b. M. HJIIOKOBHY

[MPOKATKA TABPOBbBIX
[MPOPUJIEN
B OTKPbLITbIX KAJIMBPAX




AHHOTALIHA

B 6pounope H3JI0MKeHE 3/eMEHTH NPOKATKA
TaBPOBBIX H APYrHX NOJACGHLIX npoduiell B
OTKPBITHIX KanuGpax co cBOGOJAHHIM YIUIMpEHH-
€M; DACCMOTPEHE! cXeMHl INIPOKATKH, KOHCT-
pynpoBaHue KaJuGpoB, HacTpolKa CTaHa; NpH-
Be/IeHHl MPHUMEPH pacyeTa KaJiuUOGPOBKH H 3a-
BOJACKHE KaJMOGPOBKH TaBPOBHIX Npodued.

Bpounopa npennasnavena mis kanuGposiu-
KOB, MacTepoB H paGounx BeAywWwHX npodeccuit
NPOKATHOrO MNPOU3BOACTBA, a TAKXKe MOXKeT
OBITH HCMOMb30BAHA CTYAEHTAMH MeTaMIypri-
YeCKHX BY30B,

F'rasal

OBIIHUE ITOJOXEHHUSA

CopraMeHT NpOKaTa COAEPKHT O0JIbIIOE KONHUECTBO npodHIe-
pasMepoB TaBpoBO# cTaju. Kpome Toro, mMeloTcsi HeKOTOpbie Npo-
(MIA CNelMalbHOrO0 Ha3HaYeHHs, KOTOPBIe XOTd OTJMYalorcs no
(opMe OT TaBPOBOH CTajlM, HO He OTJHMYAIOTCH MO CXeMe NPOKaTKH.
K Takum npouisaM OTHOCATCS: TaBPOBast CTajb C MECTHBHIMH yTOJ-
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Puc. 1. Buanl TaBpoBoii cranu

..
N

\
S
)

i}

Y

NN

ILIEHHSIMH CTE€HKH M TIOJIOK; TaBpOBbIE l'lpOCpPIJlH CO CMelUeHHBIMH NOJI-
KaMH JJis1 OKOHHBIX NEpernJieToB NPOMBIIJIEHHBIX SHZHHﬁ; KpGCTOOﬁ-
pa3Hasi CTaJib paBHOro CONPOTHBJIEHUST UJH HECHMMeTPHUYHAst OTHO-

CHTENBHO KaKoi-TH60 OcH. Hexkoropbie Bungbl TaBpoBo#t cranau npen-
CTaBJieHBl Ha puc. 1.
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B CTPOHMTENLCTBE, CeILCKOM XO03SIHCTBE, XKee3HOA0POXKHOM TPaH-
ciiopTe H APYTHX OTPAC/AX NPOMBILJIEHHOCTH OGLIYHO HCHOJB3YIOTCH
TaBpOBble M NOAOCHLIE MM NPOQU/IH MENKHX M CpPeJHHX DasMepoB.
TaBpoByl0 CTajb OOJbUIHX Pa3sMEPOB INPLHMEHSIOT CPaBHHUTEJLHO
penko. [Tocaennsiss B MeTa/JJIMUeCKHX KOHCTPYKILHAX, B 3aBHCHMOCTH
oT HeoOXOAMMOro COOTHOLUEHUS MeXKIY BBICOTOH CTEHKH W obureil
LUMPHHOM T0JIOK, 3aMeHACTCH ABYMS PaBHOOOKMMH HJIM HepaBHOGO-
KMMH yroJakamu. IIpuMeHeHMe yrJ1OBHIX NpodHJeld BMECTO GOJIbIINX
pasMepoB TaBPOBOH CTajM MNPHUBOAMT K YAOPONKAHHIO CTOMMOCTH
KOHCTPYKIMH, TaK KakK YCJOXKHSIIOTCA MOHTa)KHble paboThi M yBe-
JIMUHUBAeTCAd PaCXon MeTadJa.
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Puc, 2. Ilpoduas tasposoit craau  Puc. 3. [lenense TaBpOBOro npoduis

Ha 3JeMeHTH

OnuuM W3 noTpeGuteseli TaBPUKOB NOBLILIEHHOH TOYHOCTH M3
JIETHPOBaHHBIX CTaJell gB/sgeTcs aBHalMOHHAs NPOMBILIEHHOCTS,
npexbsiBasionias Gosee xecTkue TpeGOBaHUSI K KauyeCTBY rOTOBOTO
npokara.

B 3aBMCHMOCTH OT COOTHOINEHHSI MeXAYy OCHGBHbIMH pasMepaMu
Pa3/MYAIOT TABPOBYIO CTAJb C BHICOTOH CTeHKH, PaBHON OOLiel LIHPH-
He noJjok. TaBpoBbie NPodUAH HeGONBIIKX Pa3depoB OTJIHYAOTCA OT
TaBpOBbIX Npohuseli GOJMBUIMX pa3MepoB CAELYIOLHMH OCOGEHHO-
CTSIMH:

1) sHaunTesbHOU TOMIIMHON CTEHKM H IOJOK MO CpaBHEHHIO C
pasMepoM npoduJs;

2) BeqMYHHOH OTHOIUEHHS
TOJiOK.

[lonepeuHoe ceueHHe TaBPOBOH CTajJM OGBLIYHOrO TUIA COCTOUT
43 HOXKH (CTEHKH) W MOAOWIBH (JABYX MOJIOK) M HMeeT cljeiyloliue
pa3Mepsl (puc. 2 u 3):

H — Bricota npoduas (creHxu);

B —ofmas 1UpHHA TOIOIIBE
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BBICOTHl CTEHKH K o6uieli LIUpHHE

b — mMpPHHA KaxXAOH NOJKH;
¢ — TOJIIIHHA CTEHKH Y KOHILA;
d — TOJIIMHA CTEHKH Yy OCHOBAHUSA:

'

‘@ — TOJILHMHA NOJIOK Ha KOHIE;

@; — TOJIIL{HHA NOJIOK Y OCHOBaHUs,
R —paanyc coeiMHeHHs] CTOHKH C INOJIKaMH;
ro —panHyc 3aKpyryeHnsi KOHLA CTEHKH;
ri — PamHyC 3aKpyTJieHusi KOHIOB MOJIOK.
Ilpu pacuere KaJuGPOBKM HeJlecoo6pasHO BBECTH CJELYIOUIHe

JIONOJIHUTEJIbHbIE Pa3Mephl:

Ce=

ct+d
2

n

a. 9

rae €, — TOJIUMHA CTEHKH nocpeiuHe;
@, — TOJIIIHHA HOJIOK NOCPeIyHe.
Tak kax TaBpoOBYiO CTa/lb HPOKATHIBAIOT NPEHMYUIECTBEHHO B 'CO-
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OTBETCTBHM C TEeXHMUeCKMMHM YycaioBHAMH (€xuunii ['OCT orcyrer-
ByeT), TO COOTHOLUEHHS MEXIy PasMepaMM OTHe/IbHHIX uacTefl npo-
¢Guag M3MeHSIOTCS] B LIMPOKHX npepenax (taGa. 1). '

TaGanna 1
CooTHomEHNA MEXAY pasMepaMH OTHEAbHBLIX SAEMEHTOB TABPUBHIX Npoduieh

v

Tipoduan B . e < <

H B a.
Tappopsie  ciMmeTpHuHbe | 0,33—1,47 10,085—0,64 0,055—0,28 | 0,66—2,75
To® xe, HecummeTpuusme | 0,39—0,75 | 0,10—0,30| 0,08—0,16 | 0,54-—1,1
To e, cneunanbhste . . | 0,2—0,93 | 0,14—2,550,058—0,4 | 0.93—5,95

IMosicorbie ¢ wupHHOH NO-:

a0k 56—96 mm . 0,23—0,25 | 0,18—0,22 | 0,09—0,1 | 0,47—0,55
JIn5 OKOHHBEIX H (hOHA PHBIX '

TepenyeToB NpoMbIILIEH-

HBIX 3aHui . . . . . 1,0—1,46 | 0,10—0,12'] 0,09—0,14 | 1,24—1,%5

Ordowenne H/B, ToNMHA CTEHKH M NOJAOK SBJASIOTCS OCHOB-
HEIMM (pakTopaMm npu BhIGOpe CXeMbl NPOKaTKH, HCXOJHOR 3ar0-
TOBKH M uHCJIa (pacOHHBIX KaJdulpoB.

Paznnune B TOMIMHE CTEHKM M TOJOK AJis JaHHOTO npodmaa
OKa3pIBaeT GoJbiIOe BJIMsIHHE Ha o0pa3oBaHyue BHYTPeHHHX Hanpg-
JKEHUH NpW OXJIaXKAEHWH roroBoro npokata. [Ipu oxnaxnenuum Tas-
POBOit cTasiH ¢ TOHKOH CTEHKOH W TOJNCTLIMM NOJKAMH BHauaJje 0X-
Jaxpaercs creHka. [1pn aTom mosikd npoduas nperepneBaioT Mia-
CTHYECKYy10 AedopMauMio, TaK KaK TeMhepatypa HX CPaBHHUTEJbHO
Bpicoka. [Ipu panbHeillieM OXJaXXAeHUH YMEHBIIEHUIO IJTHHBLI NTOJMOK
NIPENSITCTBYIOT yiKe OCThIBLUIME YacTH. B pesyabrare BO3HMKAIOT BRY-
TPEHHHE HanpsAXeHHsd — pacTATHBAIOUIMEe B MOJIKaX M CKUMaKOLHe

5



g creHke npoQuis. BenuuMHa STHX HanpsXKeHHH MOXeT [pe-
pELIATh BHYTPEHHHE HanpsiKeHWs BCJEACTBHe HeDaBHOMEDHOH Je-
popMauFH ¥ 3aBHCHT He TOJIbKO OT OTHOIUGHHS TOJILIMH SJeMeHTos
npo¢uas, TO TaKkKe OT ero (OPMEI H COOTHOIICHHA n.n9mane1?x. Tlpu
OXJayK[eHHH T4BPOBBIX NpPOGHJell ¢ TOJCTOH CTEHKOH M TOHKHMHM
poJKaMU PacTArMBaIOINe HANPSAXKeHHS BO3HHKAIOT B CTEHKE, a CKHU-
smaole — B Nojkax npoduas. PasHOTOMIIMHHBIE TaBPOBble MpO-
$nau npu oxnaxneHuu nsrubaiorcs. Ecan TaBpoBbie npoduin eme
W HeCUMMETPHUEL OTHOCHUTEJILHO OCH CTEHKH, TO BO3MOXKEH He TOJb-
Ko M3ru6, HO H CKPYUHBaHHMEe HX IO AJIHHE,

[1pu NpOEKTHPOBAHMHU CTaAJIbHBIX KOHCTPYKIMH Haémonaezcsx TEH-
JEHIMS K YMEHbIIEHHIO TOJILIHHB CTeHKH M NOJIOK TaBPOBOH CTaJH
¢ [eJbl0 DKOHOMHH MeTajJa H o0JerdyeHHsi Beca COOpPY:KEeHHil, Me-
XaHM3MOB M MalMH. HanpuMep, npuMeHeHHe HOBHIX TaBPOBHIX IPO-
¢useil ¢ TONLMHOM NOJNOK W CTeHKH 3,3 MM, OCBOeHHHX Ha YUycos-
CKOM MeTasulypruyeckoM 3aBoje B 1957 r. nasi ¢poHapHBIX M OKOH-
HBIX NEepenJieTOB NPOMBILJIEHHBIX 3LAHUH, JdeT KOHOMHIO MeTaJJa
J0 20% w -3HAUMTEJNbHYIO 3KOHOMHMIO TOIJIMBA, TaK KaK yMeHbiUa-
I0TCSl TIOTEPH TeNsa 3LaHUSIMH.

[Ilnpokoe npHMeHeHHe HAXOAMT CHMMeTpPHYHAsl TaBpoBas CTaJb
¢ 3aKpyrJEeHHBIMH ¥ OCTPBIMH KpPOMKaMM, Da3HONOJIOYHafd, pasHo-
tosuuHHas K ap. Ilon pykoBoncteoM coTpyaHnkoB MHcTHTYTA 3J1€K-
tpocBapku uM. akaa. E. O. [Tarona AH CCCP npoBozasTcs OnbiTH
[0 H3rOTOBJIEHHIO NIMPOKOMNOJOYHBEIX TOHKOCTEHHBIX JABYTABPOBBIX
0allok nyTeM aBTOMATHUECKO#l CBAapKH JBYX TaBPOBBIX MOSICOB C
HOJIOCOBOH CTaJbIo.

