1,10y 1,30 1,0 | 1,22 1,08 | 1,25 0,90 1,40 1,55

B Ta6a. 49 B cKO6Kax MocTaBJAeHH YHCJA, NOKa3bIBalollde paBHO-
MepHOe BO3pacTaHue Ko3(hQunueHToBp 06XKaTHsS OT NPOXOAd K IIPOXO-
ay. B ta6a. 50 u 51 maHEl BeJIMYMHBL BHITAXKEK ¥ OTHOCHTEJBHOTO 06-
aTHe /s KaJHGPOBOK, PEACTABCHHBIX B Tabs. 46 u 47.

B Ta6a. 52 u 53 mpencTaBJeHsl pa3Mephl Kaau6pos Npu NpoKaTke
nByTaspoBoit Ganku Ne 50.

IIpn BBHIYMCJIEHHH STHX NAHHBIX YK/IOHAMU M 3aKPYTJCHHAMH Ipe-
neGpersu. denenue npoduas mnpuasto no bposo u Kupx6epry (cm.
puc. 174, a).

V3MeHeHHe OTHOCHTENbHOrO 06XKAaTUs MO CEeYEHHIo TPOPHIT B XO-
Jie IPOKATKH rpauuecKu NMPeACTaBICHO Ha PHC. 173. B nepsuiX mpo-
XO[axX MO ONMHUCAHHBIM BHIE MPHYMHAM OGxKaTue Iuefikh GoJplie, YeM
o6xaTre (aaHues. B nocaefHHX Tpoxoxax obxarue dJaHles 60J1b-
ure, yeM o6xarue wwefikn. Y3 pucyHka BHIHO TaKKe, 4TO obxKaTve B
OTKPHITHIX YaCTSAX Kalubpa HeM3SMEHHO GOJbIIe, 4eM B 3aKPBITHIX. ITo-
3TOMY 11e/1ec006PasHO MpU pacueTe BHITAXKEK yacre#l npoduis, KOoTo-
pble TOJKHBI 06pabaTeBaTbCA B 3AKPHITHIX 9acTAX oxam&6pa, npH-
IepXKHBATbCS  YBEJHUGHHOrO KOO(OHIHenTa yCTOMIHBOCTH,  HTO,
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Kosdpuumentst xas xaan6poskn xeyTaBpoBOH Gauiku (ocHoBHbie BeanunHLI)

NPOKATKA M KAJNIMBPOBKA ®ACOHHHIX MPOGUJIEM
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Tabruya 50

BeJHuMHA BLITSKKM NPH KanauGpoBke ABYTaBpoBofi Gaiku Ne 12
B 7 npoxoxos (cp. TaGa, 46) npu jgenenun npoduas no Bposo

% § Jast naowanu mekxu Has 3?‘3‘:&5: ABYX Ilas obmeti naowans
» =~
[+ 5
[=3 < - KA - o - - -
= 2 &-’;‘;b Ogne Bbx;;xm- u‘;’;‘:ﬁ oﬁxﬁli'rue su’gx{- u’l’:;:b 0_5:1‘: Bbl;l‘(;!}l(-
4 = MM2 %o MMm2 MMmE lo
1 2 3 4 5 | s 7 | 8 9 | 10 | 11
0 0 — — — — — — (10800 — —
1 I 2815 | — — 02150 — — | 7305 32,5 | 1,48
g2340
2 11 1750 | 87,9 | 1,61 | g1610 | g25,1 |g1,34 | 5030 | 31 1,45
01670 | 028,5 |ol,40
3 I11 | 1162 | 33,1 | 1,50 | 01120 | 030,5 |ol,44 | 3522 | 29,8 | 1,425
gl1240 | g26 g!,35
4 v 845 | 27,5 1,38 | 840 | g25,5 [gl,34| 2530 | 28 1,39
0845 | 032 ol,47
5 v 668 | 21,3 | 1,27 0575 | 031,5 |o1,46 | 1892 | 25,2 | 1,34
g649 | g23 g1,305
6 VI 590 | 11,5 1,13 | g456 | g20,6 |g1,26( 1501 20,5 | 1,26
0455 | 029,5 |ol,42
7 VII 5751 2,51 1,02 0394 | o0l4,0 |o1,16 1363 | 9 1,1
g394 | g13,9 |gl1,159

fipumedaHHe., o— OTKPHITas YacTh Kaaubpa. § — 32KPHTAA 4aCTh KaHOPA.

npapja, yBeJHUXBAET ONACHOCTb 3aK/JIMHUBAHKS, BIpOUEM, 3TH HaCTH
CEUeHHs] BLITATHBAIOTCA C INPOUUMH YacTAMM NpOQu/sA, ¥ CBA3anHAd
¢ THM yTHiKKa NMPOTHBOAEHCTBYeT BO3MOMKHOCTH 3aK/JIMHMBAHHMS Me-

Tajyia B Kanubpe.
Onpefesienre BBHITSKKA OTAETBHBIX dacTelt NPOGUAs 3aTPYAHEHO,

. TaK Kak HesiCeH BONpPOC O pasrpaHH4YCHHH YIOMAHYTBHIX y4aCTKOB IPO-

¢&uas. Bposo u KupxGepr CYHTAIOT MIMPHHY LIEHKH paBHO TIOJIHOH
urnpune npoduas (puc. 174, a). Tadenb, HANPOTHB, CUNTALT LIHPHHY
IelK# PABHOM PaccTOSHMIO MeXAy duanuamu (puc. 174, 6) n yKashl-
BaeT, uTo pacnpenencnue bposo HenmpasuabHo [60], Tak KaK y4acTKH
mpodwaie, 3alITPUXOBaHHbE Ha puc. 175, moayyas Takoe xe ofxarue
10 BHICOTe, KaK M ILIefiKa, B TO e BpeMs mo ne(opMaunud TeCHO CBA-
3aHH ¢ npuieraomumy daanuami. OnHaxko nporus MHeHns Tadens
MOKHO BO3Pa3HTh, YTO OH HE YUHTHIBAET BJIMAHHUS LIEHKN HA Pacnofo-
JKeHHble PSIOM YYaCTKH NpOpHJs.

Ta6.1. 54.1aet npeacrasjeHye O TOM, KaK OTHOCHTCH o6xaTne oOT-
IeJbHBIX YacTell npoduas K 06leMy 06KATHIO BCEro MPOQHIIA.

O6Ga MeToma [AIOT, €CTECTBEHHO, pasjiMuHble JaHHble AJA BHITH-
JKEK MM OTHOCUTENbHOrO 0GMAaTHs PasHBIX yYacTKOB MpOduJs (CM.
ta6n. 50 u 55). Harasano 310 BuAHO U3 pHc. 173 1 176. Ha oxnom



KAJIMBPOBKA BAJIKOB [OJisl TTPOKATKM [BYTABPOBHLIX BAJIOK 191
190 NMPOKATKA W KAJIMBPOBKA ®ACOHHBIX NPOGUJIEM

Npoxojiax mpu jejeHuu npodunast no Bposo HecopasmepHO CHUXKAET-
cq BesMuMHa 06XaTus B OTKPBITHIX 4acTax KajauGpa. OObacuenue
3ToMy OymerT maHo BmocjencTBuu. Ilpumem mo puc. 177, yTto BeIcOTa

Tabauya 51

Beawinna BoiTamkn npu KaauGpoBke ABYTaBPOBOH Gaskm Ne 50 B 11 npOXoJ0B
{cp. 1aén. 47) npu mesewun npoduas no Bposo

Jasa naowaay melku L nnowagu nByx daaunes Jns ofwelt naowanyu

e o] 2| = o : s e | g

SOl ey (& E| 8g | % € ey |E_| £

2| =z ci |8=f & £ 3 ® 2 S g% (82 &

1 2 3 4| 5 6 7 8 o lio| n

o e | — || _ _ - — 18000| — | —

1 I |38000| — — 024200 — — 873501 25| 1,34
24350

2 | 11 [29500| 24 | 1,315 21000 | g13 gl,15 | 71300| 18 | 1,22
020800 | o015 ol,17

3 | III [22800(22,5 1,29 | 017200 | o018 01,22 | 57750| 19 | 1,94

gl7750 | g15,2 gl,18

4 IV |18200| 20 | 1,25 g14600 | g15,2 gl1,18 | 47180(18,5/ 1,23
014380 | 19,2 ol,24

5 |V |1480018,8 1,23 | 011600 | 020,5 | ol,2% |38480| 181,92
g12080 | g15,5 | gl.19 -

6 VI 112450(15,9/ 1,19 | 29900 gls gl,17 | 32050] 15 | 1,19
09700 0l9,9 01,25

7 | VII {10800 (13,0| 1,155 ©7990 019,6 ol,24 2709516 | [,19

g8305 gl15 gl,17

8 IVIII | 9700(10,2| 1,115 g6760 glb gl,17 | 23150114,5| 1,17
06690 019,6 ol ,24

9 IX 19000| 7,3 1,08 | 05540 ol7 01,22 | 20340(12,7| 1,142
5800 gl3 gl,15

101 X | 8600 4,4/ 1,045 g4890 gl12 gl,14 | 184107 9,5/ 1,105

04720 018,6 0l,22

I} X1 | 8543) 0,5 1,02 | 04360 010,5 ol,12 [ 17263] 6 | 1,065
g4360 g7,5 gi,08

NMpumewarnne, o— oTKPHTAA YacTh Kanubpa; g — 3aKpLITan YacTh Kasu6pa,

M3 HHX JeJIeHue NpOQHIs Ha JacTH NpousBeleHo no Bposo, Ha Apy-
rom — o Tadeuro.

BepueMcs eute pas k puc. 173. KpuBble H3MeHSOTCS BNOJHe pas-
HOMEpPHO, KaK H CJEyeT OXKHAaTh NMPU MPABUJILHO MOCTPOEHHOH Ka-
JTUOPOBKE: TaJieHne BENWUMH KO3()QHIMEHTOB 06KATHS HabsonaeT-
€ B NOC/TeNHEM, CEAbMOM NPOXOAE, KOTODHIl ABJsSETCA IOMMPOBOU-
HBIM, W OT/HYACTCA MasiblM¥ OCKaTuAMH. Besnuumna obiuero kosd-
(uuuenta o6xkaTHs, pasymeeTcsi, sIBASETCH NPOMEXKYTOUHOHR MEW 1Y
BEJIHYHHAMH OGXKaTHil JJIs OTHEJNbHEIX YYaCTKOB npoduns. B nepsuix

;Z k /u(e&fra]' T
Qbwee a8 Omrwpoimon
34 ‘;go‘yram\ue " yacme /ra/\w(fpa
pol s SN B B Y
L | "(
$ 28 \ \l {
I PPty i \
3 N & |
3 % N Y ~\
S 2 Janporman —\
2 vacme xanudpa |\ |\, \
¥V 2” \ \\
) 3\
§ AR
16 LAY
3 \VIRY'
S 74 \ ‘\
12
i0
8 \\
§ \
4
2

¢ 2 3 4 5 6 7
Yueno npoxofnh
‘Puc. 173. BeanunHa yMeHblieHHs CeYeHHS
B % npu xaauGposke NBYTABPOBOH GajKH
Ne 12 (ra6n. 46, penenwe npoduis no
Bposo)

OTKpHTOro (GJaHLa Ay U TOMMIMHA (JaHUeB ocTaroTcs 0e3 H3MeHe-
HHS, B TO BPeMsl KaK lefKa CTAHOBHTCS TOHbIe, a BBRICTYI (JIaHLE

i

Puc. 174. HOenenne npoduns: Puc. 175. 3a-
a —no Bposo; 6 — no Tadhenio IWTPHXOBAHHbIE
Y4acTKK CEYeHHA

BBIIIIE, YTO JaeT N0 BpoBO OTpuuaTeNbHYIO BEeJMYHHY AJS BBITSKKH,
a no Tageno BeluuuHy, paBHyro eauHulle. [IpaBusbHO FOBOpI/;'I-‘
Kpawmep: «mpy fAefieHnu npoduns no Bposo B a10oM Caydyae Boésnngue
IOT HEeNpaBHJbHbe BEJHYHHBI, AJS KOTOPHIX OTHOCHTeNbHOe 00Ka

IJIST UiefKW Y TOJOIBH Gyaer pasfguuyHbIM». DTO-BCTpeYaeTcsi B OCO-
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G6eHHocTH AJs (DJaHLEB, POKATHIBAEMBIX B OTKDBITBIX YacTsix KaJju6-
pa B NepBOM IPOXOJe, CYHTasi OT HcxoaHoro npoduas. Takum obpa-
30M, 110 BpoBo nosyvaoTcs MajieHbKHE 3HAUEHHUs Asif 00XkKaTuga B OT-
KPHITHIX YacTsix Kasaubpa, OCOGEHHO B MePBBIX Ka/nubpax.
PaccmorpuM Temepb puc. 176, Ha KoTopoM Tpacguuecksn uzobpa-
eHbl 06xaTus yactei npoduis B 3aBUCUMOCTH OT UHCJIA NPOXOAOB
(cootBercTBeHno TaGa. 55) mpu menenuu npoduas no Tadeso.
Kpusble u B 3TOM cjlydyae M3MeHsiloTCsi paBHoMepHo. Onmako 06-
XKaTue LIefiKH BO BCeX NMPOXOAax NOJYyYaeTcs MeHbIIuM, Yem obuiee
o6xatne U o6KaTue (JIAHIEB, a B TIEPBOM H BTOPOM NpOXOnax 06-
JaTue INeflKH HMMeeT Nayke oTpuuarenpHoe 3HaueHue. ITo Kpamepy
3TO MOXeT BbIThb OGDBSCHEHO CaemyiorinM obpasoM: npu Aedopma-
MK B KaJubpe, Kak NPeACTaBJEHO Ha puc. 178 (nenenue mpoduas
na yactu no Tadeno), wefika ABCD He TOJAbKO 3amojHser Maolaip
ABCD, 1o u mnpexne Bcero 06ecrednB4eT BO3MOXKHOCTb YUIHPEHHS
HIefiKH, 3aNOJHsS KaK TJIoann, o603HaueHHble KOCOH LITPHXOBKOH,
TaK ¥ IJIOMALH, OTMEYeHHbIe TOPH3OHTANbHON MTPHXOBKOH. [TosTOoMy
npu Aenenuu mo Tadeio mosyyaercs MaseHbkoe OGxKaTHe IIEHKH.
B meffcTBUTEJBHOCTH, OAHAKO, YUYACTKH, OTMEUEHHbie KOCOH IITPHXOB-
KOfi, TIOTIOJIHAIOTCS MEeTAJJIOM He TOJbKO 3a cyeT IIeHKH, HO ¥ 3a cueT
(b1aHueB, KaK MOKa3aHO cTpenKaMu Ha puc. 178. Ilpu AesneHun mpo-
uns no Tademo pas caydas, paso6paHHOrO BhIIIe (xanu6poBKa
AByTaBpoBOH Gasku Ne 12), mosmydaercs, uTO 0GKarusi B OTKPBITHIX
yacTsx Kanu6pa Gosbuie, uem B 3aKpbiThix. M3 puc. 173 u 176 Bua-
HO, uTO TIPH Aenennu npoduas no Tademo ana o6xaTHs MeAKH TI0-
JIy9aloTCsi CIMIIKOM Manble BesmumHbl. Mexops us  atoro, Kpamep
npejsaraer Jisi BBIUMCJICHHS BHITAKKM (UIAHLEB TPHMEHATH Ac/e-
nue npoduas no Tadento, a 415 onpejeseHyst BbITIHKY HIefiKy — 110
Bposo (puc. 179, Tabn. 56). OxHako B 3TOM Cjy4yae NMJOMAAH, o6o-
3HavYeHHble Ha pHC. 175 WITPUXOBKOH, OYAYT yUHTBHIBATBCA JBAXKADL
OJMH pa3 Npu pacueTe BLITAXKKY IICHKH, APYrod pas Mpu pacuere
BHITSKKH (QJianies. [TosTomy Ha puc. 179 B epBEX NIPOXO/1aX YaCTHbIE
06KaTHs PA3MUUHbIX YacTed npoduas nosydaorcest Gosiblle, Yem 06-
Iee CymMMapHoe 06xKaTHe, YTO, KOHeYHO, HEBO3MOMKHO.

M3 CKa3aHHOTO BHIIE CJIEAYeT, yTO pasieseHde dacTeit Npoduis
¥ OTpejie/IeHHe MX BHITSDKEK M 06KaThil He MOXeT OHTbH COBEpIIeH-
HO GeCCTopHO H TBEpAO YCTaHOBJEHO. Bce ke mpu pacyere oGxaTuit
OTHEJBHBIX gacTell mpodusiell IPHHATO AeNeHHe MPodu/Is Ha 4acTH
no Bposo.

YrJe HakJIoHa (JIaHIeB AJIs OTKPHITHIX M 3aKPHIThIX YacTed Ka-
aubpa npyu KaanGposke ABYTaBpoBOi 6anku Ne 12 TipnBEACHH B
raba. 57. U3 rpacduka Ha puc. 180 BuAHO, BO-TIEPBLIX, YTO YroJa Ha-
KJIOHA YMEHbIIAeTCs IO Mepe XOAA MPOKAaTKH, a BO-BTOPHIX, HTO AJ4
OTKPHITOH YacTH KanuOpa OH MeHble, uyeM JJIs 3aKkphiTOil. IJTO JE-
NaeTcs U1 OGJIErdeHHst 3allOJIHEHHA 3aKPHITBIX uacTedl Kajumubpa Me-
TAJIOM U TPeLyTpEKACHAS 3aKIMHUBAHAA MeTania B Kanubpe.

14 X Xodbhd u T. Hanb
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Tabauya 56
BeuMunHa BLITSXEK NMPH KAAMOPOBKe JBYTaBpoBod Ganku Ne 12
coraacHo Taén 46.
Jeneunne npoduna no Kpamepy
Me#kn daanrup O6ugee
§ 3aKphITHI} KaIHOD OTKpbITHIH KaJu6p
5 | o6xa- BBITSAXKA - 06%a- | BbITSAXKKA
g | tue ofxaTHe | BuITSKKa | ofxaTHe | BhITAMka | THE
o Ho A %% A “fo o A
2
1 — —_ — — — — 32,5 1,48
2 | 37,9 1,61 35,5 1,55 39,4 1,65 31,0 1,45
3 | 33,1 1,50 31,3 1,455 36,3 1,57 29,8 1,425
4 | 27,5 1,38 28,3 1,395 34,9 1,535 28,0 1,39
5| 21,3 1,27 25,0 1,333 33,1 1,495 25,2 1,34
6 11,5 1,13 21,5 1,273 30,4 1,436 20,5 1,26
7 2,0 1,02 13,15 1,15 14,6 1,171 9,0 1,10
Tabauya 57
Beanuuna yraa sakiaona ¢aaHueB o NpH KaauGpoOBKe JBYTABPOBOH Gajku
Ne 12 coraacHo Tada. 46
«_1 B 3akpsiTofi yacTH Kaaufipa B orkpuiToff wacTu Kamubpa
]
g c o
: Ag—ag Vg 1gag rpa§~— Ao—ao v, g a, rpag.—
= MHH MHH.
I 18 37,8 0,475 26—25 17 37,80 0,450 24—15
11 12,45 34,75 0,358 19—40 12,6 41,55 0,303 16—50
ITI 9,45 | 36,301 0,261 14—40 8,8 36,30 0,241 13—30
\% 6,70 | 31,30 0,214 12—-05 | 7,0 36,701 0,190 10—45
v 5,45 | 31,40] 0,174 9—55 5,0 31,401 0,159 9—05
VI 4,00 | 26,90 0,148 8-—25 4,2 31,60; 0,133 7—35
VI 3,60 27,00; 0,138 7—35 3,6 27,00f 0,133 7—35

3. KAJINBPOBKA WIBEJIJIEPA

[Tocse usmosxkenuss o6UMX coobpaxKeHHH 0 KaJanbpoBke (haCOHHBIX
npogusiell paséepeM OCHOBHbIE TpaBu/ja s KaJuOpOBKH LIBEJJIEDA,
npuueM B KaueCTBe NpuMepa BuOpan mBesaep Ne 20.

Kanu6poska mpBeanepa Ne 20 B 7 npoxesos

Kanu6poBKy NpOeKTHPYIOT Moao6HO KanuGpoBKe ABYTABPOBOM
6aJKu, HayWHas C YHCTOBOTO NPOQUJIS M KOHYasi HCXONHOH 3aroToB-
Koit. Jlos Toro 4yroBel obecreunTh MoJyuyeHne GoJbliero KOJUYecTBa

o NpH KaouGpoBKe NBYTABPOBOH GaJsikH
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Puc. 180. Bemuuuna Brnycka ¢JaaHues

Ne 12 no pmanueim Taba. 46  {cM.
Tabn. 57)
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NPOKATAHHOrO MeTalja MeX/y TepeToukaMu BaJjKOB, YWHCTOBOMY Ka-.
Ju6Gpy NpUAAIOT CJAeAYIOIIMEe DasMepH:

B =1,013 B, sa BblyeTOM JAOMYCKa;

H=1013H,;
§ =8, — 6%;
A=A, —3%;

a=a, — 3%.

Koneunni#t mpoduab npeacrasied na puc. 181, a Ha puc. 182 —
qucTOBON Kasu6p. TlocaenHult NPOXOM, TaK e Kak NPU NPOKATKE

| ro
N [}
SN @
)
b } I 5- -
Ag ! |
]
S S
aali—
Puc. 183. PeGpoBo# Puc. 184. Pe6- Puc. 185. OG6Go3naueHue pasme-
Kaau6p Ans poBoit  KaauGp poB Kaju6pa JJsA  LIBeJJepa:
miBeJiiepa; Cra- Amg  HIBEJNepa; H — nonnas Beicora npodmasi; Vo —

suicora Quanua; ¥V, — Beicora ¢aan-
na; B — winpHHA Kaaubpa no UeHTPY

wedky; kg — BoicoTa xanubpa; ho—
Bhicota Kanubpa

PHIE METOL HOBHIH METO[

JABYTaBpOBO# GasKH, SIBJISETCS NOJMPOBOYHEIM. Kak MpaBuJo, IBeJ-
Jiep MPOKaThiBAalOT ¢ (pJIaHIAMH, HAaNpaBJ/JeHHBIMH BHH3, YTO JEJIAETCSH
IJs1 OBJerueHrs: CTOKA OXJIaXIaioliell BOAb W YAaJeHHs OKAJIHHEL
YUncToBOj KaJauGp BHINOJIHIIOT BO BCEX CJIY4asiX OTKPHITHIM, TaKHM 00-
pasoM, (bJaHIBl Pa3MeMaloTCs B OTKPHTHIX YacTAX Kanubpa, uTo Io-
3BOJISIET YBEPEHHO MOMYYUTh MPOGU/Ib C BOZMOXKHO OCTPHIMH YIrJIaMH
1 He uMerolluil 3aycenues. st No/yyeHHss TOYHOH BHICOTHI MPOGUS
(hJIaHIBl TIPeBAPUTENBHO NOJYYalOT BepPTHKa/JIbHOe 06xaTue (ocai-
Ky), KOTopasi MPOM3BOJUTCA B Kajaubpax mopoOHO NpencTaBJeHHbIM
na puc. 183 u 184. Cpasy nocae storo npoxoaa anus o6pabarsiBa-
10TCA GOJbIIEH YaCcTbIO B OTKPBITOM Kajubpe. OfHAKO 1ocjie 3TOro He
JLOMIZKHO GHITL GOJIblIe YeThipex Nocae[OBATeNBHEIX TTPoxoaoB. [losto-
My HACTOSITEIbHO DEKOMEHJAYeTCs I0C/Ie KaXKJblX YeThipex MpOXOAOB

KAJIMBPOBKA ILIBEJJIEPA 199

uMerb peGposoit npoxox. IIpu npopeneHun peGPOBOro Npoxoaa B Ka-
Jubpe, KOHCTPYKIHS KOTOpPOro H3oOpaxkeHa Ha pHC. 184; o6paborka
JIOKHBIX (pJIaHIEB B TeUeHHe BCell TIPOKATKY IIBeJlIepa MPOHCXOAHUT iiC-
KJTIOUMTENBHO B 3aKPHITHIX YacTX KaJauGpoB, YTO IO3BOJAET iIpOBO-
JIUTh TIOJIHOE CIJIaXWMBAHUE JOXHHIX (haHIeB 6e3 BCAKMX 3aTpyaHe-
uit, JlelicTBUTE/bHbIE (BJIAHIE 06pabaTHBAIOTCA IJIaBHbLIM 06pasoM B
OTKDHITHIX YacTAX KajqnGpa, MNPeuMYIIeCTBeHHO ¢ 06KaTueM Mo ToJl-
lIMHe; HaAJdexallas Bhicota (uaHueB obecneynzaercd MyTeM IpoKaT-
K¥ B OJHOM WK JBYX pe6poBHIX Kaqu6pax. OTu TIpHeMbl NPHMEHSIOT
npy MaJioll TOMIIMHE H GONBIIOH BbICOTE (IAHLEB. Panbie ocaxupa-
Hyue (JIaHNeB NPOM3BOMHM/IOCH NPEHMYIICCTBEHHO B Kanubpax, KOHCT-
PYKIMSI KOTOPHIX [IOKa3aHa Ha PHC. 183, a1 KOTOpLIX HEOOXOAHUMBI
IKpoKHe JBOMHBIE OypThl Ha BaJKax. 3a nocaefHee BpeMs NPUMEHS-
0T Kaau6pel o puc. 184, i1 KOTOPBIX MOXCHO NMPHUMEHATH Bosee y3-
Kre GypTH W TeM CaMbIM Jydylle HCIOAb30BaTh MIHHY GOYKH BaJIKOB.
[Mocaeauuil pe6poBOi MPOXO MOKET GLITh TOCACAHUM UJIH NPEA-TIPEA-
nocienHuM. TIpuMensisi Kaau6p, MOKa3aHHBIA Ha PHC. 184, nesecoob-
pasHO JenaTh ero mpejl- MPeuucToBbiM. Ecau B npensiaymen KaIuG-
pe B 3aMKe 00pasyercsi IIOB WM BAJIHK (cm. puc. 187), 3To noBjedeT
3a cOGOM YCKODEHHHIA HeXeJaTelbHBIH H3HOC UHCTOBOIO Kanu6pa,
YTO HE HAGJIOLAETCS, eCJM BaJMK, 06pa3oBaBIIHMACH B Npex-Tpeayt-
cTOBOM Kaaubpe, GyJeT packaTaH B [PEJUHCTOBOM.