Pasmeprnr npodunsi, paamycel 3aKpyrijeHuil, YKJIOHB GOKOBBIX
rpaHeil noJIOK M CTEHKH IOJIKHBI HAXOJUTHCS B Ipelesax JONycKae-
MBIX OTKJIOHEHHil, KOTOpble 3aBHCAT OT Ha3HayeHus npoduas. UHo-
ria nperbsBJSIOTCS HONOJHHTE bHEIE TPEeOOBAHHST MO YUCTOTE NO-
BEPXHOCTH, CHMMETPHYHOCTH NOAOIMIBE OTHOCHTENBLHO CTSHKH H T. A.

Ilpn npokarke TaBpPMKOB NpoLecC HepaBHOMepHOH HedopMauuu
NpOTeKaeT B CJIOMHBIX CKOPOCTHBIX M CHJIOBHIX YCJIOBHsIX. Benen-
CTBHe 5TOTO pacueT pexxuMa 06K aTui, BLIOOP CXeMbl IPOKATKH, YIUH-
PEHHS M KOHCTPYKLUHMM KaJHOGPOB NPH OTCYTCTBMH HalEXKHBIX Teope-
THYECKHX (OpMyJ BecbMa 3aTpyAHHTE/eH, 0co0eHHO NMpH NpOoKaTKe
TaBPOBOH CTaJIM B OTKPHITHIX Kanubpax ¢ HCNOJIb30BaHHEM BHIHYHK-
JEeHHOro yUIMPeHMs, BeJIHUMHA KOTOPOro 3aBHCHUT OT MHOTHX (hakro-
POB, B TOM UHCJIe U TEXHOJIOTHUECKHMX.

3azaya KaJuOpOBLIMKA 3aKJOUaeTcs He TOJBKO B NOJYYEHHH
npo¢uns, coorBercrBytoumiero 'OCT UM TeXHHUECKMM YCJIOBHSIM,
HO U B ofGecneyeHHUM BHICOKOH NMPOWU3BOANTENBHOCTH CTAaHA, CHUKEHHUH
Ce6eCTOMMOCTH TOTOBOrO NpPOKara, BO3MOMXKHOCTH HauGoJiee MOJHOI
MeXaHH3auMHM M aBTOMAaTH3alMH TeXHOJOruyeckoro npotecca. Ilpu
paspaBoTke KaJHGPOBKM HeOGXOAMMO YYHTBIBATH OCOGEHHOCTH KOH-
KPeTHOro craHa, TaK Kak MeTOA NPOKAaTKH, AaBIIK{l XOpOUIHE pe-
3yJIbTaThl, HanpuMep, 4/ CTaHa C JHUHEHHBIM PaCloJIOKEeHHeM KJle-
Tell, MOXeT 0Ka3aTbCsl COBCEM He NPHIOAHBIM MJSi HenpephLBHOTO
6

craHa. B npouecce pabothl cTaHa KaauGpoBKa J0J3KHA HENpephIBHO
pasBUBATbCSl M COBEpIUEHCTBOBATLCA, BoJiblioe 3HaueHuwe npu sTom
UMeeT H3yueHHe paboThl KaJHOGpOB M HalJIOJeHHe 3a HX HM3HOCOM
¢ yYeTOM BCeX H3MeHeHHMH B copTameHre craHa. Kak npasujbHO
yKa3biBaeTcsl OT[eJIbHBIMM aBTOPaMM, paspaGoTka KaJuGpOBKH siB-
JggeTcsl TBOPYECKHM HHIKeHepHBIM NpPOHeccOM M He CBOAMTCS K OJI-
HOMY MareMaTHuecKkoMy pacuery. Hayynasa ocnosa xaanGpos-
KH—3TO Teopusl INPOKAaTKH M TeOpHA myiacThyeckoii zedop-
MaLyH.

Jnst ynpoiieHusi pacueTa KaJuOpOBKH CJ0XKHBE NPOGHIN 0ObIY-
HO pa30uBAlOT HA HECKOJIbKO NPSMOYTOJIbHBIX HJIH OJM3KMX K HHUM

Bepxuud Banor
S ———

Huxnut 8anox

Puc. 4. CxeMa BO3HHKHOBEHHA OCEBHIX YCH-
Juil B TaBPOBHIX KanuGpax Ganousoro THna

CEeYeHHH, 10 KOTOPHIM MOXKHO KOHTPOJHPOBATHL CTeNeHb AedopManiy
OT/eJIbHOI YacTH M NPHUMepHO TNPEeACTaBUThb CTeNeHb 3anoJIHeHMs
kaanbpa npu npokarke. B Hacrosliee BpeMs HEBO3MOXKHO olipeje-
JUTh TPaAHMLUB OEeHCTBHTE/ILHOTO TeYeHMA MeTajla, MeEeHsolnecs
B 3aBHCHUMOCTH OT YCJIOBMH ZedopMalMH M KOHCTPYKUHH Kalu6pos.
[Tpu u3yueHHu TeueHust MeTasJia HOTOJHHTENBHO YCJAOKHAIOT 3a1auy
pafHycH 3akpyrieHuii B MecTax COeJMHeHHs CTeHKM M NOJIOK TaB-
posoro npotduas. s onpereneHusi cpefHeH BHTSIXKHU B Kanubpax
CNOXHOI (OPMBI A0 CHX NODp He HMeeTCs HaJAeXKHBIX METOJOB, He-
CMOTPsi Ha GoJbiroe uucjo paGor B 310l o6Jjacti. B najbHefimmem
TNIpHHATA CXeMa JeJieHHs TaBPOBOTO NPOgHJst Ha 3IJEMEHTHI, NOoKa-
3aHHasg Ha pHc. 3.

Tak xak no ¢opMe TaBpoBas cTajb MNPeIcTaB/sgeT [0JOBHHY
OByTaBpoBoii 6aJIkKi, TO NPOKAaTKa TaBPOBOil CTajlM MU APYTHX NOROO6-
HBIX npoduaell AJuTeJlbHOe BPeMsi NPOH3BOAMJIAChL B 3daKPHITHIX Ka-
Ju6pax GajsoyHoro TMna. OjHaKo B OTJIMYME OT JBYTAaBPOBHIX 6aJiox
TaBpoBbHI# Npo¢HJb, UMEMWMH OAHY OCb CHMMETPHH, JONYCKaeT
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npu NpoKaTke KaHTOBKY Ha 90°. Kpome TOrO, NpH BepTHKaJbLHOM
HON0KEHHH CTEHKH B UHCTOBOM KajMOpe MOJKM rOTOBOro Npoduus
MOryT OBTb TOJYYEHB C HE3HAUHTE/NbHHIM YKJIOHOM WM B CJayuae
HeoBGXOMHMOCTH coBceM Oe3 ykjoHa. IIpa 3ToM GOKOBHIM T'paHAM
CTEHKH NPOQUASA NPHIAETCH YKIIOH 1—29%, o6ecneunBatomuil Gec-
npensiTCTBEHHBIA BBHIXOA MOJIOCH M3 BaJKOB H yMeHbIAWWMA 1aB-
JeHMe Ha BaNKoByio apMartypy. IIpH BepTHKaNbHOM Pacro/OXKeHHH
AOJICK B YHCTOBOM KanauOpe, 4TO B NpaKTHKe BCTPEYaeTcsl CPaBHH-
Te/IbHO PEIKO, MOXHO MOJyuaTh NPouib 6e3 yKkJIOHA HAPYKHBIX
rpaHell CTEHKH. -
B 3akpuIThiIX Kaau0pax 6a/oYHOTO THNA NPU NPOKATKe TaBPOBOW
cTajli BO3HHKAIOT 3HAYMTEJIbHbIe OCEeBhle YCHsHsi (pucC. 4), TaK Kak
J@aBJEHHUSI CO CTOPOHBI OTKPBITOH MHOJIKM NPHJIOKEHH K Pa3HbIM BaJ-
KaM, HanpasJieHbl B NPOTHBONOJIOXKHLIE CTOPOHEI M HHYEM He YpaB-
nopemuBaoTes. [y KoMneHcaluu OCEBBIX YCHJIMH, BO3pacTaioOmuX
C yBesuueHHeM OO6XKaTHs M yMeHbIEHHEeM TeMneparypbl NPOKaThi-
BaeMbIX 10J0C, HeOOX0AMMO Ha BaJsIKaX NpefyCMaTPUBATh ONOpHbIE
KoHychl. MlHorna Ha cTamax crapoil KOHCTPYKUHMH B Ipouecce Ipo-
KaTKH OTIOPHLIE KOHYCHl CMA3bIBAIOT JJIS YMEHBUIEHHUSI HX H3HOCA.

TF'aasa 2

METOJ bl MIPOKATKH TABPOBOW CTAJIH

\

MpoxaTka B 3aKpbiThIX Kaaubpax

Ha puc. 5, a npeacraBneH ojuH U3 HauboJsee pacnpoCcTpaHeHHBIX
BapHaHTOB KaJMGPOBKH, KOTODHIH paHbile IJHTeJbHOe BpPCMs MpH-
MeHSIJICS B KayecTBe THIOBOH CXeMBI JJIsi [IPOKaTKH TaBPOBHLIX MPO-
¢uneli cperHHX H GOJIBIINX Pa3MePOB, a B HaCTOSLIee BPEMs HCNOJIb-
3yeTcsl C HEKOTOPBIMH BHOM3MEHEHHSIMH Ha OTAEJLHBIX 3aBOAAX.
STOT METOJ HMeeT CylileCTBeHHBle HEL0CTATKH, OrpaHuyHBaiomHue 06-
JacTh €ro NPHMeHeHHs. B nepBbIX ABYX KaJauGpax HepaBHOMepHoe
06xKaTHe No MUPHHE H3THOAET NOJOCY B CTOPOHY MeHee 06 KHMaeMok
uacTH. BeslmynHa naru6a 3aBUCHT OT COOTHOIIEHHS MJioLiane, HMeio-
IIHX pasjuyHble KO3()(UIUMEHTH BHITAXKKH, H OT BEJHYHHBI ITHX
xoaddunuenros. g obecneyeHns NPsSMOJHHENHHOro BHIX0Aa NOJIO-
Chl M3 BaJIKOB NPUXOIMTCS YCTAHABJIMBATh XOPOLIO 3aKperJieHHble
JJMHHbIE BHIBOXHBbIE JIMHEHKM M MpPOBOLKH YTSAMXKEJIEHHOH KOHCTPYK-
IlMM, KOTOphie BCe e OBICTPO HM3HAamuBaiorcsa. TpeGyercs vacras
uacTpolika, a B OTHEJbHBIX CJydYasix M NpexJeBpPeMeHHasd 3aMeHa
BaJKOBO apMaryphl, BEI3bBAOLLAs JONOJHHTE/bHbIE TPOCTOH CTaHa.
[Tpu BeIXOZie H3 BAJIKOB 3aJlHHe KOHIbI NOJIOC HCKPHBJSIOTCA M 3a/1a-
Ya UX B MOCJENYOUMA KaJH6p 3aTpyAHHTEIbHA. Uarn6 npokartbiBae-
MbIX NOJOC 0cO6eHHO BpejeH NPH APOKaTKe GOJIbIIMX Pa3MepOB TaB-
pOBOJi CTa/IH, KOTAA BO3HMKAIOT 3HAuMTeJbHble GOKOBhLIE JaBJeHHS,
CONPOBOXKAAWIIMECST PE3KHM HCKPHBJIEHUEM NTOJIOC, YTO HEXeEJlaTedb-
HO M3 coobpa)keHMil NPABHJ TeXHHKH GesonacHocTH. I/t MeJKo-
COPTHBIX CTAHOB C JIMHEHHBIM PACNIOJIOKEHHEM KJeTel, 0COGEHHO npH
OTCYTCTBHH OGBOAHBIX aNNapaToB, BAHsHME M3THGa HESHAYHTENbHO U
B GOJILIIHHCTBE CJyuYaeB MOXKET He NPHHHMAThCs BO BHUMaHHE. Ilna
npejoTBpaluleHust H3ru6a noJioc Ha MEJKOCOPTHBIX CTaHax yCTaHaB-
JUBaiOT ABOHHBIE BHIBOJHBLIE JHMHEHKH, a AJs1 yCTPaHeHHT HX CMe-
LIEHHS 3aKJ4aNBBAl0T METaJJIMYECKYyl0 PacnopKy MexAay KpafiHeil
NuHefikoll 1 cTOfKOH cTaHMHLl paGoueli kaetH. I1pu sTom nosrImaer-
csl M3HOC JMHeek. Ha HenmpepbIBHBIX CTaHax M3THG M HCKpUBJEHHe
110J10¢ HEAONyCTHMBL.

B TpeTheM KanuGpe paccMaTpHBaeMofl cXeMbl ¢ BEPTHKaJILHEIM
PachoJIoKEHUEM CTeHKH IPevCMaTPUBAeTCsl YTOHeHHE T0JIOK H pas-
TOH UX MUPHHH BCIENCTBHE BRIHYKJEHHOro yiunpeHus.. Kpome roro.
B 3TOM KaJuGpe KOHTPOJMPYETCsi Pa3Mep CTEHKH MO BHICOTE.
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Puc. 5. Cxema mpokaTkM TaBpoBOfl CTanH B
3aKPHITHX Kanubpax

OcTanbHble KaAHGPLI, BKAIOYas uHcTOBOH, paboTaloT nogo6uo Ga-
JIOUHBIM ¥ TIpH pa3paboTKe KaAMOPOBKM € HEKOTOPHIMHM OrpaHuye-
LMSIMH MOXeT ObITh McMOJb3oBaH Merox pacuera B. Il. Baxrtuxo-
pa [1]. Onnako meron B. I1. BaxTuHoBa HMeer HEKOTOpHIE HeNO-
CTATKM U npuMeHseTcd peako. OOLIYHO MCNOJB3YIOTCA ONBITHHIE 3a-
BHCHMOCTH JISi TIOCTPOEHUs KaJu6pOB, onpefesieHust YTAKKH 1 NpHU-
palieHuii monok. BokoBkie 062Karusl MOJIOK B 3aKPBITLIX YacTdX Ka-
JHGPOB BHIGHPAIOTCSA MMHMMaJlbHBIMH UJIH OTCYTCTBYIOT COBCEM, OCO-
GeHHO B TIPENUUCTOBBHIX M YMCTOBBIX KanuGpax. ToJsbKo B pearux
cayuasx 06KaTHsi JOCTHIaloT CYWeCTBeHHOH BesuunHsl. HUroGur no-
AyunTh Heo6xoxumyio Bhicoty (mo I'OCT umpuHy) NOJOK, NPHHH-
MalOT NOBHIHIEHHYI0 MX YTSKKY. COOTBETCTBEHHO YBEJMYHMBAIOT U
BHICOTY MCXOJHOH 3arOTOBKH.

[Ipn paccMoTpennn npoluecca gedopmanuu B Kaaubpax Gajou-
HOrO THIA, KaK y¥Ke yKasblBaJOoCh BO MHOIMX MCCJIEAOBAHUSAX, yCJO-
pust NeGOPMAlHK OTAEJBHBEIX 3JIEMEHTOB NPOodM/sS B HayalbHBEIA H
KOHEUHblii NepUOAH Pa3yiMuHbl. PasHOBpeMEHHOCTHL Jedopmalluu Be-
1eT K HepaBHOMepPHOCTH €e MO JJHHe ouara nedopmalui, conpo-
BOXKJAIOILeHCs NepeTeKaHueM MeTalJla H BOSHHKHOBEHHEM BHYTDEH-
HUX HanpsKeHWi, npuyeM NocjeqHHe MOTYT CYMMMpOBAaThCs C Ha-
npsiXKeHUsIMH, BO3HHKAIOIMMH TIPH OXJaXJIEHHH MeTajjla Ha X0Jo-
auapHuKe. Ileperekanne MeTanja o0ycJOBJMBaeTCss pasHOBpeMeH-
HOCTbIO JeopMalMM H IIPOUCXOJMT KakK B 3aKPHITHIX, TaK H B OT-
KPBITHIX TaBPOBHIX KaJHGpax.

[TpumensieMbie Ha Hekoropeix 3aBojax (MMK, KMK, HTMK,
UycoBcKofl MeTaJTyprudeckuil 3aBoj U p.) GasouHbe KaiuGpsl 6e3
naruba MJAM ¢ U3rM6OM CTEHKH ¥ NMOBHIIUEHHBIM YKJIOHOM HapyXKHBIX
rpaHeil danneR (oTkpuIThX Ko 20—22%, 3aKkpHTHX A0 5—8%)
cMemaioT gedopMmauuio ¢JaHLeB K KOHIY ouara aedopmainy, cy-
leCTBeHHO ©006J1er4aoT YCJOBHs paGoTHl KaJMOPOB M YBEJHYHBAIOT
uxX cTofikocTb. IIpy 3TOM yMeHblllaeTcsi pPacxoJi BaJKOB, H BO3pa-
cTaeT YMCJO IepeTouek UX, B MpOllecce KOTOPHIX, KaK nNpasuJo, MoJ-
HOCTbIO BOCCTAHABJAMBAETCs MIHpHHaA Kaanbpo. CaenyeT OTMETHTH,
YTO H paHee IJIsi TaBPOBBIX KaJauGpoB GaJIOYHOro THNa PeKoMeHAO-
BaJIOCh MPHMMEHSATh YKJOH HApYXKHBIX rpaHell OTKPHITHIX NOJOK 10
14—17,6%.

IMpn npokaTke TaBpoBO# crany B GajouHblx Kanubpax no Mepe
H3HOCA OMOPHBLIX KOHYCOB TOJIIIMHA OTKPBITOH MOJNKH (CM. pHC. 4)
NOCTENEHHO BO3PACTaeT, BCJIEACTBUE YETO HENPEPhIBHO YBeJIHUHBAeT-
cs1 06K aTHe MOJKH NO TOJNLIMHE B 3aKPBHITOH 4acCTH CJEAYIOLero Ka-
aubpa no xoAy npokaTku. IlpoBosnakuBaHHe CO 3HAUHUTEJILHBLIM 06-
#aTHeM BbI3bIBAET 3aKJMHMBaHHE M fepeMelleHHe MeTasasa U3 3a-
KPBITOI TOJIKH B OTKPHITYI0. 3aKJMHHBAHUE 4acTO CONPOBOXKIaeTcs
OKOBLIBAHHEM M TOJOMKAaMH IPOKaTHBIX BaJKOB. DhicTpo M3Hauu-
BAETCH M BbIXOAMT M3 CTPOS BaJKOBas apMaTypa, OCOGEHHO NpPH APo-
KaTKe TOHKOCTeHHHIX npoduieii. B Mecre CoeauVeHHsl 3JE€MEHTOB
npodunst H3-3a CMEIUEHMs] OCHOBaHHMsI CTEHKH OO[asyioTcsl 3aKaThi,
KOTOphle MOTYT ObITh He3aMeTHHIMH M B pAfie CJlyuyaeB OGHapYXH-
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paloTcad Ha o6pasiax ToTOBOTO NIPOKaTa TOJBKO nociae rayGoKoro:

tpaBJenns. ITosToMy B KaJMGpOBKax TaBpoBbLIX NMpodueit no Ganbu-
HOMY METONY TPHHUMII PAaBHOMEpHOW AedopMaunu He Hales TPH-
MeHEHHSI M TOJIUHMHA OTKPHITHIX MOJIOK APeAyCMAaTpPHBAETCS MeHblile
TOJILMHBI NIOC/E/YIOUX 3aKPhITHIX. TaK KaK H3HOC BaJKOB B MECTax
OTKPBITBIX TIOJIOK GOJILIIOH, TO TOJIIKMHA TOJIOK NOCTENEHHO BO3pa-
CTaeT Mo Mepe M3HOCA BaJIKOB H ONOPHBIX KOHYCOB.

Jlas MOATOHKH ONOPHEIX KOHYCOB BaJIKOB MOXKHO PEKOMEHIOBATL
crefywoliMi ¢cnoco6, npUMeHsIeMEIl Ha HEKOTOPHIX 3aBonax. BHataJe
Ha HOBOM KOMIUJIeKTe BaJKOB OKOHYATEJNLHO BHTAYMBAIOT TOJBKD
pyubM OIHOTO BaJRa, a Hpyroro— BuepHe. OnopHsie KOHYCH TIIA-
TeJILHO NOATOHSIIOTCS, NPOCBET BO BCeX KOHYCAX JNOJXKEeH ObITh OfM-
HAaKOBBIM H N0 BO3MOXXHOCTM MHHHMAaJbHBIM. 3aT€M BAJIKH yCTaHAaB-
JMBAIOT B paboueil KJIeTH M MPUTHPAIOT ONMOPHBIE KOHYCH MyTeM MpHu-
XKaTHd BaJKOB NPH HX Bpamennu BxoJjocrywo. [ocie aroro npous-
BOJAT OKOHUATEJbHYIO OTAEJKY KaJIHGPOB HA BaJbLETOKAPHBIX CTAH-
Kax. JTOT Cnoco6 HCNOJIb3yeTcst B Tex CJyuasx, KOraa Ha IpOKaT-
HOM CTaHe KJeTH paboTaioT NepHOIHYECKH, YTO YacTO BCTPEYAETCSH
Ha MEJIKOCOPTHBIX CTaHaX THIIA NEPEMEeHHOe 1yO, NPOKAThIBAOLIMX
HEeKOTOpble NPO(UJIN 3a pasHOe 4HCNO NpoxonoB. Ha npurupaHue
KOHYCOB HOBBHIX BaJIKOB 3arpauyMBaercd BpeMs, KOTOPOe, OAHAKo, He
BJMACT HA NMPOU3BOAMTENLHOCTL CTaHa. B ApaKTHKe oTeueCTBEHHBIX
34BOJIOB KOHYCBI NPHTHPAIOT HA BaJKaX JAJd [IPOKATKH Pa3iHYHBIX
BUAOB GopToBbIX Npodusell, npesHasHaueHHLIX /s aBTOMOGHJe-
CTPOCHMUS.

Ilpu pacnonoxennn xanuGpoB Ha BaAKax KPOMe ONMOPHBIX KOHY-~
COB MHOTO MeCTa BCJIELCTBHE IVIyGOKHX BPe30B 3aHUMAIOT NPOMEXKY-
TO4HBIe GYPTHL, UTO COKpamaer ofliee uUuc/o KaAnGpOB.

Beuay Toro, 4To TaBpOBHII npodHJL B OT/HUME OT GasKu Jo-
nyckaeT KaHTOBKy Ha 90°, meTon KannGpoBku (cM. puc. 5, a) Moxer
OBITH HECKONILKO H3MEHEH ¢ MpHMeHeHHeM peGpOBHIX KaJm6pos. Ilo-
clentee oGecneyMBaeT MOJy4yeHHe TOTOBOrO npoduas Ges YKJIOHZ
BHYTPEHHHX rpaHeit nosiok. M iHOT1a ApH npoKaTke TaBPHKOB C [JIHH-
HHIMH H TOHKMMM NOJIKAMHM TIPELyCMarpuBaioT peGpoBHE KaiHGpbi
HE TOJIbKO B HayaJie M KOHIle POKATKH, HO M B cepelliHe (pHc. 5, 6).
B kayecrse nepBoro kanu6pa npumensercs peGpoBoii Kaau6p, Tak
KasbiBa€MOTO KOJIOKOJILHOTO THIIA, B KOTOPBIH 3a4aeTCs Mo AMAaro-
Ha/Mn 3aroToBKa KBAaJPaTHOTO CeYeHMsl, a MHOTAa POMOHUECKOTO HJIN
OBasipHOro. Obiiee yHCNO peGPOBLHIX KalHOPOB 32BHCHT OT TOJIIMHbE
Y LIMPYHEl NOJIOK: YeM TOHbIUE MOJKH M GOJbIle OTHOLIeHHe MX LIH-
PHHBL K BEICOTE CTEHKH, TeM GoJbllue TpeGyercsi peGpoBhIx Kanu6poB.
Onnako nMmelomuMcst GasoOuHBIM KanubpaM B JaHHO cxeMe FNpH-
CYIUH OTMeYeHHBle BhIIlle HEJOCTATKH.