PasMepbl KaJHOPOB NpUBEJeHb Hike (Tali. 58 u puc. 185).

Ilupuna kaaubpa B. B nociepHeM Npoxoje yWHpeHHe MPHHH-
MaeTCsi IpuMepHO paBHEIM 4 ma. Jljia Kaxzaoro mpeAlecTBYyIOero
KanuGpa YIIUpEHWe yBeJuyHBaercs Ha 1 M. Hcxonuwit  npoduiib
NpUHAMAETCSt HAa 7 MM YXKe, YeM LIMpHHA I€PBOTO kKanuGpa. B mo-
CleHUX TIPOXOAAX YLUIHPeHHe IMpPUHMMAeTCd MEeHbIIMM, TaK KaK He-
06XOAKMO IOJYUMTh OCTpble YIJBl, KaK IOKa3aHO Bhille JJIs ABY-
TaBpOBOTO NMpPOhUIIS.

Toawuna weiiky s. TIpu onpefeseHuy TOJNIIHHBL meHKy HayuHa-
0T ¢ Ko3(h(HIMeHTa, PABHOTO JJIs CEAbMOro Kaau6pa 1,05 (rp. 6
Ta6s. 58). B npeablaymiux NpoxoAax BeJYYHHA ko3 duunenta 7 yBe-
mndpBaeTcs Ha 0,12 3a Kaxabiil npoxod. B nepeoM NMpoXoAe 3TOT KO-
5p(UIHEHT NPHHHMAETCst 0COOEHHO GOJIBIIMM, IOTOMY 4TO B STOM
poXofie, TaK XKe Kak MpPH NMPOKaTKe IBYTaBpOBOi 6ajKH, IPOU3BO-
quTCst PAyGOKHH KIWHOBHAHBIE HajApe3 3aroTOBKH, 4YTO HeoOX0ANMO
1151 TOTO, 4TOOH B TOCJEAYIOUIHUX IIPOXOAAX MOCPEACTBOM SHEPIHUHO-
ro o6xaTus IeHKH AOOHTBCS YTSKKH (JaHUEB,

Beicorsl kaaubpa h, u h,  (rp. 9 Tabum. 58). Koadduuuent
YMeHbIUeHHs] BBICOTHI AJIsl /i, IPHHUMARTCS IJIS YHCTOBOTO NpoXoAa
paBHEIM 1,55, A/ IpeAYHCTOBOro Mpoxoia 1,67. Janbliue 10 HCXOA-
roro npoduns Koadpuurent Z, B KaxAOM NMpoxone CHUXaeTca Ha
0,05. YKasaHHOe Bhllle OGXKaTHe JIOXKHHIX (pJIaHUEB CHHKATCA ~OT
npoxoja K MPOXOAy, HECMOTpsA Ha TO, UTO s dexTHBHOEe O6XKaTHe B
nepBbIX NPOXOJax 3HAUMTENBHO Gonpme. CraaxuBaHue JIOXKHBIX
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¢dhaHLeB POUCXOAUT TJIaBHLIM oGpasom B MepBbiX MpOXOAaX. Kosp-

GUUHEHT AN h, B mocJeJHeM MPOXOae coctapasier 1,03 1 cHMXKaercd
B HaNpaB/IeHWH K Hayajy NpOKaTkKH Ha 0,01 B KXaxaoM nTpoxone.
B yeTBepToM KaauOpe OH paBeH 1,0, B mepBOM, BTOPOM H .peTbeNf
KaJauGpax — MeHblIe eIHHHIE, TaK Kak B nepBHIX NPOXOAAX MpPOH3

BOIMTCA BeCbMa 3HEPIHUHOe OGXKaTHe JIOXKHBIX (raHneB. I"IOSTgmy
HEO6XOAUMO B OTKDPBHITHIX 49acTiX KanuGpPOB AJs TOTO, 4ToORl H30er-
HyTb 0GpasoBaHus 3ayCeHua, JOMYyCTHTH yMeHblIIeHHe BBICOTHI (I)JIaHN-l
1eB. PaBHOMEpHOCTb H3MEHEHH Kosdduumenta s h, B TATO

o8 ¢ Ne 1 mo 7 mnpu kaJubpoBKe lIBe/JIepa

. 186. Ilpodumu xaxubp
P pod Ne 20 B 7 npOXOiOB

-Xanubpe HapylIaercs, TaK Kak B HeM NPOU3BOAUTCS OCalKa daan-

UeB.
Boicora ¢aanyes V, u V,. O
tam h, uian h,, yMeHbIUCHHHM Ha II

V= h—— (cm.rp. 11 Ta6s. 58). BricoTa JIOXKHBIX daranes, KOTOpbIC

nojBepraoTest AeOpMaliK TOJbKO B 3aKPLITBIX yactax Kanubpa,
yMeHbIIAETCs OT MEPBOrO K YHCTOBOMY Kanuopy, B KOTOPOM OHH paB-

HE HyJio. Kak 6blI0 CKa3aHo BBILIE, C NIEPBOroO IO yeTBepPThIf MPOXQL
06xaTust (JIAHLEB MO BhICOTE B OTKPHITHIX HACTAX KanuGpa He IpO-

uapoaurcad. OcoOeHHO BaxXHO, yTo6Hl BbicOTa (JaHueB B IléepBOM
xanubpe Obl1a JOCTATOYHO BEJIMKA, OHH JMOJKHH OBITH nplir?) JIM3U-
TeJbHO PaBHB TO BeJuuuHe (IaHuaM B YHCTOBOM KaJaubpe. blcm;)a
115 KaXkJ0ro (Guiania J0KHA GbiTh HATIOJIOBHIHY MeHblie, YeM BBICO-
ca AJs JeHCTBHTEJIbHOTO (hJIanua. CnefosaTeabHO, TOMIIMHA MEHKH
B TepBOM Kajubpe HOJHKHA 6bITh HEBEeaHKa, APYTHMU CJI(6)BaMH, KJ11/114-
HOBHAHBI® paspes B [EePBOM kambpe NOJKeH ObITh TIYOOKUM. 3

BBICOTHI ()/1aHLEeB paBHBl BBICO-
OJIOBHMHY TOJIIMHBI IEHKH, HIH
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puc. 186 BHAHO, YTO NpH NpoKaTKe LIBeJTEPA IPOHCXOAHT 3HAYH-
TeJbHOe nepemeliexue wWefiku. [Ipn npokarke HeoBxomumo cCiemuTb,
YTOOH wefika uMesa 3apaHee NPERYCMOTPEHHYIO IO KaJHOpoBKe
TOJIIMHY, HHAYe MOXeT BOSHHKHYTb CJyyafl, H300pa)eHHBbIl la
puc. 187, Korna NOXHBEIA (JiaHel nepeMelnaeTcs u obpasyer pyb6er
U1 3aKaT Ha MOBEPXHOCTH MIEHKH. DTOT pyGel MOxKeT GbiTh pacKaTaH
B TOC/CNYIOLMX NPOXOAAaX, NPHYEM Ha IOBEPXHOCTH TOTOBOTO MpO-
(uiist TakXKe oCTaHeTCs BUAUMEIN cief. Eciy ke MeTas noxsepr-
HeTCs M3ruly, MOTYT BOSHHKHYTH OTPHIBHI (hyiaHLEB. 10T nedexr
MOKET BO3HMKHYTb He TOJIbKO BCJIENCTBHe HENpPaBU/IbHON KaJu6poB-

KH, OH MOXET Takxe ObiTh CJaeacTBUeM HeﬂpaBHJIbHOPI YCTaHOBKH
BaJIKOB. ’

Ob6wan svicora karubpa H. dta Besuuuna paBHa cymme f, - h,.
Besuuuna xosdduimenta nepopmMauun yBenuunBaeTcs no X04y Mmpo-
KaTku (rp. 8, Tabn. 58). B pe6posoM kamubpe sra 3aKOHOMEPHOCTh

HApYyIIAeTCs, TaK KaK B 3TOM Kanufpe MPOUCXOLHT 0COBEHHO GOMBILOE
o6xaTye 10 BLICOTE. ’ .

Pasmepor  ¢aanyes- A ¥ a. Pasmepu A u a (rpadpm 12 u 15,
TabJ1. 58) onpexelsIOTCs Ha: OCHOBAHHH MPHBEACHHBIX Bbille TOJOKE-
HUH OTHOCHTENBHO 0GKaThs diakies Mo ToMmMHe. Bennuuna Koag-
¢unmenra gedopmamuu st Ap B UHCTOBOM KanHGpe MPHHHMAETCS
pasuoit 1,10 u yBenuunBaeTcss B KaxI0M Kaaubpe Ha 0,10. s pet-
posoro Kamubpa (Ne 5) sTa sakoHOMepHoOCTb Hapymaercs. Kosddu-
nuenTl A A, (n1oxkHoro dsanna) clemymomye: B HHCTOBOM KaJub-
pe ou pasen 1,20 ¢ fasbHefilnuM paBHOMepHbIM yBeaHueHreM Ha 0,02,
Ho pebposoro kamuGpa kos@duiuuentl aehopMamiy 1is ao Ha 0,02
Goubute, yeM At Ao B COOTBETCTBYIOIIEM KaluGpe; B peGpoBoM, M-
TOM KajuGpe cBoGOAHbIE KOHUb (JIAHIEB HAXOAATCS HE B OTKPHITOH,
a B 3aKPHITOM YacTy KaJau6pa u AOIKHB IPOKATHIBATHCS C MaJbIM OG-
KaTHeM IO TOJIIMHe BO HM30eXKaHWe 3aKJIMHHBaHMS B Kanubpax. JLias
@, KO3 uuneHT AedopManuu creayiommi: B Kaaubpax 7 u 6 on pa-
BEH HYJIO, B Kaaubpe 5 Zg,= 1,19; nampwe xosdduuuent Z pasHo-
MepHo yBesnuuBaetcs Ha 0,02 B xaxknom mpoxoge.

3akpyesenus. Tlocne Toro Kak ompeseseHbl OCHOBHbIE reoMeTph-
yecKne (HOPMH KanuGpa, IPUCTYNAIOT K ONPENeJEHHI0 DAaIHYCOB 32-
xpyraenuil. CoriacHoO pasMepaMm 4HCTOBOIO NPOGHU/SA, pagHyc 3aKpyr-
JIeHHS MeXy WIeHKOl K (pIaHuamu paBeH CpefHel ToawHuHe (JaHia,
a pajuyC 3axkpyr/eHHs BHYTPEHHUX KpaeB (JaHleB — NOJOBHHE
Cpelueli TonmuuHE (aanna. Paauyc sakpyrieHus Mexny welkoil H
(raHmeM B MOCAEAYIOWHX Kaaubpax onpenessiercs no rp. 17 taba. 58.
Ilpu stoM Hy)HO OGecneuntb, KakK yXKe OBOPHIOCH Bhillle, PH OINH-
CaHHH KaJUOPOBKH ABYTaBPOBOrO NPOMHIs, YTOOHL B 3aKPHLITEIX Ya-
CTAX KamuOpOB 3aKpYIJIeHHs] HMeJH AOCTATOYHYIO BEJAHUHHY. DTo He-

06X0MUMO 1JI5i TIpeAyHpexAeHus] 06pasoBaHus CKJIAJOK NMPH OCALKE
B 3aKPBLITHIX JACTSAX KaJguGpoB. ’
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Beaudura suiTasckuy. BeJnuuHbl BHTAKEK ¥ yMCHBIICHHS (;e‘{eé{ﬂ:
npoduJisi, BEIYHCAeHHble 03 yueTa 3aKpyTJIeHHH H yKﬂOHOBT(!)(MJII/In pn-’
npusoasarcs B Tadu. 59. Ilenenue npoguis na 4acTu npy 3 p
usito o Bposo # KupxGepry (puc. 188).