Taxum o6pasom, cnoco6 npokarku TAaBPOBO#i CTa/iM B GajJouHbIX
Kanm6pax cllenyer NPH3HATL YCTApPEBIIAM H He COOTBETCTBYIOLIHM
COBPEMEHHOMY YPOBHIO NMPOKATHOTO. NPOM3BOACTEA. B T0O e BpeMs
HEKOTOpbIe BapuaHTEl 3TOro cnoco6a ¢ NpHMeHeHHeMm peGpOBLIX Ka-

TUGPOB MOXKHO HCHO/IB30BATH, B NepByl0 ouepelb /s TaBPOBOM
12

cTaJH, NOJIYUATb KOTOPYIO B OTKDPHITEIX Kasiubpax He NpefcTaBJsier-
cs BO3MOJKHBIM MO yCJIOBHAIM npokatkd. B ofwem cayyae Ganou-
Hble KaJuGpPHl CJe/VEeT N0 BO3MOKHOCTH -NIPEAyCMaTPHBaTh AJS Iep-
BBIX NPOXOJOB, NPH KOTOPLIX TeMAeparypa NOJIOC BbicoKad. Kpome
TOTO, B UEPHOBLHIX NpPOXOZax MacCHBHAdA BBIBOJHAsE apMaTtypa npe-
70XpaHSeT TMOJOCH OT 3aKJMHMBAHMSI B 3AKPHITHIX YacTAX KaJuGpos.

IpokaTka B OTKPHITHIX Kaaubpax

B mameii crpaHe mpokaTKa TaBPOBOM CTaJid B OTKPBLITHIX KaiuG-
pax OCBoeHa Ha Da3JIHUHBIX MerasTypruveckux sasozax (Iypwes-
ckoM, «Cepn u MoJor», uMm. ®. D. [I3epxunckoro u np.). 3areM
5TOT METOJl NPOKaTKu Gbl1 PacnpocTpaHeH Ha CJOXKHLIE thacoHHbIE
npouau, nogoGHble no (opme TABPOBOH CTasH, HalPHMEp TOHKO-
CTEHHBIH crelnxanbHbil npoduas Ne 2 a4t OKOHHBIX W (POHApHBIX
nepenJieToB NpOMBILIJIeHHbIX 31 aHHMi, npoKaThiBaeMblil Ha UycoBckoM
MeTaJl 1y pruuyeckoM 3aBoje. 5

[Tpokatka B OTKPHITHIX KajJubGpax MO CPaBHEHHIO C MPOKaTKOH
B Kanubpax 6aJOYHOTO THNA HMeeT CJefyiollue NMpeuMyllecrsa:

1. Boabmne Koadpduuuentst aedopmalMi BCIeACTBHE MEHbILIEH
ray6uHL Bpesa M npocroil ¢opMel KaaubpoB. [IpumeHneHue mnosel-
IIEHHBIX K03 duiMeHToB AedopManny NO3BOJAET B cjyuyae HeoGXo-
JMMOCTH COKPATHTb YHCJIO (aCOHHBIX KaJUGPOB M ofiuee YHCIO NPO-
X0J0B, 4T0 6/aronpHUsiTHO OTpaxaercst Ha paGore NPOKaTHOro CTaHa.
VYMeHbiIaeTcss KOJHYECTBO BaJKOBOH apMaTyphl, U3rOTOBJIEHHE KO-
Topoit BecbMa TPyL0eMKo. KOHCTpyKIMsI BaJKOBOH apMaTypsl ynpo-
utaercst, oco6eHHO JJisi KaJuOpoBR ¢ TOPHU3OHTAJbHLEIM PacloJfoxKe-
HHEM CTEHKH NPoguJsi; B 9TOM cJyyae HHOTJZA BO3MOXHO OTpaHM-
YUTHCSI MJOCKMMH BBIBOAHBIMH npoBojikaMu. Ilpy coxpauieHMH 4HC-
Ja (acoHHBIX KalHGPOB BO3MOXHa GoJiee MO/HAs MeXaHM3alUHf H
aBTOMAaTH3alHs [polecca NPOKaTKH (IpUMeHeHMe OOBOAHBIX amnna-
paToB, KAHTYIOHUIMX My(dT ¥ Ap.).

[Ipu BuIGOpe CXeMbl MPOKAaTKH H KO3((PHUUMEHTOB AedopMauHy
1e06X0JMM0 NPUHUMATh BO BHUMAaHHe Bce (PaKTOPEL, onpese/sioe
PHTMHUHYIO H HOPMaJibHyio pabory craHa. B npakTuke uacTa Ha-
6aopaercsi, 0COGEHHO JAJiT TOHKOCTEHHOH TaBPOBOH CTajlH, 4TO yBe-
JHyeHHe 4Mcia (pacOHHBIX KaJuGpPOB He CHHXKAeT NPOH3BOAHTENb-
HOCTH CTaHa, a yMEeHbIIaeT H3HOC BAJIKOB, COKPAIlaeT YACIO NePeBaloK
u o6JieruaeT HacTPOHKY CTaHa. )

2. B peGpoBbix Kaaubpax (c BepPTHKaJbHBHIM PaCNOJIOKEHHEM
CTeHKU) COBEpIUEHHO OTCYTCTBYIOT OCEBble YCHJHS NpPH NPOKATKe, B
pesyJbTaTe 4Yero 3aMeTHO COKPalldioTCs 3aTpaThl BPEMEHM Ha Ha-
CTPOFiKy CTaHa M HeT HeOGXOJMMOCTH B OMOPHHIX KOHyCax.

B naacroBhlx KaJauOpax (¢ TOPH3OHTAJbHBIM PacnosioKeHHeM
CTeHKH) BCJEJCTBHE HEKOTOPOTO YKJIOHA CTEHKH 10J0Ca NPH BHIXOAE
43 BaJKOB CTPEMMTCS M3OrHYTbCSl B CTOPOHY NOJIOK, HO M3THGY npe-
NATCTBYET BLIBOAHAS apMarypa H IpH 3TOM 00a Bajlka CMeliawTcs
B ofHOM HanpaBjeHHd. OJHaKo 3TO ycu/Me (3HAuMTEJbHOE B uep-
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HOBBLIX KanuGpax) HAacTOJbLKO Majo, YTO NPH AOCTATOUHO XOPOINO
3aKpeNJIEHHOH ‘apMaType MOXET He Y4uThiBaThcsi. B To ke Bpems
cMellleHHe TOJOochl B NJIACTOBBIX IIPENYHCTOBHIX KaJuOpax MoxKer
npuBecTH (CM. HHIKe) K HNedeKTaM Ha COTOBOM mpoduJe.

Ha onuMunakoBo#l a/nHe OOUKHM BaJKOB pasMeriaercss G6oJblliee
uHCJIO OTKPHITHIX KaJn6poB. Kpome Toro, yMmeHbilaercss MCXORHBIH
ZMaMeTp OTJIMBKH BAJIKOB, TaK KaK OTKPHITHIe KaJuGpLl He MMEKT
GoJblIOro AHamerpa no 6ypram. ’

3. Cokpauiaercsi pacxoi 3HepPTHH, UTO OODBACHSETCS OTCYTCTBH-
eM TpeHHs O OOKOBHI€ CTEHKH KaJaubpa M MeHbLUMM YyJIeJbHHIM HaB-
JaenneM. [lepexon Ha NMpoKaTky B OTKPBITHIX Kaaubpax Aaxe TOHKO-
CTeHHpIX NPo¢uJedl He BHI3LIBACT NEPETPY3KH 3JIEKTpoABHUrarTeneil
IJIaBHOTO NPHUBOZA H He TpeOyeT HX 3aMEHBbL

4. YMeHbIIaeTcsi Pacxoj NPOKATHHIX BAaJIKOB BCJeACTBHe GoJiee
pauMoHaJbHOTO pasMeleHuss KaJuGpoB M NOBHINEHHS MX CTOHKO-
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Puc. 6. ¥YunBepcanapHast cxema RNPOKATKH TOHKOCTeHHBIX npoduielt Ne 3, 4 u 6
JUIS OKOHHBIX H (OHApPHHIX NePenyeToB NPOMBIIVIEHHBX 3Hauuit

CTH, UTO C YYeTOM COKpalleHHs IepeBaJIoK 06ecneuuBaeT pocT iIpo-
M3BOJUTEJILHOCTH CTaHa.

¥Ynpouaercs o6TOYKa BaJIKOB, y/eMIEBJSETCS CTOMMOCTH nepe-
Jiella B BaJIbLIETOKAPHOH MacTepcKOH M CcoKpaliaercs obuuii mapk
BaslkoB. Tak Kak ycCTpaHsieTcsl ONacHOCTb OGPak0BaHUSI 3ayCeHIeB,
a CJlel0BaTe/bHO, M 3aKaTOB, TO YMeHbIaeTcss KOJNHYeCTBO 6paka
¥ BTODBIX COPTOB.

5. OxHu M Te XKe KaJHGPE MOryT OLITh HCIOMB30BAHEI ANS NPO-
KaTKM pAna npoduieil cMexHux pasmepoB. Ha puc. 6 nokasana
cXeMa NPOKATKH HeCKOJIbKMX NpoduJeil Ha MeJIKOCOPTHOM cTaHe 250
C pacrnoJioKeHHeM KJiereil B TpH JiMHMHK. ToHKOCTeHHEIe npoduan Ne 3,
4 ¥ 6 MMEIOT OAMHAKOBBIE BHICOTY CTEHKH 35 MM M pajuychl 3aKpyr-
JICHU#H (BHYTpeHHHHl 3 MM, CTEHKM M NOJIOK 1,5 mm; ocrasnbHble pas-
Mepel npHBeAeHH B TabJs. 2). ¥V npoduas Ne 3 nogompa cMemeHa
OTHOCHTEJIbHO CTEHKH M LUMPHHA JUIMHHON TNOJIKM OT OCH CTEHKH paB-
Ha 18 mm, a KopoTKOl — 12 mM. YKJIOH rpaHeil CTeHKH BCeX npodu-
neit paBeH 2% B coorBercreuu ¢ T'OCT 7511—58, uro npepornpe-
AessieT pe6poBoe pacnoJioXKeHue YHCTOBOro Kajaubpa.

i4

[TocTosiHHbIe pa3Mepbl (TOJMIIHHA M BBICOTA CTEHKH, TOJMHHa
MI0JIOK) 3THX npgqm.neﬁ MO3BOJIMJIM NPEAYCMOTPETh OOLIHe KaJHGPHI
nepefaun BTOPOH, TpeTher U nATOH YMCTOBON KJaerel. Kaim6prl nep-
BOH M NPEAYMCTOBOH KJeTell pas3jiHuHBl AJIi KaXKAOro npoduis, or-
ANYasich B OCHOBHOM TOJIbKO IIMPHMHON nosiok. [IpuHsTas yuusep-
caJbHas CXemMa NPOKAaTKH TaBPOBEIX NEPEIJIeTOB COKpallaeT napk
RAJIKOB, MX PACTOUKY M 3aTpaThl BpEMEHH Ha NepeBaJKH NPH Nepe-
xone C I;lpocpmm Ha npodusb. B HEKOTOpHIX cAyuasix KalHOpPOBKa
TaBPOBOH CTaJM B OTKPHITHIX Ka-
Ju6pax co CBOGOJHBIM YIIHPEHHEM
JONYCKAaeT MpPOKaTKy Ha OfHHX M  Pasmeph npodmaeli 1as OKOHHBIX
TeX Ke BasjKax npoduseil BecbMa onapubix nepenaerTos
pasnuuHoit dopMel. Hanpumep, Ha MPOMBILLACHKBIX 3AAHNH
BajAKaX UMCTOBOH KJeTH BO3MOX-
Ha TMpPOKAaTKa MNOJIOCOBOH cTafH, Ne
4TO OCOGEHHO BAJKHO [JIsi MPOKAT-  mpodmaek | SOMAZ Li \TOTLAFE t2on-
HbIX CTAHOB CO CJOXKHBIM COpTa-
MEHTOM pa3Hoo0pasHbIX (pacOHHBIX

Tabaunwua 2

PasMepht, ma

npoduaeii. Ilpu atom Bceraa Kod- 3 30 3,3
KHBl OBITb YUTEHHI OCOGEHHOCTH g gg gg’

KaxkAoro CTaHa, HHaye YHHUBEp-
caJIbHOCTh CXeM NPOKAaTKH MOXeT
YCI0XKHUTL paGoTy 0O6C/yKHBaIO-
illero nepcoHaja M OTPUILATENbHO CKaxkKercs Ha KaueCTBeHHBIX MOKa-
saTensix paboTHl cTaHa.

6. Ecan B xanu6pax GasoyHoro TUna Nno Mepe HM3HOCA ONOPHBIX
KOHYCOB ¥ BAJIKOB TOJII[MHA OTKPBLITHIX MOJIOK YBEJMUYHBAETCH, & pe-
ryJMpOBKAa MX TOYTH HEBO3MOXKHA, TO B OTKPHITHIX Kanubpax co
CBOGOJHBIM YIIMPEHHEM TOJIMHA CTEHKH B MJIACTOBHIX M IOJIOK B
pe6GpoBHIX Ka/u6pax Jierko peryjupyercss nyTeM H3MeHeHMs 3a30pa
Mexxay BajikaMmu. OTacHOCTh 3alueMJIeHHsI TO0JIOC XOTHA H MMeeTcsd,
10 MOXeT OBbITh CYIIECTBEHHO M Ja)Ke NOJHOCTbIO OrpaHHyeHa cooT-
BETCTBYIOLIHM KOHTPOJIEM OGC/YXKHBAIOLIErO fepcoHasna 3a Cocros-
HHeM NOAIUMIHMKOB, YCTAHOBKOH M M3HOCOM NpPOKAaTHBIX BalKOB
¥ np.

PasMmepsl 1OJIOC NIpH TPOKaTKe He3HAuuTe/nbHO MeHsiores. Ilp
pacuete KaquGpoBkM OwWKGKH B BeNHYHHAX 0O0xKaTuil, YTHKKH H
BLIHY2KA€HHOTO YUIIMPEHHS YaCTUYHO YCTpaHSIOTCA HacTpoiiko# cra-
Ha, uTo 0GJIeryaeT OCBOEHME HOBHIX TABPOBBHIX M MM NONOOHBIX Mpo-
hunen cA0xKHOH GOPMBHL. .

IMpokaTka B Kanu6pax co cBOGOAHBIM YilIMPEeHHEM 110 CPABHEHHIO
C IpoKaTKo# B KaJu6pax co CTeCHeHHbIM YIIHPEHHEM MMeeT Cleiylo-
lHe HeJOCTAaTKH: ‘

1. B OTKpPHITBIX YEPHOBLIX KaJnOpaX BO3MOXHO CBEPTRIBAHHE NO-
J0cC.

2. OrcyTcTBMe RaBJieHHs CO CTOPOHbI GOKOBBIX TpaHedl NOJOK
B pe6pOBHIX M CTEHKH B IIACTOBHIX Kajubpax 3aTpPyQHSieT BhINOJ-
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nenue rotoporo npoduss. B HEKOTOPLIX CAy4asX BBITOJNHEHHE YIJIOB
JOCTHraeTca TOJNbKO NPOKATKOM €O CTECHEHHBIM YIUHPEHHEM.

3. B OTKpHITBIX KaqnGpax Ha GOKOBBIX IpaHsAX IMOJIOCH NpH He-
JoGPOKaueCTBEHHOM MeTajllle He MCK/AIoYeHo o6pa3oBaHHe TPewyH
W pBaHHH.

4. B pe6GpoBbix KannGpax, o0ecneuHBaOLINX HHTEHCUBHOE yTO-
HeHHe TMOJOK Npoduafd, BO3MOXKHEL 3allieMJIEHHe CTEHKM M CIYUaH
OKOBBIBAHUSI BaJIKOB.

5. Heo6xoauMocTh B NEPHOAMYECKMX KAHTOBKAaX TNOJIOCHL

AHann3upysl HENOCTATKM NPOKATKH B OTKPHITHIX Kaiaubpax co
cBOGOHBIM VIIMPEHHEM, MOXKHO OTMETHTDb, UTO OOJILIIHHCTBO U3 HHX
npH COBPEMEHHOM YPOBHE Da3BHTHsl CTaJEMIaBHJIBLHOIC H NpOKaT-
HOro NMPOH3BOACTB YyTpaTHJO cBoe 3HaueHue. [locrosiHHoe yimydiue-
Hue KayecTBa CTaJu yMeHbIIaeT ONacHOCTh 00pa3oBaHHsl pPBaHUH
M TPELIHH Ha CBOGORHO YLIHPSIOMHMXCs GOKOBHIX NOBEPXHOCTSAX APO-
KaTbiBaemoro npoduss. Kpome TOro, npu uepejoBaHMM KaHTOBOK
noJioc Yepes OJMH MJM yepe3 JBa NpPoXo4a TPeIIMHEI NPH uXx obpa-
30BaHMH MONAAAIOT Ha CTEHKY Nocjenyomero Kaauépa H NOJHOCTBIO
saBapuBatorcs. Ilépronnyeckie KaHTOBKM Ha COBPEMEHHBIX CTaHax
He BHI3BIBAIOT TPyZAHOCTeN W He TpeOylOT pyuyHOro Tpyjaa, a NpHUMC-
HeHMe MaHHNyJSTOPOB oOOecrneunBaeT TOYHOe HampaBJeHHe I10JI0C
B KaJHGPHL.

JKecrkue TpeGOBaHHS K BHINOJHEHHIO YIJIOB NPOKATLIBA€MbIX TaB-
POBBIX MpodHIell NPerbsBJAAIOTCH OueHb peaxo. Tem Gosee, yriml
Tex yacrefi npogusas, KOTOpble PacroaaraloTcsi B 3aKPBITOM pyube
YHUCTOBOro Kajubpa, Jierko NnoJlyuuts Jio60i (hopMeL

dopma GOKOBBIX NOBepXHOCTell NMOJIOK, YIIMPSIIOMHUXCSt CBOGOAHO
B UHCTOBOM KaJsuGpe, onpenessieTcsi NPeIYHCTOBLHIM KanuOpOM, rie
ouH o6pabaTeBAlOTCA B 3aKPHITHIX Py4bsiX, H NPH He3HAUUTEJbHBIX
ko3¢ uuneHTax nedopMaluy B UHCTOBOM KaluOpe ouepTaHHE 3THX
noBepxHocTell MoxeT ObITh JOCTATOYHO ONPENEJNEHHBIM.

3ameMiieHHs nosioc B peGpoBbIX KaauGpax MOXHO u30exkKarb,
ec/ii He NPHUMeHsATb GOKOBOro O6GKAaTHs CTeHKH, a O00XuMaTb ee
TOJILKO 1O BHICOTE.

B nansHefimem npu M3JI0XKEHHHM BCeX BONPOCOB, CBA3AHHLIX C Ka-
JUGPOBKOM M IPOKATKOH TaBPOBOil CTaJH, pacCMaTPUBAETCS TOJILKO
MeToJ IPOKATKH B OTKPBITHX Kajdu6pax co CBOOGOIHLIM YIHPEHHEM.

F'arasa 3

BbIBOP UCXOJHOM 3ATOTOBKU U YHCJIA NTIPOXOJLOB

CeueHMe 3aroToBKH, 3afilaBaeMoe B NepBbIH NMpodHuIbHbIA Kaaubp,
MOXKeT ObiThb NPSIMOYTOJIbHBIM, KBaipPaTHBIM, POMOMYECKMM HJH
OBaJIbHBIM.

BbiGop ceyeHusi 3aT'OTOBKH MPOM3BOAUTCA C YUETOM BCEro CoOpra-
MeHTa NPOKATHOrO CTaHa, CTeNeHH ero MexaHM3allHM M aBTOMAaTH-
32lMH W BO3MOXHO MEHbUIEro 4YHcJa NepeBalioK NpH Nepexojie Ha
Apyroit npoduJs. .

OcHOBHHIMH (paKTOpaMH, ONpefesiolMMH (GOPMY U pa3Mephl He-
XOILHOTO CEeYEHHMS, ABJSIOTCS pa3Mephl FOTOBOro Npodusas M UX COOT-
HolueHus1. TOUHBIH pacuer 3anoJiHeHHs NepBoro ¢acoHHOro Kaaubpa
B HacToflllee BPeMsI HEBBINIOJIHHM, NO3TOMY NPHXOAMTCS N0Jb30BATh-
c ONLITHBIMH 34BHCHMOCTSIMH, 00ecneuHBalOIIMMH TOJBKO IepBOe
npuGanKeHMe ycaoBuil 3anosHenns xkaau6pa. B kauecte ucxoaHo#
3arOTOBKM Heo6XoJZuUMO NpPeAyCMaTPHBaTh TaKoe ceueHMe, KOTopoe
[OMyCKAeT Mo Mepe HAacTPOHKM CTaHa PEryJMPOBKY €ro pasMepoB
B LIMPOKHX npefenax. Takum TpeOGoBaHHSAM OTBEYAIOT MPAMOYroJib-
HOe, KBaJpaTHOe, poMOuueckoe U OBaJlbHOe CEYEHHs] 3arOTOBOK HJIH
HX HEKOTOpble Pa3HOBUAHOCTH {(HanmpHMep, IpylieBHAHLIH OBam).

(DopMa HCXOZHOrO ceyeHHMs 3aroTOBKH HaxXOAMTCS HCXOAA U3
CMeyOLIMX OCHOBHBIX ROJoxeHMiH. TaBpoBasi cTajb MajbX pasme-
POB NpM OTHOLIEHMH JJIHHB CTEHKM K OOuledl LuMpHHe Nosok Gojee
1,4—1,5 npokaTrHBaeTcsi U3 NPSIMOYrOJIbHOH 3arOTOBKH, 33]aBaeMo¥
NaamMsa B NepBbiil NPpoPUAbHEI Kaau6p. [Ipu sToM WMpPHHA NOJIOK
COOTBETCTBYET TOJILIHHE NOJOCH, T. €, HAUMeHbllIeMy pPasMepy HCXol-
Horo ceuenns. [IpsiMOyrosbHyw0 3aroTOBKY XeJaTesbHO NPOKaTHI-
BaTh MO cXeMme: rylazkasi 6ouka — pe6po — ryaakas 6o4yka HMJH KBal-
patr —rnaakas Oouxa. Takas cxemMa noO3BOJSICT NPU HaCTpOHKe
CTaHa JIeTKO MEHATb pa3Mepbl NOJOCH M yJAyymiaeT KavyeCTBEHHbIC
noxasaresn paborth crana. MHoraa uesecoo6pasHo NpoekTHpPOBATH
nepsble ABa NpoduAbHBIX KaauOpa NofgoOHLIMKM no ¢opme H 3ame-
HATh MCXOJAHOe NpSIMOYToJbHOe cedyeHHe 3aTOTOBKM Ha KBajJpaTHoe.

s MeJKHX TABPHKOB C BLICOTON CTeHKH, HE3HAYHTEJILHO OTJIH-
Yawlleiica ot ofwell WHPHHL MOJOK, NpHMeHseTcsl KBaJpaTHOE
CeyeHHe, 3a/aBaemMoe NJIANIMA WM Ha AWaroHa’nb B mepBbiii (pacoH-
HbIfl Kanu6p. 3ajaua KBaApaTa Ha AMaroHaab ofecneuusaeT MNOJY-
YeHHe nmpoduaa ¢ LJMHHON CTEHKOH W LIUPOKMMH IIOJIKAMH, COKpa-
Wag yueao ¢acoHHHX KaauGpos. OpHako nocjepymooliee ofxarTHe
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TOJIHHEL CT€HKy ¥ OCHOBAHHS B pe6poBLIX Kaubpax HexesnaresbHO
W O6buHO Aasye HENONYCTHMMO, 0COGEHHO NJIsi TOHKOCTEHHHIX RpO-
tbuaei.

TosncTOCTeL Al TaBPOBast CTajb HeGOJibIINX Pa3MePOB MOXKel
NPOKATHIBATBCs C YYETOM MECTHBIX YCJIOBMA H3 poM0a M OBaia
npruMeHeHHe KoTOPbIX B K2UeCTBE HCXO/HOH 3arOTOBKH MMEET Ccyllle-
cTBeHHBIE HelgcTaTKH. [l TaBpOBOH CTaJM CPeIHMX M KPYNHBIX
pasMepoB NPHyeHAOTCS CAENYIOLIHE HCXONHbBIE CeUEHHS:

1. Kragpay p NpAMOYTOJbHHK, 3ajaBaeMble IJamMs B NepBIii
(aCOHHBIH Kany6p rpyuieBHAHON (OPMEI

2. Pom6 ¢ orHomeHueM aMaroHaseii 1,1—1,3 wau xBappar.
B 5TOM ciyyae 3arOTOBKY 3a7alOT B NEPBBIH KaJuGp KOJOKOJHHOTO
THIA TOJLKO No AHAroHAajlu.