)

5\

. 187. OGpaso- Puc. 188. [enenue ce-
5::% mBa ucgnan- yeHHs LIBeJJsepa IO
KX T0PH [poKaTke : Bposo # KupxGepry

?  wseJjepa
Tabauya 59
BeJuuuHA BLITAXEK NPH KaauGposke mBeatepa MNe 20 B 7 MPoXogon
no tabn. 58
Jlenenne npoduns no Bposo
Ilefixa ' Osa ¢daanua I O6uwe
g -
& . l B o ¥
A g | S Bl
5 o ® =F © ® El @ 3 =
S8y |E.|5 | By |de|E.| By |8eli.
2 §§ 8= A< g = o2 B 2 & 83 ,
.2 -3_ 4 5 6 7 | s ! 9 10 11
— — — 26 400 — —
7300 | — — 3560 — —_ 17050 | 35,5 | 1.55
) 06190 .

4 2| 1,48
58| 1,56 | g2130 |40,5|1,68| 11570 | 32,21,
I | 469013 gars0 | 237 | 1230

, 44
{46 | 1180 |44,5|1,80| 8030 | 30,51,
[r 8210} 31,5 1, £3610 | 935 | 11305

7,5(1,38
2.5(1,36 | golz |48 |1,92| 5832 |275}1,
1V ] 20604 25, 0060 | 21,4 | 1,27

8 |1,39
051,26 | g280 |54,4]2,19] 4190 |2 ,
Vo 85030 | 29" | 1,41

9,2 | 1,24
5| 1,135 g60 | 78,5 4,66 3380 | 19,21,
Vi ahe 660 |18 | 1022

— 100 %)
01470 | 11,5 1,13

. o ~ o ) _ o |- l Ne nmpoxoaa
N}
- O
l
[
I

1,1
vil | 1605 | 3,5 1,035 3075 | 9,0

: o, — B pe6poBoM. KaanGpe
umeuanus: . Iarsi npox '
I‘}. po— OTKpHITa%i $acTb Kaaubpa; g — 3aKpwITas ¥acTh xanuépa
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Benuuunel, npuBesenssie B Taba. 59, rpauyecKy NpeACTaBJeHE
Ha puc. 189. [Ins conocraB/ieHnst HA 3TOM Ke PHCYHKe NpuBeleHHl
NaHHble KaJuOpPOBKH JBYTaBpOBOH Gasku Ne 20 B 7 npoxonos. s
lBe/Iepa XOA KPUBHIX SBJSIETCSI PABHOMEPHBIM 4O Pe6POBONG KaJiub-
pa. Tak ke, KaK npu mpokaTke OBYTaBPOBOH GaJKH, B HepBHX IpO-
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Puc. 189, YMmenbienne ceuenns niaomann (B %) npn  xannGpobke uiBeanepa
H nByTaBpoBoRt Gaaxku Ne 20 s 7 npoxomos

XOZlax BHITSIXKKA IIelku GoJbllle, 4eM BHITSIIKKA ¢Janues, a B nocjaen-
HHX TpoOXojax HaoGOpOT — BHITSXKKA (JIaHLeB GoJblie, YeM BHITSKKA
WelKH. TO HeOGXOAUMO, KaK YIKE OTMEYaNOoCh BHIIUE, 1J19 IPEIYTIPEK-
IeHuss o6pa3oBaHus BOJHBI HA IUeiiKe. IlIpu npokaTke wBesnepa 06-
KATNG B 3aKPLITHIX YaCTAX Ka/JHOpoB ocoGeHHO BesukH, IIpm stom
OTCYTCTBYET OMACHOCTb 3aIEMJIEHMS MeTalJa B Kaiubpe, Tak Kak
WIHPHHA JIOXKHOTO (laHia Gosblie, yeM €ro BhicoTa. MHaue rosops,
‘OH HMEET OYeHb MaJiblil «KO3D(DHIHEHT YCTOHYHBOCTHS.

KanuGposka msennepa Ne 20 s 5 Nnpoxonos

Haunsie no stoit xanuGposxe npuBeneHs B tabu. 60,

Mupuna kaaubpa B. Tpunsitoe ywuperne (rp. 4 raba. 60) B yH-
CTOBOM IIPOXOJe COCTABJ/ISIET 5 MM, H B OCTA/IbHBIX KaIuGpax, HauuHas
€ THCTOBOrO, OHO YBe/JIMUHBAETCH HA 2 MM B KAXKIOM Kanubpe. Ouep-
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tanus kaau6pos ¢ Ne 1 mo 5 npy kaquGpoBke wiBesiepa B 5 Poxo-
JI0B TpencTasieHsl Ha puc. 190.

Toawuna wetku s. B npuBeleHHHIX Bblllle NprMepax KaJsinOpOBOK

sl GalKd M 1IBeJJepa NPHHATO paBHOMEpHOe BO3PaCTaHP"leKI;?121q6):
uupuenta gedopManuy AJs TOMIIMHBI IIEHKH. Jlnst maHHOH

POBKH BCJIEJCTBHE MAJIOro YHCJa NMPOXOLOB obxaTHs B nepBul){(aEgcé:
XOJiax JOJIKHBL OHTb NpHHATH Gombmumu. HMexona us 3T§rgc,) g,
POBKa J0JKHA OHITb NOCTPOeHa He HAa OCHOBE PaBHOMEpHO oy
CTauHs o6KaTHil, a Ha OCHOBE PABHOMEPHOTO BO3pacTaHUs ot ¢
nnentoB Jepopmanun. JJis MOC/TEHEro (msToro) mpoxona

335

<55
fa— 169 —

33

G-
190. Tpoduau xami6pos ¢ Ne 1 no 5 npu xaaH
Pue posxpe ?;men.nepa Ne 20 B 5 npoxoaoB

ux

gueHT JedopMaluH NPHHEMAETCs PaBHBIM 1,06. Hus npg)ﬁbéﬁz:;%

IPOXOOB MPHHMMAIOTCS CJIeJyIOUHe NOBLIIICHHS Kogdi)G o

oBXAaTHsI: B UETBEPTOM TNPOXOJie OH YBEJHUHBAETCH Hall L 2

gunan 1,22, B TpeTbeM Npoxole Ha80,]332 i} Bemq;oH;cIme’ K(;a(p(buuneﬂ'r

yuHb 2,18. B nepBoM II
npoxoze Ha 0,64 1o Besn , e KOs
Takoe 3HaUHTENbHOE ¥
echopmanuu mocruraer 4,3. e KOS
én%n%ma nedopmany yacto Tpedyercs IITS%PJIl ;Ilgglgla:ggq) (glnauuem II)I o
i Jie TIPOXOJ0B.

useit npu HeOOJIBIIOM YHC ooy,

U BCeX YCJOBHSAX He /

opMalH B EPBOM IIPOXOJE NPH I . oMY,
g)TopB !-lIleM HpOI/FSBO}lHTCH rayGoKuil KIMHOBBIHEIH Pa3pes HCXOI

3aroTOBKH. CSo0m0i Ka.
npumepa peodp
Beicora kaaubpa h, u hg st navHOro pe K% ! oo e
Ju6p TPeLyCMOTPEH B NpeinocieaHeM MPOXOAE. e ALCHT | A
Maluy Z AJs h, TpHHAMAETCsi B UMCTOBOM Ka/iHOpe P m 165,
g)ox[})pe,unocneﬂﬂem ﬁannépe—— 2,15; masbliue OH PaBHOMEPHO



206

Tabruya 60

Kaun6poska msensepa Ne 20 & 5 npoxoxoB

TIPOKATKA W KAJIUBPOBKA $PACOHHBIX TPOGUJIEN

¥

=
=
o % 1 LI =Y
- =+ D 7 =)
g N I ’ = =9 R
PR— vty -~
> ) - o
[=%
X Q:,_% © 2118 [To¥en) o [T2)
& mo-x - | 0 © o F NN [ 2 |
—_— 0o o o oo bo'-'
o
S 0 oW
= o W
N I | oo QS S lf
[ — —— —_ - -
o - Al
= 39
] S % - W w 0 0
gl &% =l | pel=) +0S o - ks
-8 s AN — z = |O‘: lw
g — e we  wo  we
S
=
E1N e =X
5 N | | e~ B K\ <
3 i S ]
& — D S T
0 —
< x o~ 2 N 0 —
3% = 33 a® =) o) =
< = @ N N — |2
o — o Q0 © SR gt "
Eg; [STEY
A - I S~ 010 ™ ]
Eg:i - (Yo > - - .
@ Mo — - ND
= % "8 |8
7 L) R 2o 0
NQ - oo o Lg By o
o - l 100 [\g 'é%o e Tala]
g —< Lo AP A
I I et
< 3 0 00 N0
i -=°§ 7l rE 2R ) o
g e 9% = PRTR
— o wo -
a © wo o
oo
m Ly e pos
N © «N ~ - w w
. - — - Te)
o — - — N =1
—
3 = - =
t~ . —
- = o s "
I w0 ] = 8 o ©
T - —_ —_ >3] ~
=
-
@
© @ <t
N “ = 10 & L
— - ™ iy - .
< -
3 ©
« w % - ~* 0 o
= “ p poy © o o -
— — oo
g3 =
> -
= <+
« = o ~ ©
§—_ -
» o
[ 0} o ©
=t -
L © o > © <
= o S S
edourex oy | o © — — —
— — >
— - — >
eYoxodu sy | =} < — o~ oy - o

flpumeugusn
a €, © — OTKpHITAask YacTb Kaaubpa, g -— 3aKpPHMTaq 4acThp Kaau6pa

KAJIUEPOBKA IIBEJJIEPA 207

ercst Ha 0,2 B Kaxnom kanubpe. Jusi h, kosddultuent Aedopmaunny
cHuxaercs pasHoMepHo ot 1,02 B 4HCTOBOM kann6pe Ha 0,01 B Kax-
NOM MpOXOJAe H, CIeIOBATENbHO, B EPBOM kanubpe OH MeHblIe elH-
HHMLL. DTa 3aKOHOMEDHOCTh HADYLIAeTCst TOJMbKO B  PeOpOBCM Ka-

Jubpe.
Boicora ¢aanyes V, u V, DTH BeNIHIHHB TOACUMTHIBAKTCS MO yC-

JIOBHAM!

3aKOHOMEPHOCTb H3MeHEHHs NofofHa CcJIydaio Kaau6poBKu 110

tabJ. 46.
O6wan svicora kaaubpa H. Beauuuna H onpenensiercs no ycio-

BHIO
H = hy+ h.

Kosdpuuuent pedpopMaluu 17 H B peGpoBoM KanuOpe, ecTeCTBeH-

HO, 0COOEHHO BeJIHK.
Pasmeper paanyes A u a. Kosdp@uuuentsl Jpegopmanuy BO3pa-
cTaloT s peablIyleil OTKPLITOl! YacTH KaJaubpa COOTBETCTBEHHO HA

0,2; n/1s mpeAbAyLlell 3aKPLITOi YacTH kasmubpa — Ha 0,1. Vckatoue-
HHe [eJaeTcs TOJIbKO AJs peGpoBoro kanu6pa, yroGul H30exarb 3a-
KJIHHABAHHUS JJIMHHBIX H TOHKHX (JIaHIEB.

3axpyeaenus. 3aKpYIJIEHUs] BRIYUCIAOTCT  C nomolpio Koahou-
17, Ta6a. 60. Y3 onacenus

LMeHTOB Ae(OopMalUH, TpHBEIeHHbIX B TP.
o0pa3oBaHus CKJIAJ0K B 3aKpbITOl yacTH KanmGpa BHOpaH 0CO6GEHHO

Gob1Iof KO3(pdHIHEHT Z, pasHbit 1,65.
Beauuuna BulTANCKU 8 OTOeAbHbIX 4ACTAX npoguaa. Bennunna

BHTSIKEK B OTHCJbHBIX UACTAX MPOGHAS [OJNydeHa TyTeM AC/CHHA
fipoduast Ha yacTH 110 Bposo 1 KupxGepry u mpuBejeHa B ta6a. 61.
Caenyer ellie pas ykasaTb Ha BOJbLIYIO BHITAXKKY JOXKHBIX ¢J1aHIEB.