3. Pom6, osas MM KBaApaT, 3aiaBaeMsble NMJIAIUMsi B CHMMETPHY-

HElIl OTHOCHTenbHO 00euXx ocelf miacToBuiii KaauGp (puc. 7). Takas

cxema, o0ycmaopJ/eHHasi cnenuduKoil pa6oTel HEKOTOPHIX CTAHOB, He

MoJiyuusia Ha TNpakTHKe HIMPOKOro PachpoCTpPaHeHHs.

Ecnu gnga raBpoBoro npodu-

. Jl OTHOILIEHHe HNJHHBI CTEHKH K

/ ofuied UIMPHHE MOJIOK MeHblle

0,6—0,7 (uesaBucumMo gr abeco-

: JIOTHBIX DPa3MepoB), TO HCXO[-

\ HOl 3aroTOBKOMH sBJsieTcss poMmoO,

3ajlaBaeMbli mJammst B peGpo-

Boil kannbp. C yMeHbIIEHHEM

Puc. 7. CuMMeTpyunBli oTHOCHTedb- 3TOTO  OTHOLIEHHS pomO6 NpHOG-

Ho ofeux oceil nepseiii QacoHHbll  peTaeT BHEITAHYTYIO ¢opMmy H

KannGp ANg npo¢Huseil ¢ KOPOTKOl CTeH-

KOH MoXeT OBbITb 3aMeHeH npf-

MOYTOJNILHHKOM HJH BHITAHYTBIM OBaJoM. Ilo TakoMy MeTozy IIpo-
KaTblBAIOT TABPOBYIO CTajb C MOBHIIIEHHOH IIMPHHOH IOJIOK.

Tlpn BriGope ¢opMBbI CeyeHHg HCXOJHOH 3aTOTOBKH BO3MOMKHBI
HEKOTOpHe OTKJOHEHHS! OT NPHUBEAeHHBIX COOTHOIIEHHH TNpHMeHH-
TeJILHO K YCJOBHAM paboThl KaxJA0ro cTaHa.

TaBpoBasi cTasbp Ha MEJKOCOPTHBIX CTaHax [AOJXKHA NpPOKaThl-
BaTbCs 32 4—6 NPOXOAORB, npuuem GoJbilee YHCJIO HPOXOHOB COOT-
BETCTBYEeT OGJIErYCHHBEIM LM POKONOJOUYHLIM NpoduysmM ¢ JJHHHOH
cTeHKol. [l T2aBpOBOMH CTaJIM CPefHHUX H KPYMHEIX pa3MepoB UHCIO
NPOXOAOB yBesHuHBaercss Ao 6—7, uro BnoJHe ofecneudBaer HOp-
MaJibHylo pa6ory craHa. IIpm npokaTKe TOHKOCTEHHBLIX TaBPOBBIX
npoduield cneuMasbHOrO Ha3HA4Ye€HHSI U3 JIerPOBaHHOM CTajdu ¢
KEeCTKUMHM NONYyCKaMH NPUXOAUTCS NPUMEHATb A0 9 (acoHHHX Ka-
Ju6poB. BricTpoe nanenne Temneparypbl APH NPOKaTKe NO Mepe
YTOHEHHS MOJIOK H CTeHKHM O6YyCJ/IOBJIMBAaeT NpHMeHeHHe MAKCHMaJb-
HBlX 00XKaTuil B NEPBLIX NPOXOnax, Ko3(P¢UUIHEeHTH BBITAXKKH NpPH
TOM MHOTJa AOCTHTaloT 3HAYuTe/JbHOH BesMuMHH (Gonee 2). Kogse-
GaHug pasMepoB NOJIOCH B MNEPBbIX KaJanbpax BCaAeACTBHe GOJIBIUMX
BHITSIZKEK CJleflyeT BLIPaBHHBATb B NOCJEAHHX NpOXojaax, NpUMEHss
18

Mmajasle o6xaTuss u olecneunBasi HeoOXOAMMYIO TOUHOCTb T'OTOBOTG
npogHIs.

He6oabilloe 4HMcJ0 NPOXONOB JipH pa3paboTke KaJMOGPOBKH He
gBJasieTcsd camouesnio. HaoGopor, ecly 3T0 BO3MOXKHO NO YCJIOBUAM
NPOU3BOAMTEJILHOCTH CTaHa M JPYTMM FOKasaresiM, TO Lenecool-
pasHo NpHGaBUTb uMCI0 HACOHHBIX KaJHOPOB, YTOOH AOGUTHCS HOP-
MaJibHON pa6orsl craHa. Kpome Toro, oTKpbithie npodH/bHbe Ka-
JU6pHl 4J1si ePBHIX NPOXOLOB He HYXKJAOTCA B YBEJIMYEHHBIX Iua-
MeTPax BaJIKOB M MX CTOHKOCTb MaJo OTJHYaeTcst 0T CTOMKOCTH Npo-
CTHIX BBLITAXKHBIX KaJduGPOB.
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T'arasa4

TUNIOBBLIE CXEMbBI [IPOKATKH TABPOBOM CTAJIH

[IpokaTka TaBpOBBIX NpodHIell B 3aBUCHMOCTH OT pa3MepoB,
¢opMBl U MapKH CTajH ocyllecTBJsieTcsa Mo-pasHomy. Ha ocHoBa-
HHY ONbITa paboOThl OTEeYeCTBEHHBIX NMPOKATHLIX CTAHOB H3 BCEr0 MHO-
roo6pa3us KaJMuOGpOBOK MOTYT ObITb PEKOMEHAOBaHHl CJeayiollle TH-
IIOBble CXeMbl MPOKATKH TaBPOBOK CTanud €O  CBOGOJHBIM YyLIHpe-
auem (puc. 8).

Cxema [ npenHasHavaercs I/ MPOKAaTKH TaBpOBOH cTaju He-
6o/IbIIKX Pa3MepOB ¢ TOJILUHON CTeHKH U noJoK 5—7 mm. [1podniu
NPOKaTHIBAIOTCS 32 YEThIPe NMPOX0Ja, U3 KOTOPLIX mepBbie ABA B pel-
poBbix KanuOpax. McxopHblii KBazpaT B mepBbili KOJOKOJIBHBIH Ka-
au6p sanaercs no Avaronanu. Ha BepxHem BaJsike B nepBoM acoH-
HoM Kaaubpe MMeeTcsa yraylJeHne Aag yCTOHUWBOCTH TOJIOCH NpH
fIpOKaTKe W FOJIYUEHHS BBIHYXKAEHHOrO YIUIMPEHHs B NOCJiedylomieM
kaiu6pe. Kpome toro, yrny6Jenne cnoco6CTBYeT 3aN0/THEHHIO CTEHKH
Bo BTOpoM Kanaubpe. lllupuina nonok perynupyercs u3MeHeHueM pas-
MepoB HCXonHOH 3arotoBki. OAHAKO NpH 3TOM BO3pacTaeT GOKOBOE
Q0KaTHe CTEHKH B 3aKPBHITOH YacTH KOJOKOJBbHOro KaJjubpa, 4TO
Q6biuHo HemomycTumo. HanGonee pauuoHalbHBIM H, KaK NpaBuJo,
npuMeHsgeMbiM B NpakTHKe HAcTpPoliki cTaHa crnocoGoM sSIBASETCS
NoJiyueHHe HYKHOH LIMPHHBI MOJOK Npoduis n3MeHeHneM 06KaTHA
MOJIOK MO TOJLIHHE BO BTOPOM Kaaubpe, rie 3apaHee npenyCcMaTpH-
BaeTcs MpH HepaBHOMepHOH AedopMauMH BBIHYXIEHHOE YIIHpeHHe
noJiok. Ecnu npu 31oM nocTuraercs Heo6XopuMasi LIMPHUHA TOJOK,
TO HE C/eAyeT YBesIMuUMBaTh PasMepel KBaapara Gosee Tex, KOTOpbie
AOCTATOYHBl AJ19 YCTOHYWBOTO 3anojiHeHMs cTeHku. M3 peGposoro
Kaqu0pa noJjoca NocTynaer nocsie KaHToBkM Ha 90° B msacToBbifl
KaJu6p (npemyucToBON) A/l KOHTPOJIS TOJIIMHBL CTEHKH W LIKPHHbI
nosiok. B unctoBoM pe6poBoM Kanubpe CTeHKa Bpe3aHa B BepXHult
BaJIOK.

Cxema I]. Jlng npoOKaTKM TOHKOCTEHHOH TaBPOBOH CTalu C Bhl-
cotoii crenkyn 30—60 sm u wnpunoi nonok 30—40 mm nprmensercs
KanuGpoBka 3a wectb npoxonos. [lo stoli cxeme npokareiBaloTcs
TaBPUKH C TOJLLIHHON CTEHKH H NoJyioK oT 3 no 4 mm. B KauecTse Hc-
XO4HOTO CeueHHs 0Ka3biBaeTCs Lenecoo6pasHbiM NMPAMOYTONbHHK HIH
KBaapar, 3ajaBaeMble MJaliMs B NepBblif Npodu/bHbil Kanubp, u
[IPHMEHEHHE KOTOPLIX 32BMCHT OT COOTHOLUEHHSI pa3MepPOB TOTOBOTO
npogpuasa. TaBpoByw cTadb ¢ MaJjoli WIHPHHON MONOK M IJMHHOI
20

cTEHKOH MPOKAaTHIBAlOT M3 NPAMOYTrOJNbHHKA, a NPU APHMEpPHO pam-
HBIX pa3Mepax Lo LIHpHHE H BbicOTe NpoduJsg JNyyile HCNOIL3OBATD

KBanpar.
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Puc. 8. Tunosule cXeMbl NPOKATKH TaBPOBOH CTAJNH B OTKPHITHBIX KaJguOpax <o
cBOGOAHLIM YLIHPEHHEM
B nepBHIX nJacToBbIX Kannbpax, Kpome 00KaTHA CTEHKH, NpPO-
HCXOANT MepBOHayaljbHoe (opMupoBaHHEe ToJ0K npoduas. Yrayo6-
JleHHsd B BaJiKaX NpH WX Godblioll Ty6GUHe TPYAHO 3aNOJHAKTCA H
NO3TOMY NP 3HAYMTENbHOH IIMPHHE NMOJOK TNPHXOAUTCH npeaycMar-
PHBATL B MEPBOM M BTOPOM IJIACTOBHIX KaJHOpPax 60JibIyI0 TOIILHHY
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[OJIOK M COKpPAIlaTh T€M CaMbIM YTAXKKY NOJIOK B CBA3H C yBeJHye-
HHEeM WX NJOHIafH. 3aTeM WIWPHHA MOJOK HOCTHraeTcs BCJEICTBHE
BBIHYKIEHHOTO YIIMPEHHS B TPETheM H ueTBepPTOM KaaubGpax peGpo-
BOro THma. PerynupoBka BeJHYHHbl 00XKaTHs MOJIOK, a COOTBETCI-
BEHHO M BEJHYHMHBI BLIHYXKJIEHHOrO YIUHPEHHS B DeOpOBLIX KaJHb-
pax, TPYIZHOCTeil He NpeACTaBJAeT H OCYLIeCTBJSETCA B Ipollecce
HacTpPOWKK craHa. UToObl yCTpaHHTb CepileHHe MO0JOCH B MEepPBHIX
nJ1aCTOBLIX KanubpaX, Kak CleACTBHe HepaBHOMepHOH aedopmalun
No WHPHHE TPeaycMaTPUBAETCS C NpaBoii cTOPoHbl Kaiubpa IOBbI-
leHHOe 06XKaTHe M YCTAaHOBKa [JIMHHLIX BLIBOAHHIX JHHeeK. Takas
¢opMa KaauGpOB HOMNOJHHTENBHO CNOCOGCTBYET 3allOJIHEHHIO CTEH-
KH 110 BbICOTE B mocJejymolleM pe6poBoM Kajubpe.

Cxema I11. Dta cxeMa cOCTOMT U3 ceMU (DaCOHHBIX KasHOPOB H
aBJseTcs AajibHeHIIMM pa3BuTHeM mpenbigyiiedl. OHa npuMmeHsercd
B Tex cJydasix, Koraga mno cxeMe Il npm npokaTke mipOKONOJIOUHbIX
TaBPUKOB He o6ecrieyuBaeTCsl 3aNoJHeHHe NMePBbIX NJIaCTOBbIX Kajinb-
POB H He MOXeT GHITb NosayyeHa Tpebyemas wiMpHHa noJok. [lo cxe-
me I1I mpokaTwBaerca TaBpoBasg CTa/b CJeLYIOIUX Pa3sMepoB, MAM:

Beicora crewxkn , ., . . . . . . 40—60
Tonmmmua CTEHKH , . . . . . . 3—6
Winpuna nom>k ., . . . . .. . 40—65
Tonmuna MOAOK . . « o« . & . & 3—8

VkasanHas WHPHHA NOJOK ABJAseTcs o6ulell mMUPHHOA MOJOIIBHI.
, ITepsonauanbHo Ha OQHOM W3 3aBOJOB TepBHIH KaauGp umen
tdhopMmy oBaJia. 3axBaT B nocjenywouieM pebposoM Kaaubpe ocyuiect-
BJASJICA C TPYAOM, TaK KaK TOBEPXHOCTb COMPUKOCHOBCHUA IOJIOCH
¢ BaJKaMH KpaiiHe MaJsa. 3aTeM NMPUMEHWJM TPYIIEBUAHYIO ¢dOpmy
nepBoro Kasnbpa, o6ecneunBalouyo Xopowmnil 3axpat, HO NPHBOAS-
UIYI0 K 3aKaTy Ha HapyXHOIi NOBEpXHOCTH MOJOK B peO6pOBOM Ka-
aubpe. B pesynbraTe ucclenoBanus 6blio o6HApyXKeHO, UTO npH 3a-
faue KBajgpaTHOH WM NPSIMOYrO/JbHOI 3arOTOBKH B TPYLIEBHIHBIN
oBaJl HanGoJiee 00XKHMalslaCb YaCTh MOJIOCH, COOTBETCTBYIOIIAA TOH-
KOH 4YacTM TpYILEBHJHOro oBajia. B pasbeMe BaJIKOB CO CTOPOHHI
MeHee 00XHMaeMOH YaCTH MOJyyaJoch fepenojiHeHHe MeTaJjia —
3ayceHel| TOMUKHHOR 5—7 mMm, KOTOPBIH GLICTPO OX/NaxKAaJjcd H BAaB-
JuBaJjcad B CJefyloleM KaauOpe kak WHopomHoe teno. Ilocse Tpas-
JIEHHS TEMIIETOB 3aKaT MMeJ BHA JIEHTBl; Ha [OTOBOM Npodije mo-
cie OoJbINON BLITAXKKHM 3aKaT He oOHapyxusaJscs. Ilpn xonoauoi
npaBKe 3aKaThl BCKPHIBAJHCh M 06Da30BBIBAIN  IPOJOJBHBIE Tper
WHHEL,

Jlas mpenoTBpailleHHsl 3aKaTa NPHHAJAM HOBYIO (opMy mepBoOro
kKaaubpa. IlpaBuinHoe 3anoJHeHHe Kanubpa oGecrneunBaercd BHI-
nykJaoi ¢opmoi pyubeB ¢ npaBoli CTOpoHbl. Ilepenosnuennsa npu atom
He IPOMCXOMHT, a YCJIOBHS 3axBaTa yJayumalorcd. Beinyknaas dgopma
G0KOBOi{l MOBEPXHOCTH KanuGpa GJaronpUATCTBYET 3aMOJHEHUIO
CTEHKH B nocnenywoileM pebposom Kaaubpe. B stom xanubpe mMox-
HO NpOKaTHBAaTh TABPOBYIO CTaJib Pa3/IHUHLIX Pa3MepOB NpPH HU3Me-
HEHAM PacCTOstHMS MeXJIY BaJlKaMM ¥ ceyeHHd HCXOMHOH 3aTOTOBKH.
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HenOCTATKOM ABJSIETCA KJMHOBHAHAs (oOpMa nepBoro ¢aconHoro
xaaubpa U TO, YTO NMOJIOCA NPH BBIXOJE U3 BAJKOB «CEPUHT», H3ruba-
1acb B CTODOHY MeHee oOxuMaeMO#l wacTd. ITockoisky HCKphBIe-
jue TOJIOCH! 11 CPEIHHX H KPYIHBIX MPOQHUJIEH MOTHOCTHIO He yCeTpa-
. seTcsd faxe NMPH AJHHHBIX BbIBOAHBIX JIHHeHKaX, TaK Kak IJIOanb
ceueHHsl pacKaTa BeJHKa, TO BO3MOXKHO IO [JIMHE NOJOCH CMelleHHe
0JI0K OTHOCHTEJILHO CTEHKH, Bbi3biBalolllee PasHyl0 WIHPHHY MOJIOK
. a ONHOH M TOH e mojoce B pe6poBHX Kajubpax. s BoipaBHU-
,aHHd IOMPUHBI [I0JOK OOJblIoe 3HaYe-
HHe HUMeeT KOHCTDYKIHS MOCJeAylomuX Bepxnud 6anoK
peGpOBBIX KanHGpOB.

Cxema 1V npuHuMaercs 1ad Kpyn- l

HbIX Pa3MepoOB TaBPOBOH CTaJM C BHICO- A,
toit cTeku 70—250 mm u oGuteli mupu- | ‘% 7 [
no#t nosiok 70—200 mm u Gonee. Tonmu- L,
HA MOJIOK W CTeHKU npoduyd H3IMEHseT-
csi B npenenax 6—20 mm. Cxema mpo-
KATKH MOXeT GbITh HCHOJIb30BaHa H A/
GoJiee KDYNHBIX pPa3MepoOB TaBPOBHIX
npousell ¢ BHCOTON CTeHKH M ofiueil
wupuHo#t mosok xo 350—400 mm. [lpu
3TOM, BO3MOXKHO, WPHAETCA YBEJHYHTD
yucao ¢acoHHHX KaJHOPOB B 3aBUCHMU-
CTH OT pa3MepoB npoduJsg U COOTHOLIE- - '7 -
HUsl MEAKAY HHMH. _.L

dopMa MCXOOHOR 3aroTOBKH, 3aia-
paeMOl MO JMaroHaaW B NepBBIA MpPO-
¢GuJbHBIH KaJuOp KOJIOKOJILHOrO — THIIA,
3aBHCHT OT COOTHOWIEHHS OCHOBHLIX Puc. 9. Pacronoxenne co-
pa3mepoB I‘OTOB‘E)I‘O.npO(i)I/IJIﬂ. ToaBpOBail 5‘1%};‘:;“’;’: B;iig?{““’;mf:&
CTasb ¢ BBICOTOM CTEHKM, paBHOH oOulefi TpHO
UHpuHe IOJIOK, NMPOKaThIBaeTcss U3 Mpa-

BusibHOTO KBazpata. Jlna mnpoduas c
WMPOKHMHK MOJIKAMH  LieJiecoo0pasHo M BHrOJHee HCIOJNBL30BATh
pom6uueckuil KBaapaT, 6oJbliasi JAuUaroHajb KoOTOporo Oyner co-
CTBeTCTBOBATH MOJIKAM TAaBPOBO CTaJH.

IMpakTuuecku CTOPOHa HCXOAHOTO KBagpaTa, 3alaBaeMoro Ha
ABaroHalb B KOJIOKOJbHbIH KajnOp, paBHa WJH HECKOJbKO OoJblie
MaKCcHMaJBHOrO pasMepa TOTOBOTO Npodu.Is TaBpoOBOH CTaJH. Ha-
npumMep, AJas TaBpHKa 7D X 75 X 8 mm npH mMpoKarTke Mo Cxeme IV
lIDHMeHsIeTCs HCXOMHBI{I KBafpar co CTOpPOHOH 76—79 mm.

WHorna npu NpokaTke TABPUKOB C AJIHHHOH CTEHKOiH MpPUMEHAIOT
E KauecTBe HCXOZHON 3arOTOBKM CeueHHe, HallOMHHaluiee N0 popme
Pom6 ¢ yroJqweHnem nocpenuse (cM. puc. 7). B cnyuae KaKux-nu60
HeToyHocTeH MpH pacyeTe WJIH H3MeHeHHsl YC/AOBUH 3anOJHeHus, Ha-
Npumep, BCieACTBHe W3HOCA, pa3Mepsl KBaapaTa MOTYT PeryJHpo-
BaThbcqd. B 5TOM OTHOLIEHHH sALUMYHBIE KaJHOPHl HECKOJILKO 3aTpyn-
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HSIIOT PEryJHpOBKY, TaK KaK NPH H3MEHEHHM pacCTOSHUS MEXHy
BaJiKaMH HCXOJHOE ceyeHHe moayyaer (GopMmy NpsMOYTrOJbLHHKA.

IMo cxeme IV nepsble nBa pebpoBbiX Kalubpa obGecneunBaol
pasroH MoJIOK A0 TpeGyeMoil BesanuMHbl, B 31uX Kamubpax Bejen-
CTBHE HepaBHOMepHOH AedopMalMH BO3MOXKHO NOJAyYaTh PasiHYHOC
BLIHYXKJIEHHOE® YIIMPEHHE MOJIOK.

B knersx tpuo pebpoBele Kanubpsl Henecoo6pa3HO NPGEKTHPO-
BaThb conpsiKeHHbIMH (pHc. 9) ¢ NOBHIIEHHBIM yrayOJeHdeM Ha OT-
KPBITOM BaJiKe NepBoro Ka/jubpa, yTo6bl HMeTb HOCTAaTOYHBIH 3amnac
MeTaJsla Ang 3amnoJiHeHHs CTEHKH BO BTOpPOM pe6GpoBOM KaJjubpe.

Ilocnenytomue naacToBbie Kaaubphl npefiHa3HauyeHbl AJs YBeJH.
teHHS AJMHBI CTEHKH, YTO JOCTHraeTcs 3apaHee MpeLycMOTPEHHBIM
BLIHYXACHHBIM yuwiupedneM. O6:katue CTeHKM AOXONMT 1O ABYKpAT
HOT'O, H MO3TOMY BO3MOXKHO, 32 HCKJIOYEHHEM TOHKOCTEHHBIX NPO-

o)

Puc. 10. IlpuMeHende pa3pe3noro Kaaubpa npu
NpoKaTKe TaBPOBO#l CTajgH ¢ BLICOKOH CTeHKOM

¢useli, npoekTHpOBaTL B pPeOpPOBHIX KaJHOGpax MOBHILIEHHYIO TOJ-
ILHHY CTeHKH, NpeACTBpallas B HHX 3allleMJeHHe TNoJoC.

Ilpu HeoO6xonMMOCTH NOJNYYHTHL TABPOBYIO CTaJb ¢ NJHUHHON CTeH-
Koii nynacToBbie KanuOpbl NPOGKTHPYIOT paspesHeiMu (puc. 10), uro
MO3BOJISIET PE3KO YBEJIHUYHTh BhIHYK/@HHOE YHINPEHHe CTeHKH U obec-
neuuth Tpebyemble pa3Mepnl MOJOCHL

ITpeumymecrsom cxembl IV no cpaBHenuwo co cxemofi III saB-
JISIeTCs COKpallleHue uyKcJa KaHTOBOK npu mpokartke. Cxema IV npu-
MeHseTCs He 1/ BCEro CopTaMeHTa TaBPOBOil CTajsH KPYNHBIX pas-
MEpOB H B HEKOTOPHIX C/1yuasx CTaHOBHTCA HempuemJseMoil. Ha npak-
THKe 00J1aCTh ee NpHMEHEeHHs] OrpaHHuYMBaeTcs TaBPHKaMH ¢ OTHO-
uwieHdeM o6uieil MHPUHBI NONOK K AnWHe cTeHKH Gosaee 0,6, Taspo-
Bble NpPo(HUAH ¢ AJHHHON CTEHKO#l M HeGOJNbUION IUPUHON MNOJOK
npokatbeiBalotces no cxeme 111 wan V.