O6mue NoJjoXKeHHs KanuGpoBKH IBE/LIEPOB

pOB HEOGXOAUMO OGeCneuHTD, yro6rl IPO-
oJIHEHA Ha MHHHMMaJbHOM IapkKe BaJIKOB
i ¢ HAUMEHbLIMM KOJMUECTBOM NepeBasiok. [TosTomy He CrIelyeT MU
Kax10ro mpoduss npeaycMaTpuBaTh OTAE/bHBIE HesaBuCSLIHe JAPYT
oT Apyra BaJku. Pastble npoQuin Cleayer npoKaThiBaTh Ha OJHAX
JepHOBBIX BAJIKAX, YTO MO3BOJIAET YMCHDBIIATE CTOMMOCTb apka Baj-
KOB, YMEGHBUIATL BpeMs N€PeBaJIOK, MOBLICHTD IPOU3BOAUTENBHOCTD H
CHU3HTH Ce6eCTOMMOCTb. [10f0GHOe MOJOXKeHNe MOXKET ObITh JOCTHT-
HYTO, eC/IH )51 HauGoJsee WIHPOKHX npo¢uieit B JaHHOA rpymne npu-
HUMATb BO3MOXHO GoJibllIee yiHpeHHe B (acOHHBIX Kaaubpax H je-

[pu kaauGpoOBKe LIBEJLIC
rpaMMa IPOKATKH Oblja BhII
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Ta6auya 61
Beanuuya mbitamex NpH KaauGposke meeanepa Ne 20 p 5 npoxoxos no ta6a, 60
Henenue npoduna wa yacta no Bposo

© - Illestka I JBa dnauua O6uine

g \g' A @ © % o g ) o o

%[ = 4 = I = = 53 = =

&l s! % s | & g 5 | & g s | &

o | = S % 3 P 2 % & G g% | & =

z| 2 =% S @~ S o -7 m < SEE] o ~2 m

tle] s [ 4 s | 6 | 7 L s | o [ 10| n

0f 0 — —_ — — — — 24 750 — —

11 5900 —_ — g 2710 — — 14310 | 42 1,73
o 5700 — —

2111 2880 51,2 | 2,05 g 1230 55 2,21 7860 | 45 1,82
0 3750 34 1,52

3| I 1970 31,51 1,46 g 436 64,5 2,81 4916 | 37,5 | 1,60
o 2510 | 33 1,49

4|1V 1670 15,1 1 1,18 | g58,8 | 86,4 7,45 3509 | 28,8 | 1,40
o 1780 29 1,41

5 \% 1605 4 1,04 g — 100 %3] 3075 12 1,14
o 1470 17 1,21 |

TIpuMevaHHue. o-- OTKPHTAS YacTh Kaanbpa; g — 3aKphiTas 4acTh Kaaubpa

71aTh KaluOpbl B YEPHOBBIX BaJKAX HACTONBKO Y3KUMH, YTOOB! OHK
OblIM OPHTOIHEL A/ MaJbX npodueli, IPOKATEIBAEMBIX PU HEGOMb-
wom ymupenud. [Ipu 310M HYXKHO OTMETHTD, yTO IpH NPOKATKe I1BeJI-
JIEPOB Heqb3st NPHMEHATh CTOJb e GOJIBLIOrO  YLIMpeHHs, Kax npu
npoxatke Gasok. Popma kKaaubpa npu TIDOKATKe ABYTABPOBHIX GaJsoK
AOIYCKACT NPHMEHEHHe YPEe3BBHIYAHHO GOJIBIUOTO YIUHPEHHS, TAK KAK.
METaJI1 B BA/IKaX YCTOHYMB 34 CYET ABYCTOPOHHUX (IAHHEB U TOA-
BEpraercs GOKOBOMY pacTsKeHmio. Ecan npu IpOKaTKe IUBe/Jiepa
JIMHPEHHE B [OCJIEAHHX KAJMOPAX, B KOTOPBIX JIOKHbE (GIAHIb TIOUTH
UM TIO/THOCTBIO CT/IaXKEHEBI, IPUHATO CAULIKOM GOJIBLIHM, TO (haaHLbl
MOTYT OBITb YaCTHYHO YTHHYTH! B ueiiky. B atom cayuae npoduss oc-
TAcTCA CIMIIKOM y3KHM JIHGO YIVIBI OKAXKYTCA He OCTPHIMH, a 3aKpyr-
JIEHHBIMH. MOXKHO H36erHyTh 9TOr0 HeROCTATKA, ecJIH TOJLUMHY IefKy
§ CIeJaTh BO3PACTAIOLIEH OT CepPelHHbl K KpasiM KamaOpa (puc. 191),
4TO OMpeessieT HEpaBHOMepHOe 0GXKaTHe OTHENbHBLIX YUACTKOB eii-
KU, Y4acTKH, NOJABepramoumecs Gogee CH/JBHOMY OGXKAaTHIO, ORHAKO,
HE MOryT YIJIMHATLCS B HATIPABJEHHM TPOKATKH, TAK KaK 3HAYUTENb-
Hasi IJIOWIab CPABHHUTEJBHO €J1a60 OGKUMAEMBIX VYACTKOB CeUeHHs
YACGPKHUBACT HX, U METAJJ TeueT B CTOPOHY, YBeJHUHBAS yIIHpeHue.,

KAJIMBPOBKA WIBEJIJIEPA : 209

HHBI
M3 CKa3aHHOTO BhITEKdeT TAKXKe TO, 4TO npoq):ﬁ:;i Onﬁp%zéc}z(ir;ge}omeﬁ
i HT
HEKOTOPHIl YKJIOH TOpH30
Ha puc. 191, umeeT : O s e
0 i MpONOPLMOHAJIBLHO Y
ocTn Kanidpa, KOTOPHI 1o pac
Ic]?gs({:gpm MeXKAy 0GXKUMaIOUMMH NOBEPXHOCTAMY BaJKOB o6Jeryaer
{CTeyeHHe MeTa/ula B CTOPOHY YIIHpEHHs. —

[1Igequiephl pasnessioTcs Ha NATDH OCHOBHII_:IIE( py : S
1. HopmanbHbie npoduin ot Ne 8 10 40. Ilupuna I())Me Som

na meiiku) ot Ne 8 1o 32 Bospacraer IO 20 mm Ha HOMEP.

caenytor Ne 35, 38 u 40. Hlsen-
Jgep Ne 38 cooTBeTCTBYET aH- _ : _/3
raumiickomy mpessepy BSC 27
C YKJIOHOM BHYTpEHHHX TO-
BepxHocTefl (aaHua, paBHBIM
29,. Croaa xe OTHOCSTCHA zvlta—
aste npoduan Ne 3; 4,5 u 6 /zu.
2. lipesasiepsl ¢ IMIHPHHOU
Mmenee 80 mm.
3. Ulsennept, npHMersc: Puc. 191. Kamu6p wBeanepa ¢ yMeHb-
MBIe B BArOHOCTPOEHHH. q JUEHHOH TOMUMHON WefikH B CepefuHe
4. lligennepsl, IpUMEHse-

MBle B KOpabJecTPOeHHH.
5 LUB%nnepbr ¢ MapajJeqbHBIMH TMJIOCKOCTSAMH (JIaHIeB.

BIX
TIpu npokatke LIBELIEPOB OOHIMHO npnmeHﬁmra?{,Egpsa;g;rggeT-
1ie Kaau6poBpKax nepBOMY KaJ
Merojia. B omicaHHBIX Bbl o Py e aor
npoduns («6anouHbIi <
cs dopMa JABYTaBpPOBOro > Aacr
B03$O§KHOCTB NpH NPOKATKe LIBEJIEpPOB H 63.}101(() ;)IJ;:;;I;()T%O];OM )[:{ -
Te e uepHOBbIe BaJKH.
HBl IPUMEHSITL OJIHH H aKo 910 MosonE
M, YTO BHITEKAeT XOTH ,
HHe He sIBJASETCH DelIalolliuM, ro
oAOGHBII MeTo[ MpHMeHseTCs Jaxe B TOM CJjy4ae, Kgrgan::T s
Gasiku He mpoKaTeBaioTcs. JIByTaBpoBas ¢opma xaﬂnngeT : KéJm6p
Me TOTO, TO NIPEUMYHIECTBO, YTO packKaT XOpoIio Illac;ggcmemﬂ amop
?
JaHLEeB MOCTEeNeHHO
W YTO MeTaJJsl M3 JIOXKHBIX e B .
ofecneyuBaeT Xopoluree
CTBHTEJbHBIE (DJIAHIMBL, YTO
nubpa ¥ nosyyeHue ocrpb%( YIJIOB rOTgﬁgggﬁgpgg;%ggm ~ cocrons
i Ka II0
Bropoit meroj — KasmiOpoB octont
TOM ng npoKaTtka B NEPBbIX MPOXOJax nponsgonmc;{;{ ;{:Km gemlgpa
KaTKe TOJIOCHI, C 3arubGaHueM JiaHueB s 00pasos

’ Hcﬁﬂgﬁgj}(})ﬂl&lgg;ap 01;( O}?S;dcfaTKn o6oux MeTO/0B OynyT pasggplfl;{;}
mee? Ilas npoduieit or Ne 8 1o 40 nocnegﬁmé I;A/e?ﬂn;%?(irbmafm-
MenuM; onnako Manisie npodumu (Ne 3, 4, 5 u - 21uanHe o
Csi METOJOM CTHOaHMsI, Tak Kak Osaropaps Madj A S
BHICTYNI, 06paGaThiBalOLLHil BHYTPEHHIO TOBEPX

CTOBBIX
B 4HCTOBOM Kanubpe ToJyyaeTcs BecbMa C/1aGblM, a B MpeLH

% abJsercs
ganubpax Gnaronaps BO3PACTAIOLIeH TOJIIHHE uranues oca

M ObICcTpO
eme Gosiee. Takue TOHKMe BLICTYTBI TIDH MPOKATKE CJIHIIKO p

/
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HArpEBAIOTCA H OXJAXKNAIOTCH M M3-3a BOSHHKAIONIMX TePMHYECKHX
HaNpsKEHUH MOKPHIBAIOTCA TPELIMHAMH H BBIKpOIIUBaOTCH. Mero-
JoM crubanusl NPOKATHIBAIOTCA TaKKe KopabsiecTpoutesibHEle  IUBET-
JIephl C BBICOKHMH (/IaHUAMH H IIBEJJIEPH C Mapaste bHbIMI hnan-

LaMH, TaK KaK B IPOTUBHOM CJIYYae BbIPe3Ll Ha Bajikax NOJTyYaioTCst
yepecuyp rIyGOKHMH.

Conocrasnense KaauGpoBOK JABYTABPOBHX 0aJOK K LIBEJIJIEPOB

Jnsi oueHKH Kamu6POBOK STHX BAKHLIX ¢aconnblx npoduei mo-

JIE3HO MPOBECTH CPABHEHHE MEX1y 0GOHMH nponeccamy, OCHOBAHHKI-

MH Ha pas/MyHbIX mpuHuunax. Jus storo Bosbmem 3a OCHOBY KaJlu-
GPOBKY HOpMaJIbHOrO npodung Ne 20 nio rabaunam 58 u 62.

DaaHk! IIBE/IIepa 3HAUUTEBHO TOMBIIE, yeym baranns 6aaku To-
FO K€ HOMepa ¥ MMEIOT, KPOMe TOTO, MeHbIIHH YKJIOH BHYTPEHHUX

{IoBepXHOCTEH (raHueB. YKIOH ng lmBessepa cocraBaser 8Y%, mas
6aku — 149,

U3 sroro MOXHO CneJiaTh BbIBOJ,

HEJIb35 NOMYCTUTbL HJH IIPUMEHUTDb CTO

peHus, xax ast 6asku. [Tostomy mnpu KanuOpoBke wBe/epa Ne 20
HYXXHO HaYMHATh ¢ Gosiee MIMPOKOro

HCXOAHOTO mpodu/isg, uyem Hpu
KaJIHGpOBKe GasIKi TOro xe HOMepa.

Kos¢pduupentor AepOPMaLHH /s TOJNLHHB! LIeHK
Ke GoJIblile, YeM ISt MBesJIepa, TaxK Kax TOMIKHA 1MeHKH B NepBOM
C/ydae MeHbllle, YeM BO BTOPOM. [IpH 0MHAKOBON BhICOTE HCXOJTHOTO
NPOHIIST HeOGXOAUMO TaKxke Gobllee 0BKaTHe s Ganku. Xapak-

Tep U3MEHEHUs KOIQDULUeHTOB nedopManuu SBJITETCS OJHHAKOBBIM,
Kaxk BUAHO u3 puc., 192.

CyutecTBennoe passiuune Habmo

YTO NPH  MpoKaTKe IUBejiepa
JIb e GOJIbIIYIO BeJIMUMHY YIIH-

M § TIpU NIPOKAT-

AaeTcs, ONHAKO, B Xapakrepe u3-
MeHEeHHS KO3 GHLUUEHTOB 1e)OPMALMH A/ BHCOTH bnannesh, u hg

IIpu npokarke Ganku ouu PaBHOMEpHO BO3pAaCTalOT, HAYUHAS C HC-
XOJHOTO MpOX0Ja, y IBesJiepa OHKM CHUMKAIOTCS, Kostduuuentsr pe-
dopmaumuu 15t JOKHBIX aaHmes Yy wmBeasiepa  3HAUUTENBLHO BbILE
BCJIEACTBHE HEOOXOAMMOCTH NPHMEHEHUs OJHOCTOPOHHEro 06xKaTusl.

Bricorsr daannes V pis HIBEJIJIEPA 3HAYHTEIbHO GOJbLIe, yeM s
Ganxku. OoHAKO B TO BpeMst Kak s Gasiku B nlepBoM  Kasubpe oHu
AOJIKHBI OBITH MO KpaiiHeil Mepe Ha 10 mm Gosblle, Yem B YHCTOBOM,
AJIs1 LIBE/1JIEPA OHM B MEPBOM H YHCTOBOM Kamubpax mnpaxkTHuecku
OIMHAKOBHL. JTO OGBSICHACTCS TEM, YTO ¢uanns mBestepa no BricoTe
OGXKUMAIOTCS ONMH HJIM BA Pasa 3a BCe BpeMsi IPOKaTKy, B TO Bpe-
Msl Kak QuaHusl 6agKu — qgepes KaXKAbli MPOXOL.

Beicora ucxonHoit 3arotopku st 06oux npoduied NpuUHEMaeTcs
B cpennem B 1,6—2 pasa Gosibure BBICOTH FOTOBOro npodus,

Kosddunuentst nedopmanmu nas sesuuny Ao A,y ay, a, He 06-
HapyXKHBAIOT 3HAUUTENBHBIX PACXOMKICHHUIL. Hekoropoe pasnuuue
AldeT JUIst WBE/Iepa TiepesioM KPHBLIX B peGpoBoy npoxojne. CpaBHe-

Tabruya 62

KanuGposka AsyTaBpoBoii Ganku B 7 MpoxouoB
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e — OTKpHITaf# 4acTb Kanubpa; g — 3aKpHTas 4acTb KaJaHGD:

INIpumeuanne.
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Yucno npoxodob

APuc. 192. Beswununa roaddHuuenta Z npu KanuGpopke JBYTaBPOBOH

6ankun H wWwBeanepa Ne 20
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Yucno npoxodob

Puc. 193. Ywmenbwenne  mnowann
ceveHust (B %) npm KanauGposke
6anku u wseasnepa Ne 20

NOMEePEeuHoro
JIBYTaBpOBOil

MIPOKATKA ®ACOHHBIX NMPO®HJIEM HA CYILECTBYIOUIMX CTAHAX 213

aHe YIOMSIHYTHIX KO3(QQUUUEHTOB AJIS OTAEJIbHBIX yactell npoduas
npeacTaBJeHo Ha puc. 193.

B Ta6s. 63 npuBeneHbl BeJHYHHBl BBITSKEK /IS OTACIbHLIX 4a-
crefl mpodu/st npu KanUGPOBKe JBYTaBPOBOH GaNKu Ne 20 B 7 1tpoxo-

OB, UCXOJs U3 AEJEHUs npoduas Ha YacTH TiO Bpogo.
Tabauya 63

-~

BeakvHHA BBHITAKEK NpH KaAMOPOBKE JBYTaBPOBOI Gajku Ne 20 B 7 npoxopos

coraacHo Ta6a, 62
Jeneune npoduas no Bposo

. o Illefixa Jlpa daanna OGim e 3HaUeHHe
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1 I 6400 —_ —_ o 3750 —_ —_ 14210 | 40,5 | 1,68
g 4060 — -

2111 4200 34,2 1,52 | g 2850 | 24 1,32 9970 | 30 1,43

02920 | 28 1,39

3| 11| 92890 |31,2]1,46| 02010 | 29,5 1,41 | 7110 | 28,5 1,40
g 2210 | 24,3| 1,32

g1585 | 21 |1,27| 5315 |25 1,33
01590 | 28 | 1,39

o 1175 | 26 | 1,35 | 4165 |22 | 1,26
g 1290 | 18,9 1,23

g 1000 | 15 1,18 3459 | 16,9 | 1,20
o 980 | 24 1,32

0 900 | 10 | 1,11
g 902 | 7,8]1,08

4| Iv] 2140- | 26,0 | 1,35

5| V{ 1700 20,5 | 1,26

6| VI| 1479 13,0 | 1,15

71 VII| 1404 5,01 1,05 3206 | 7,3|1,08

n puMeuaHHE, o0~ OTKPHTAA 4acTh Ka.nHGpa: & — 3aKprITaa 4acTb xanubpa

4. MIPOKATKA ®ACOHHBIX MPO®HJEN HA CYHWECTBYIOUWHX CTAHAX

dacounble npoduIN NPOKATHIBAITCA HA CTaHax Ayo # TPHO. B
Anriuu raaBHbiM 00pasoM NPHMEHSIOT —CTaHel AYO, B Awvepuke —
cranb! TpHO. B T'epMaHuH ¥ OCTA/TbHBIX €BPONEHCKHX CTpaHaxX HCIIOJb-
3yl0T CTaHbl 060OUX THIOB. B HacTosiee BpeMs YCTaHABIUBAIOT TO/b-
KO peBepCHBHbIE CTAHbI AYO.

[IpenMymecTBO peBEPCHBHOrO CTaHa Ayo INlepef CTaHOM TPHO,
HMEIOIIMM HeH3MeHHOe HallpaBJ/eHHe BpalleHH§, COCTOMT B TOM, 4TO

15 X. Xodbd u T. Hanp
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MeXaHHYeCKoe O6OpyNOBaHMe MEPBOr0 CTaHa 3HAYMTENBLHO TIPOLLE,
TaK KaK OTHafaloT C/IOXKHBEe H JOPOrue IMONXbeMHbIe M KAualoUIHecs
CTOJIBI, MOCKOJILKY IBHIKEHHE METaJlTa MPOHCXOMUT BCe BPEMs Ha OJ-
HOM ypoBHe. PacKaT nepeaBuraloT npu NMOMOLIH HPOCTHIX H HALEXKHbIX
POJIbIaHIOB, MPOYHO YCTAHOBJIEHHBIX Ha (QyHAaAMeHTax. PoJbrasru ¢
HHAMBHAYaJbHBIM NPUBOAOM B EBpone npuMeHsIOT B eAHHHYHBIX CIy-
yasix, Ho B AMepuKe 3a IIOCJIeIHHE DOAbl OHH CHOBA HAUMHAIOT MOJY-
yaTh IMpPOKoe pacnpoctpaHerue. Horle amepukanckue pesbcobanou-
HbIE CTaHbl OGOPYJIOBaHbI MOYTH CIVIOMWIL HHAMBUAYAJbHLIME TPHBO-
namu posibranros. CraHbl Iyo HMeIOT pabouue KJAeTH MeHblel Bbl-
corel. Hactpofika BaskoB Ha 3THX CTAaHAX 3HAYMTENBHO NMPOLIE H TOU-
Hee, MOCKOJTBbKY HEOGXOAMMO TOJbKO YCTAHOBHTb BepXHUH BAJIOK TOYHO
Hall HHJKHHUM, B TO BPeMs KakK B CTaHAX TPHO HY>KHO HACTPauBaTh ABa
BaJIKa — BEPXHUH U HUXKHMH. B craHax ayo MOAywWKH MOXHO TpHMe-
HATb GoJlee MOIIHBIE, TAK KaK HX pasMep He orpaHMumBaercs. I103T0-
MY HACTpO#Ka Ba/lKOB NPOU3BOAUTCS Gojiee HANEIKHO M MPOAOJbLHAS
pery/TMpoBKa moJyuaercs Gosiee Tounoit. Ha cramax nyo pa6Goraror
HCKJ/IIOUHTEbHO C BEePXHHMM JAaBJIeHHEM, YTO MO3BOJAET MNPHMEHATb
Gosiee mpocThle HHXKHHe mnpoBoAKH. Ha cramax Tpuo HeoGXoxumo
MMeTb BABOE GosiblIee YHCIO APMATYPHBIX OpPycbeB M MPOBOLOK, 4
TaKXe CreJlyeT yCTaHABIMBATL NOABECHBIC NPOBOJKH, UTO ONPEACIAET
GO/bINYIO MUIMTENILHOCTb NEPEBAIKM H HACTpoilku. OJHAKO cjexyer
yKasaTtb, YTO Ha CTaHax AYO HYXHO CMEHSTb (OJbIIEe YHCJIO BaJIKOB.
Ilpu opunaxosom muamerpe BajkoB A5 CTaHa Ayo TpeByercs Gob-
Lee YHGIO pabouux KjeTeH, ¥ HAYadbHAsi CTOMMOCTb MapKa BaJKOB
Oynet Bbite. Pasuuna B nosib3y crana TpHO GYAET TeM GoJblie, ueM
MeHbLIe THAMETDP €r0 BAJKOB NPH OXHOM H TOM JKe COpTaMeHTe Npo-
KaTa. Pacxon sHepruu Ha X0/10CTOf XO ISt PEBEPCHBHBIX CTAHOB LYO
MeHbIIe, TaK KaK BaJKH BO BpeMs nays He Bpamaworcs. OpHako 310
NPEHMYIIECTBO YaCTHYHO TEPSIeTCS BCJAEACTBHE DACXOXA SHEPrUM Ha
pasrou BpallaloOUIMXCs YacTed MPH KaxKAOM peBepce ABHratess. B To
XKe BpeMs NPeHMYINECTBOM PEBePCUBHOrO CTAHA AyO SIBJISETCS BO3-
MOXHOCTb PEryJIHPOBKH CKOPOCTH IPOKATKH NPH MPHUCIOCAGIHBAHUI
ee K OTAeJbHOMY mpoKaThiBaeMoMmy npoduio. Koneuno, sto npeumy-
LIeCTBO TEPSIETCS], eC/i CTAH TPUO OBOPYAOBaTh TAKMKe peryJupye-
MBIM TIPHBOJOM.

Tsepao ycraHOBJIEHHBIX TPABWJ, KOrA4 HYXKHO HNPHMEHSITh CTaHbI
Ayo HJIM TpHO, He <cywecrByer. Jlas HOpMasbHBIX —mpoduie
or Ne 22 no 40 u npyrux npocuiefi COOTBETCTBYIOMMX pPasMepoB
OosblIel YaCTblO MPUMEHSIOT CTaHbl JAYyO C JHAMETpOM BajKOoR
800—950 mm. IlepBasi K1eTb TAKOro, GOMbIIEH YACTBIO TPEXK/eTbe-
BOTO, CTAHA HMEET MeXaHu3M JUIsi YCTAHOBKM BEPXHEro BaJsKa, YTO
N03BOJIIeT NIPOH3BOAUTL HECKOJLKO NPOXOA0B B OfHOM Kanubpe. Hop-
MaJsbHble Tpoduan or Ne 16 1o 30 npoKaTLBAIOT B OCHOBHOM Ha CTa-
Hax TpuO ¢ aHamerpom BaaxoB oT 400 go 750 mm. B HuX mnpoKarka
MPOU3BOAUTCS HHOTAA B KaauOpax, PaclONOMEHHBIX OJMH Haja ApY-
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HM 1O BePTHKANH, YTO MO3BOJSIET YMEHBUITb YHMCIO KaJjHOpOB M
Jy4YIIe UCTO/b30BaTh G0uKy Baskos. [locienHue mpoXOAbl MPOHM3BO-
HATCS B KaauGpax, He 3aBHCSLIMX OIMH OT JPYroro, Tak Kak B 3TOM
clysae nedopmauust Gojiee paBHOMepHa u 0oJee HAAEHKHO 3aTIGJHE-
Hue Kanu6pos. Hopmasbubie npoduan or Ne 8 mo 18 Takike Npoxa-
THIBAIOT Ha CTaHax TPHO C AuameTpoM Baskos ot 400 0 750 mm.
BesteacTBHe MaJIofl IIHMPHHBEL KaJuGpoB IUIst 3THX mpodunei na 60Y-
Kax BAJKOB OCTaeTcsl JOCTATOYHO MeECTa, M NMPOKATKy MOXHO MpOH3-
BOAMTb HakpecT. IIpu 3ToM KanuGpoBKa MOJy4aeTcs B TOYHOCTH Ta-
Kasi XKe, KaKk Ha CTaHax Ayo.

OnbIT eBPONEHCKUX 3aBOMOB IOKA3bIBAET, UTO CXeMa pAacrnofoxe-
HUS 06OpPY/AOBAHHUS NOZOGHBIX KPYIHOCOPTHBIX M CPeIHECOPTHBIX CTa-
HOB ¢ KOHI@A IPOILIOTO CTOJIeTHs NpHoGpensa TOCTOsiHHYI0 —Qopmy.
Craubl, IOCTPOEHHBIE B Te BpeMeHa, HAXOAATCA /10 CHX TIOp B SKCIUIya-
Taluu 6e3 CyIIECTBCHHBIX HM3MEHEHHH M MePENeJIOK. ILyo-upeBepcuB-'
HBIil CTaH JJisi MPOKATKH (ACOHHEIX NPpOQUIei, MOCTPOEHHbIM B 1890 .
Ha 3aBoge «Xepnep PepeitH», COCTOMT U3 TPexX KjeTe C AHAMETPOM
BankoB 900 mm. JIBuraresieM CAYKHT TPeXUUJIHHAPOBAS MapoBas Ma-
wrHa. BepxHue BaJik¥ HMIOT [HApABJHYECKOEe YPABHOBCIIMBAHHE.
Ilepsas kJeTb CHaGKeHa MEXaHH3MOM /Il YCTAHOBKH BEDXIIEro BaJ-

'ka c THApaBJHYeCKUM TNpuBOZOM. Merann ot Kaerelt meperaercs

NIpH MOMOIIM IWIECTH lLuientepos. 3a pabounMu PosibraHraMiu BTOPOH
H TpeTbell KJeTelf yCTAHOBJIEHbl DOJibFaHCA AJIHHOM 1O 74 Manu
TTOMOLIK KOTOPHIX POKATAHHASA 110J10Ca epefaeTCs Ha OTALJKY. Mex-
Iy STHMH DOJIbIaHTaMH MMEITCSl MasTHUKOBbIE NUJBL /I Pe3KH np'o-
kara. Posbrauiy, WJennepsl 1 BCOMOraTesabHoe 060opynoBanue npu-
BOLATCS OT MAJbIX ABYXIHJIMHIPOBHIX NApOBbIX MAIIMH. AHAIOrHi-
HHI{l CTAH, YCTAHOBJIEHHHIIl HECKOJIbKHMU ToJaMu TO3/Hee Ha 3aBOJE
«Yuuon» B JlopTMyH/Ie, He HMEET CYLIECTBEHHOTO OTJIMYHsi OT OIH-
CAaHHOTO Bbillle, 3a UCKJIOUEHHEM TOrO, YTO DOJIbIaHld H UUICTIIEPH
MPUBOAMINCH B ACHCTBHE OT 3JEKTPOLBHraTEJICH. KpynHOCOPTHBIN
cran B [laiine (Fepmanus), NOCTPOCHHBIM NPUMEPHO B TO K BpeM1,
TAKIKE COCTOS H3 OfHOMN JuHun 850 1 onHol suHuK TpHo 750. Tlepsbie
KJIETH JHHHH OB 0GOPYIOBaHBl MOLBEMHBIMY CTONAMH C IIPHBOLOM
OT MapoBOrO IMJIMHApPA Yepe3 phblYaXkKHylo CHCTEMY. B 1912 1‘6. arc}){T
cTaH GBI TepeoGOpYAOBAH A/ MPOKATKH  IIMPOKOMOJMOHHBIX agoa:
Bce napoBble MaIIIIdHvaII GbLIM 3aMeHeHBl 3JIEKTPOABUraTeNIMH C TTHT
M oT ycraHoBkY Mabruepa.

HHeCOBpgmeHHbIﬁ KPYNHOCOPTHBIH CTaH €BPOMEHCKOro THIA, I/I306p§;
KEHHBIH Ha puc. 194, CIYXHT Takxe A7 MTPOKaTKH BaFOTOBI;?IeK-
cauTKoB. IlepBas kierb siasieTcs OGXKHMHOM H o6opyﬂOBaHz]13 | 2mex
TpU(HUIUPOBAHHBIM MEXaHUSMOM JJIl YCTAHOBKH BEPXHEro a u
MaHHIYJIATOPaMH /s ePeABMKEH!s] 1 KAHTOBAHUA CJIUTKOB, pBaro
JIO3KEHHBIX Ha paGouux posibradrax. Ia aToH KjaeTd INpOKarhbl 2 T
cHTKA ToMacoBCcKofl cramun cedernnem 500 X 500 mm 1 BHICOTOH 2 M,
13 KOTOPbIX Ha BTOPOH M TpeTbeHl KyeTH MpOKaThiBaloT (dhacoHHbe

15*
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uc. 194. Yernpexknerbesoll ayo-pesepcuBEBIf crTan 750 IJs [poKaTkH ¢a

| onposane . COHHHIX Tpodujeli B KPYNHONK 3aroTOBKM:
artenb; 2-— NOCT YNDABJeHHSN; & — OGKHMH4n et [:

5— ; - '
OnpoKHALIBaTeNb; 6 — ONpOKRAMBaTens fI; 7 — HO)KHHL[:I KAHTORETERE:

igg::l:iocrb He NpeB3Oi/leHa Ja)Ke aMepPUKaHCKUMM CTaHaMu. [ H6-
KT F[));I?PI{{OCTOpOHHOETb CTaHa MO0 COPTAMEHTY BHITOAHO orﬁnqaror
X CTaHoB. BoJgee noapobuo
e OnuCaHMe :
BO‘J%I:IK Mertajstypra», T. I, crp. 205 [7] craa cw. «Crpa-
n .
o J;ia n(;;)giiijrmgga CPeIHHX IO BEJHUYUHE COPTOB MPODUALHOTO
, Ganku u mwsesnepsr) B CIHA

CTPYKUHUH CTaHOB, B KOTOPHI D

X KJIeTH pachoJIOxKeH 7

CxeMe, a B IBe H GoJiee J oo 1 pameno

uHHH. Pacnosoxkenue

‘CTPOEHHBIX CTAHOB 3TOH K S HASsae Cra-
( OHCTPYKIMY, MOJYYUBLUIMX H

! asBaHyu -

HOB «KPOCC-KOYHTPH», TMOKa3aHO Ha puc. 196. HpoxaTbIBaemaeﬂ chlg-

[IPOKATKA ®ACOHHBIX TTPO®UJIEM HA CYULECTBYIOIWINX CTAHAX 217

Joca mepeaeTcst OT KJIeTn K KijleTH He LIENnepamy, a KOCHIMH POJib-
raHTaMH, HAlpaBJeHHe JBHKEHUS DOJMKOB KOTOPBIX HAXOLMTCs IOA
HEKOTOPHLIM YIVIOM K HanpaBJeHHIo MPOKaTKH. B orauume oT Helpe-
PHIBHLIX CTAHOB NOJIOCA MEXKIY KJCTAMH HAXOMMTCS HEKOTOpoe Bpe-
M5 B cBOGOIHOM cocrosiHuu. CpeaHee UHCIO 06OpoTOB  KJIeTer 3TOH
yCTaHOBKH paBHO 125 B MUHYTY. CraHnl, ycTaHaBIMBaeMble B TOCJHE-
fyioliee BpeMsi, HMEIOT BO3PACTAIONLYIO OT KIETH K KJeTH CKOPOCTb.
[IpumepoM TaKMX YCTaHOBOK SIBJACTCH pesbcoGaoutblil cTan PopMbl
Wanuuofic Ctua B Hunkaro, usobpaxkeHHui Ha puc. 197. Bocbmu-
KJIeTbeBO}l CTaH COCTOMT M3 LIECTH KjeTeit Ayo H ABYX gjerelf TPHO,
MeXJy KOTOPbIMH packat cBOGOAHO MPOXOAMT no ponbranraM. Cxo-
pOCTb MPOKATKH B 3THX KJETAX MOCTENEHHO BO3PACTAeT: B MepBOH
xjery ona pasHa 0,85 M/cex; a B BOCbMOH — 3,8 m/cex. Tak xag ns-
was M LECTas KJETH SBASIOTCA KJETSMH TPHO, TO CKOPOCTH IpOKATKU
B MATOM H LIECTOM NPOXOJAax OAWHAKOBA; TAKIKE OJIMHAKOBa CKOPOCThb
NpOKATKH B CEAbMOM M BOCbMOM fPOXOIAX. [lepsble MATH KJaeTed H
[oC/IeAHHe TPU KJIeTH COCTABJAIOT [Be [ocJieloBaTeJbHbIe HEelpepblB-
Hple TPYMIB, PAcMOJONKEeHHbE MapasebHo. Merana OJHOH JIMHUY
wa ApYryio TepefaeTcs IpH MOMOLLM  PONbIraira, pacNoJIOXEHHOr0
Mof yrJOM K HampaB/eHHIO MPOKATKH MEKIY nsiTofl ¥ LecToll KJje-
TAMH.

Tt mpoKaTKH PeJIbCOB LIMPOKO# KOJEH U COPTOBBIX npodune B
AmepuKe NOCTpOEHb! CTAHBI crielanbHON KoucrpyKumu. Ha pHe. 198
TIpeACTaBJIeH peJIbCOBBIH  CTaH POU3BOJUTENLHOCTBIO 10 100 TRIC. T
B Mecsill, YCTAHOBJICHHBIA Ha 32BOJE pupmbl  MHnuana Crun B I'spn.
Ha sTom CTaHe NPOKATHIBAIOT PEJILCH BECOM 49 4 Ke[noz. m U3 CIUTKA
Becoym 3,7 1, ceuernem 500 X 610 mm B 18 mpoxozoB 6e3 MPOMEKYTOU-
goro mogorpeBa. Cxema npOKaTKH usoGpasxkena Ha puc. 199. Ha puc.
200 u30GpaxeH COBpeMeHHHIH aMepUKaHCKuil cTaH JuIsi MpOKaTKH
KPYTHBIX H CPelHHX npoguieit. ITOT CTaH Poccom beitHonom TpH-
BejeH B KayecTBe HauGosiee COBEPLICHHOTO COBPEMEHHOTO ~ KPYNHO-
copThoro craHa [65]. Mexny 0GKHMHOH LyO-peBepCHBHOI JHHHUEH U
yepHOBOH JyO-peBepCHBHOH JMHHeil PacoJioXKeHa IPOMeXyTOIHad
IOJ0TpeBaTe/bHas Neyb. 3a uepHOBOI JIMHHMEH PACTONOKeHa YHUCTO-
Basi, COCTOSIIAS M3 ABYX KJeTeH Ay0 H OIHOM UYHCTOBOH KJerH Iyo <
OTZIeJIbHBIM TIPHBOAOM. JIpyruM npHMEpPOM CTaHa THIa KPOCC-KOYHTPH
gBJISIETCST TPeACTABJCHHbI Ha PHC. 201. B atoM craHe KJeTu paclo-
JOJKEHbl TAKMM 06pa3oM, YTO NMosoca MOXKeT, CMOTps o 06CTOSITeNb-
crBaM, o6pabaThiBaThCs B Kaxjof kaeTd. B crame Moxer OAHOBpeE-
MEHHO HaXOAUTbcsi OT 6 10 7 packaToB. Tax Kak CKOpOCTb IPOKaTKH
B CTaHAX KPOCC-KOYHTDH OT KJETH K KJIETH BO3pACTaeT, 3TU CTaHHI
HMEIOT BLICOKYIO IPOH3BOJHMTENBHOCTD. [To BeliHoHy, TAKOH CTap MO-
xer npokatath 1800 3aroroBox 3a BocpMuuacoByio cmeHy. OJIHAKO
Ha TOJOGHOM CTaHe Hesb3sl MOJYYHTb TaKAX GoJBIIMX AJIUH packara,
KaK Ha CTaHe, MpeicTaBJeHHOM Ha pHUC. 200, yTO HECKOJIBKO YMEHb-
[aeT pacmpocTpaHeHHe CTaHOB KPOCC-KOYHTPH. Kpome TOro, Ha 3THX
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cTaHaxX IVHTEJIBHOCTb MPOKATKH CPABHHTEJbHO BeJIHKA, U oxJaxzae-
HHe OJOCH 1Py 3TOM 3HAUUTEJIBHO.

HenpepHiBHbIe NPOKAaTHbIE CTaHbL,
MEHHO TTPOKATHIBACTCS B HECKOJIbKHX KJCTHX,

e 231606760720 2, 7L

B KOTOPHIX 10Jj0Ca OJ[HOBpE-
I151 KPYNHBIX B CPeXHUX

flapobas mawuna

HontHuyer

Obmumnas /(Clé’/ﬂb fya
0890

Puc. 197. PeabcoGanounblfi cTaH THIA KPOCC-KOYHTDPH ¢dupma  Hlunofic
Crun B Yukaro (CHIA)

eit He cTposit. Ha mpokaTHOM CTaHe, H306paKeHHOM
e MOJIOCOBOf CTaJM, MPOKATHIBAIOT TaKXKe JETKHE
YIIECTBO HENMPEPHIBHBIX CTAHOB COCTOMT B
o3KeT GbITh BecbMa 60MbIIofl TIpH BEICOKOH

COPTOBHIX MPOGHII
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§ — penyKTOpHI; 2 — spextponBuratenu; 3 — OOXHMHAS JHHESA, 4 ~- O6KHMHAs XJaeTb IYO;
5 — dopMoBouHas Kierb AyO; 6 — peGpoBast KJerb AYyO; 7--npenuucToBas Kierb TPHO; 8~
qHCTOBAS KJETh AYO; 9 -— ropsune MHJIL

KH, 4TO OBeclieuHBAeT BBICOKYIO CTENEHb
u (usmueckux cpoiicrs. Bajku ¢ na-
aTbIBAIOT HA CTaHax ¢ YHHBEpPCA/bHBI-

Temneparype KOHIA NPOKar
PaBHOMEPHOCTH MEXaHHUEeCKHX
pajuie/bHBIMK (JIaHIAMHA TIPOK
MU KJETSMH.
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222 3AK/IOUEHHE

3AKJIIOYEHHE

OG6biyHo mepen KaaHOPOBIIMKOM CTOHT 3aaaya TOCTPOHTbL KaJuG-
POBKY TaKHM 00pasoM, 4TOOH H3 M3BECTHONO HCXOLHOTO MPOQUIST
Ipu yucCjle NMPOXONOB, ONMpENEJNEHHOM Ha OCHOBAHMH MpPAKTHYECKH
NPHHATBIX KO3 (UUHUEHTOB, MONYyUYHTh 3aJaHHBI KOHEUHH IPO(HIIb.
IIpu 3TOM Ha BHINOMHEHUE 3TOM 3a/1a4H MOTYT BJIUSITH PA3JHYHHEE (haK-
TOPBI: KOHCTPYKHHS H PAaCHOJOMKEHHE MPOKATHOTO CTAHA, MOILHOCTD
IBHTaTe/Isl, CBOWCTBA MPOKATHIBAEMOr0 MeTasia U, HaKOHel, Tpe6o-
BaHMsl noTpebHuTeel 1o JOMycKaM M KadyecTBy MOBepXHOCTH. Uem
MeHblIe YUCJIO NPOXOAOB, TEM MeHblle NJIHTENbHOCTh NPOKATKH; Of-
HaKo IPU MeHbLIEM YHCJie NPOXOA0B TPebYIOTCS NOBHIIIEHHLIE 06XKa-
THst. Jlast BeJlMuHHBE! 0GXKaTHI CYLIeCTBYeT Mpefes, KOTOpHI onpese-
JSIeTCA CrOCOBHOCTbIO MeTaslja K AedOpMalldM, 3aBHCAIEH B CBOIO
‘ouepesib OT CONPOTHBJEHHsS Aedopmanuu. [locienHee 3aBHCHT Kak OT
TEMIepaTypsl MeTaJia, TdK U OT ero XMMHYeCKOro coctasa. Ecig Ha
CTaHe MPOKATHLIBAETCSI METaJlJ C PA3/IMYHBIMH CBOHCTBAMM H PAasJiHy-
HOro XHMHYECKOro COCTaBa, TO KaJuOpoBKa AOJ/KHA ObITh paccyuTa-

Ha TakKHM 06p330M, YTOOBI AonyCTuMble IIpelesul He 6BLIH MpeBbI-
INEHHI.

Ecsiu mpoussonutcs KamuGpoBKa HOBOTO CTaHA, TO HYMKHO MpPHHHU-
MaTb BO BHHMaHHE ONBIT pafoTalOLIUX CTAaHOB. B ocHOBY a0/KHO
OBITH MMOJIOKEHO CTPeMJIEHHe NMOJAYYHTb T[OTOBbI MPODHIL B MHHH-
MaJIbHO BO3MOXKHO€ YHCJIO NPOXO/IOB, YTO ONpee/IsieT MPOCTOTY H 5KO-
HOMHYHOCTb paboThl Ha NPOKATHOM cTaHe. [Ipu 3TOM, KOHeuHO, HEO6-
XOMMMO He NEPeXONUTb IPAHML, B KOTOPHIX BO3MOXKHA GesaBapHilHas
¥ yCToHyHBas pabora.

Hackosbko BHICOKO KauecTBO paBoTHl MPOKATYHKA, MOTYT CYAHTDH
HCKJIIOUHTE/IbHO 3aKa3YHKHM — MPEACTABUTEIH OTpacJeil MPOMEILIIeH-
HOCTH, MOTpebJsomuX MeTalwl. TpeGoBauus MoTpe6uTesNell B yacTH

KaqyeCTBa, TOYHOCTH M YHCTOTHI INOBEPXHOCTH npokKata 3a nocjegHee
BPeMsI HENPEPBIBHO MOBBLINIAIOTCSA, ¢ TeM YTOOB MeTaJJl 6e3 KaKoH-Ju-

60 OpexBapHTebHON 06paGOTKH MOXKHO OBUIO NepenasaTsh AJs pabo-
TH Ha CTAHKH-aBTOMATHI,

Ha nonyuenue nponykuus, yaoBaeTBOPSIIOUIEH STHM TPeGOBAHUAM,
OKasbiBaeT GOJIbIIOE BJIMSTHHE He TOJIBKO YCTAHOBKA COBPEMEHHBIX
IIPOKATHBIX CTAHOB, HO M MeTolIbl Kanu6poBkH. OcoGeHHO HACTONYHUBO
c/IelyeT foOUBATHCST YMEHbUICHHsS] HANPSIKEHHH MeTaslia npu MpoKaT-
ke. [Ipumn K BBIBORY, 4TO AJIsi 9TONO ILenecoo6pasHo MOBHINATh
YHCJIO MPOXOJ0B, HACKOMBLKO 3TO NOMYCKAET YUCJIO KJeTeH, 0COBeHHO
npu MPOKaTKe KPYIJIOro, KBaAPaTHOTO U MOJIOCOBOrO KeJsesa. B Kaye-
CTBE THIMYHOTO NpHMepa MOXKHO NPHUBECTH NPAKTHKY OZHOro 6oJb-
OO0 €BPOIEHCKOro MeTaJ/Typruyeckoro 3aBofa. Ha saBome paGoran
IIPOBOJIOYHBIN CTaH CTApOro THIZ, HA KOTOPOM KAaTaHKy TOJIMIMHOMH
5 mm u3 3aroroBku 45 X 45 mm npokaTeiBasu B 16 npoxozos. Ha Ho-
BOM MPOBOJIOYHOM CTaHe 3TOT MPOLECC OCYIIECTBASIOT B 20 TPOXOL0B
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Ha 20 kaersx. Ha apyrux eBponeiicKux u aMepHKAHCKMX 3aBOAAX MPo-
BOJSITCS AHAJIOTHUHBIE MEpPONPHUATHSA.

3HauuTe/NbHOE MOBHIIIEHHE YHCJAA IPOXOJOB AJ TAKOTO TOHKOTrO-
TIpo¢uJisl, KOTOPHIt MTPOKATHIBAETCS HA MPOBOJOYHBIX CTAHAX, CONPS-
JKEHO ¢ ONMACHOCThIO UPE3MEPHOTO MOHHXKEHHS TEMIepaTyphl IPOKATHI-
Baemoro MetaJia. s mpefynpexieHHs 3TOro yBEJIHYHBAETCS CKO-
POCTh NMPOKATKH, YTO CTAHOBHTCSI BO3MOXKHBIM BC/IGACTBHE NpHMEHe-
HUS TIOALIMITHAKOB KayeHUs AJsi pabouux kjerei. [lpu sTomM nnHHA
oBpasylolpxcss MeXAy KJIETSIMH NMeTedb 33 CYeT Pery/npoBaHHs CKO-
POCTH MPHBOAHBIX ABHraTesell MOXKeT ObITh 3HAUHTE/bHO yMEHbUIEHA.
C TOH e LeJbl0 B KayeCTBe HCXOJHOrO NPOGHIIs NPHMEHSIOT He C/IH-
TOK, @ 3arOTOBKY MEHBLIETO CEUEHHS, a NEepPBYIO KJETb pacnonaraior
BO3MOKHO GJIMXKE K HarpebaTe/ibHOH IeYH.

[ToBLiIEHHe KAdeCTBa MOJIOCOBOIO NMpoKata IMPOUCXOAUT [YTeM
TIpUMEHeHHs] aHAJOrMYHBIX METONOB. B CBsizM ¢ 3THM C/efyer yKasate
Ha MepOoNpHSTHs MO MOBLIIEHHIO TOYHOCTH NMPOKATKH KPYIJIbIX 4 KBal-
paTHEIX mpocuJeil, onucanube B 1V raase.

TeHeHIHs K YBEIHIEHHIO YHC/IA NIPOXOIOB B OTAENBHEIX CIyHasX
TIpOSIB/ISETCS ¥ Ha COPTOBBIX CTaHaX. [IpuyHHOH 3TOro ABJIsAETCA 06bl‘{u-
HO TIOBBILICHHBI{l H3HOC BAJKOB TMPH NpOKaTKe OTAENbHBIX Tpoduiei.
Tlpexae weM NPUHHMAThb CTOJb PaiMKajbHble MEpHl /s MOBLIEHHSA
KayecTBa MpOQHJIeil, HeOGXOAMMO NOABEPrHyTh KalIHOPOBKY KPHTH-
yeckoMy aHau3y. OCHOBHOE NPaBUJIO KanuOGpoBKH (PACOHHHIX NPO-
¢usedi riacut, yTo JedopMauysl MeTallla BO BCEX 4acCTsX npoduis
JIOJKHa COBEPINATHCS 3aKOHOMEPHO U NMPOBOAHTHLCS MO BO3MOXKHOCTH
nenpepoiBHo.. CjieICTBUEM YKJIOHEHHS] OT 3TOTO NpaBu/a  ABJIACTCH
BOSHHKHOBEHHe NepeHANpsKeHUH B NPOKaThIBAEMOM MeTajlie H IM0-
BHILEHHE HW3HOCA BaJAKOB. BO MHOrHX cJydasx, OXHAKO, MOXKHO Ny-
TeM pa3yMHOTO H3MeHeHHs! KaJluGpOBKH HHOTJA 1axe OTAE/bHBIX Ka-
JAu6pOB WM yacTell Kaan6poe ¢ HEOGObIUHMH 3aTpaTaMu yCTpaHHTh
o11 gedekth. Hageemces, 4To nokasaHHble B HACTOALEH KHHUTE NIPHME-
PH U pasMepsl Kanu6poOB, NPHBEJEHHBE B TAGIHIAX, OKAXYTCH AJ7
STOH HeJH N0CTATOYHO HATJANHHMH. I[lepekajnOpoBka MoXeT ObITh
npoBefieHa Ge3 GOMBINOHA 3aTPaThl BPEMEHH.

Bosiblige W3MEHEHHS B TEXHOJOIHMHM JHCTONPOKATHOrO MPOH3BOL-
CTBa NMPOH3OULIH B CBA3H € PACNpPOCTPAHEHHEM HEMPEPBIBHBIX JIHCTO-
BHIX CTAHOB. B 6ynyuiem TOHKH# M cpeaHuii JHCT OyIyT HoJydyarth
IOMIHOCTBIO H3 IIMPOKOH MOJIOCH BMECTO CYTYHKH. Takxe IpeACTOHT
NMPHJIOKHTL YCWIAST K TOMY, 9TOObl B NOTPEG/ISIOUAX OTpacisix Mpo-
MBIIVIEHHOCTH BHEJPHTH TOHKHI JIUCT B BHAE PYJOHOB B3aMeH JHCTA
B Navkax.
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Kami6poBka wBemnepa No 20 B 5 HPOXOLOB «+vvvvrrnvvaenenannns 204 82 10 c=. paBHa
O6ine HOJIOXKEHUST KANHOPOBKH IUBEJHIEPOB - vvvevenvennnrennns 207 1 1 »
ConocTaBJienHe KaJaHGPOBOK NABYTaBPOBHX 6aJjOK W LIBeMaepos -- 210 86 11 cB. 2 sin 2«
4. Tlpokatka ¢acoHHHX mnpoduiedl Ha CYI[eCTBYIOIMX CTAHAX --.. 213 @ i »
‘Bakjaouenne e e e 290 99 7 u 8 cB. KanubpoBka KaaubpoBka kBajgpar—oBa
BHOANOTPADMA oottt ittt a et raa s 9294 18 3 on, ToxpoGioe ITojo6Hoe »
70 | Tlojmuch Moz — BBICOTa Vg — Buicota Tan
pHC. 158, 5 cH.
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