Cxema V. Ilpn mpokaTtke TaBpOBHX npodu/ell cpeaHHx pasme-
poOB, a MHOrga M KpPYMHBLIX H3 JIETHPOBaHHOH CTa/lu Ha CTaHax ¢
JUHEeHHbIM Pacno/loXeHneM Kierell UHCJI0 (PacOHHBIX KajduOGpoB HO-
xoaut no 9. Mckonnoii 3aroroBkoil no cxeme V dpjsercs npamo-
YyroJibHUK Uau kBagpat. Ilpu natu pe6poBLIX H YeThipeX MIACTOBBIX
Kanubpax MakcuMaJsibHble 00K aTHsl OCYIUECTBJSIOTCA B NMEPBbLIX NPO-
X0aX TpPH BLICOKOH TeMmepaType NpoOKaTblBaeMbiX noJoc. Takoe
pacnpenesnensie 06XKaTuil NO3BOJAET MOJIY4aThb TOHKOCTEHHYIO TaB-
24

POBYIO CTa/lb BLICOKOH TOUHOCTH. B UMCTOBBIX M NMpPEIUHCTOBHIX Ka-
AHOpax OTCYTCTBYeT pe3KO BhIpa)KeHHas HepaBHOMepHas jedop-
Mallks ¥ DacueTHHe JaHHble KaJlHOPOBKH BCJEICTBHE MaJjol BeJH-
yHdHB BBIHYXKJIEHHOTO YHIMPEHUsI cTaHoBATCS GoJlee TOUHLIMM H ua-
cTO coBnagaoT ¢ hakruueckuMu pasMepamu. Ilpu namenenuu ycino-
pull MpoKaTKH (TeMmmepaTypa, H3HOC BaJKOB) KojieGaHHS pPa3MepoB
I0JI0C CPaBHUTENbHO HeOoJbllue, a yepenoBaHue peGPOBHIX M mJa-
CTOBBIX KaJuOpOB He BHI3bIBAET TPYMHOCTell B KOHTPOJIC pa3MepoB
cTeHKH U noJok npotpunga. HenocraTkom merofa sBjsiercs 6oJbiioe
yncsao PacoHHBIX KaaubpoB, a CiaeNOoBaTesbHO, yBeJiHueHune oluiero
yucaa npoxonoB. Ilpu stom Bo3pacraer o6beM paboThl BasbUeTO-
KapHOH MacTepcKoii (o0To4ka BaJ/IKOB, H3rOTOBJIeHHe I1a0J0HOB 1
pe3uoB), YC/AOXKHSETCH HacTpolika CTaHa B Tpolecce MPOKATKH H
TpebyeTcs pasJjiMyHas BaJKoOBas apMarypa, oco0eHHO 1Ja npoduJefi
cnoxHol dopmbel. Heo6xonuMmble npu mpokaTke ceMb KaHTOBOK yBe-
JHYMBAIOT MPOLEHT pPYUHOro TpyAa OOGCJYXKHBAIOUIETO TNEPCOHaJ/a
Ha JIMHEHHBIX CTaHaX CTApoH KOHCTPYKUMHM, TAe He HMeeTcd KaHTo-
BaTeJed.

H3yuenne onpiTa paboThl NPOKATHLIX CTAHOB Pa3/IMYHBIX 3aBOJIOB
nokKa3biBaer, 4TO HauboJee palKoOHaAbHON caelyeT CuHTaTb Kaaub-
pOBKY TaBpoBbix npoduieit no cxemam I, 111 u IV. Ilpu paspaGorke
KaJuOpOBKH BO3MOXHBI H HEKOTOpbIe OTKJIOHEHHS OT paccMaTpuBae-
MBIX cxeM. MeToasl MpoKaTKH TABPOBOH CTaNld C OCTPHIMH yriaMu
COBEPLICHHO aHaJIOTHYHBE PACCMOTPEHHBIM Bbillle. 3aKPyr/ieHHA YCT-
paHdIoTCa B TOCJAedHeM MPOXoje, Torga Kak B NPENYHCTOBOM Ka-
aubpe OHYM 3HAUHUTEJILHO YMEHbILEHDHI.



T'aasa b

IMMPOKATKA MPOPHUJIEN, NOJOBHbIX TABPOBOM
CTAJIHU

Ha puc. 11 npencraBiennl HekoTOpble MpOgHUAH, MOJAOUHLIE MO
¢opme TABPOBOH CTajH, KOTOpbIE MOTYT TPOKATHIBATLCSA MO TEM
e cxemMaMm B OTKPHITHIX Kaaubpax co CROGOAHBIM viIHpeHueM. [lns
TaBPOBLIX Iipodueli ¢ pasnnuHoil WHpuHo#l nosok (puc. 11,a) npu-
MEHAIOTCH JBa MeTojia NMPOKAaTKH:

a ] B
2 d e
Puc. i1. Hexotoprle npoguayu, npokaTeBaeMbe [0 CXemMav

0oObIUHOH TaBPOBOH CTanu

1. TlepBriii ¢aconnbii Kanubp HMeeT OAHHAKOBBIE MO MIMPHHE
IOJIKH., MeHblllag NosKa MOJY4aeTcs NPH O6XKaATHU ee B IIACTOBBIX
Kanubpax.

2. Tlonxu nepsoro Kanubpa pasanuspl o mupuie. Ho u B 3ToM
caydae pekoMeHayercs OoJbliee o6KaTHe MaJiod MOJKH B moc.e-
Aywowmux kasubpax, re OCYIeCTB/AETCS KOHTPOJb LIMPUHB TOJIOK.

TaBprku ¢ ouenb ykopouenHo# crenko#t (puc. 11, 6) u ¢ noakamu
MaJioil IUMPHHBI MPOKATHIBAIOTCS H3 NPSMOYTOJIbHON HCXOAHOH 3a-
FTOTOBKA C YepelyIOIUUMHCH PeOPOBLHIMH M MJACTOBLIMM KasuuGpa-
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Mu. ITepBuiit Kaau6p gosixeH GHITL PeGpPOBLIM AJSI TABPUKOB € KO-
pOTKOH CTEHKOH M IJIACTOBBIM AJis mpoduiiedl ¢ ANHHHOA CTeHKOM
¥ KOPOTKMMHM mnoJikaMu. Kpome Toro, Ans TaBPOBOi cTaslH C LIMPO-
KHMM TOJIKAMH M MaJoli AJHHOH CTeHKM B KauyecTBe HCXOJHOTO
CeueHUsT YacTo HCNOoab3yeTcs poM6 WM oBaJ.

[ag cneunanbHelX 1npoguieii co CMelleHHBIMH MOJKaMH pas-
JUYHOM ¥ ONWHAKOBOH whpuHbl (puc. 11, 2) HeoGxomnmo coxpa-
HATb 3TO CMelLleHNe Bo BCEX YePHOBLIX KaJjnbpax U NpPoKaTbiBaTh HX
M3 XBaApaTHOH WM NPSIMOYTrOJbHOH 3aroTOBKH, 3aaaBaeMoOl
naanMsg B NepBHH (acoHHBIH KaJjaubp NMAacTOBOTO THIIA.

TaBpoBas crajib C pasauTHOil TosutMHONA mosok (puc. 11,0) mo-
KeT GbITb ToJYyueHa MO OJHOH K3 CXeM, MNOKa3aHHLIX Ha pHC. 8.
B nepBbix (hacoHHBIX Kaau6pax NPOU3BOAUTCS (POPMUDPOBAHHE JIO-
JIOK C YYeTOM TOro, uToGhl B mochenyloiunx KaJjaubpax peOpoBOro
tina KoahduurenTol pedopmanuu obeHX TOJOK ObliH PaBHLIMH.
Dosiee Toro, npueEMMas BO BHHMaHHe H3MEHEHHWEe TeMMNEpaTyput H
npyrde ¢akTopel, AN TOHKOH TMOJKH XKeJaTeJibHO MMETh He-
CKOJIbKO GoJipliive BhITAXKKH. Takoe pacnpeneneHue o6kKaTui, npen-
OTBpallasi CKPYYHBaHKE B MOCJICAHMX N0 XOAYy NMPOKaTKH Kaaubpax,
He CKa3biBaeTC OTPULATENbHO HAa TEXHOJOTMYeCKOM Mpomecce.
B ycsoBust paGoTel NJ1aCTOBHIX KaJHOPOB HEOJHHAKOBAag TOJLIHHA
110/10K He BHOCHT NO CYIIECTBY HHKAKHX H3MEHEeHHH.

Ecau 1pu Bersu npoduis obpasywoT yrasl oo 120°, To nas Beex
IPOXOJOB MNpPOEKTHPYIOT pe6GpoBhle Kajaubphl, mpuueM [ABe BETBU
BCeraa B OTKPBHITHIX Kanubpax, a ofHy — B 3aKpbitoM. B caenyio-
IeM NpOXOAe NPOMU3BOAUTCH KAHTOBKAa W YepeJOBaHHE OTKPBITHIX

‘W 3aKpBITHIX KanubpoB. Ilono6HbiM Ke olpasom wesecoo6pasHoO

NpOKaTHBaTh MPoQuJb TPAKTOPHOW IUNOPHLI, MpHAaBasi OKOHuaA-
TeJibHYI0 (GOPMY B UHCTOBOM Kasubpe.

KpecrooGpasusle HecHMMeTpHuHble (puc. 11,e) u cummeTpny-
Hble MPO(QUJIH NPOKATHIBAIOTCS C MONEPEMEHHBLIM UepeloBaHHeM
pe6poBLIX H MAACTOBHIX KajauGpoB. CyyeToM ocoGeHHOCTel paGoThi
OTAeJbHLIX CTAHOB M B 3aBUCHMOCTH OT DasMepoB 3/IeMEHTOB TNpO-
Gug BO3MOKHO, a UHOTAA W He0oOXOAHMO, HEKOTOPOe BHIOH3MEHe-
HHe CXeM NpPOKAaTKu JJs KpecTooOpasHOi CTaju, a Takke H 4Jd
ApYTHX upodusel, Koraa, Hanpumep, ABa peGpOBLIX Kanubpa pac-
noJaraioTcss OMH 3a APyruM. Jlas CHMMeTPHUHOH KpecToodpasHoit
CTaJM WJAM NpH HeGoJsbUIOR ACHMMETPHUHOCTH HeT PasHHUBL MEXIY
peGpOBLIMKH M MJIACTOBBIMM KasjuOpamu, KOTOpble TO CYIIECTBY
uMeloT niogobHy0 GopMmy.

Ilpu paspabotke KasuGpPOBKH He Cjaellyer HNpeAyCMarpHBaThb
fosee JBYX OJMHAKOBbIX KanuOpDOB OAMH 3a APYTHM, TaK Kak Ha
6OKOBLIX TpaHAX IIOBEPXHOCTEH CBOGOAHO YINMPAKLIHXCA yacreil
npoguas MOryT 06pa3oBaThCA HEYCTPaHUMble PBAHMHBI WJIM TDEIH-
Hbl, IpUBOAALLHE K GPaKy Ha TOTOBOM NpodHie. Iloatomy Haubosee
Uesiecoo6pa3HOil  OKa3blBaeTCs KAHTOBKA MOJIOCH NOCJ/E KaX1o0ro
npoxoda, XoT#, KaK yKa3hlBajoch BhILIE, JOMYCKAGTCs NP XOpouleM
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KayeCTBe NMPOKaThIBaeMbIX MPOdHJied KaHTOBKa uepe3 ABa Npoxoja
Ha TpeTbeM WM [JaxKe 4Yepes TPU HA YETBePTOM (MOC/EQHIOI 110
BO3MOXKHOCTH He CJefyeT NPHMEHSTb).

OrpaHuuHBasCh NPUBeJEeHHbBIMH NpUMepaMH, Heo6XOAHMO 3aMe-
THTB, YTO JUI pa3HOOGpPasHbIX npoduied, no GopMe MOROGHLIX TaB-
pOBOH CTa/i¥, TaKkKe PalMOHaJbHO TPHMEHATH MeTOA NMPOKATKH B
OTKPBITHIX Kaaubpax co CBOGOAHBIM yiiupeHueM, PaciliupeHne cop-
TaMeHTa 3TUX npoduell XoTa u 1pe6yeT U3BECTHOTO HaBHIKA, HO He
NpeaCTaB/ifeT NPOHM3BOACTBEHHBIX 3aTPyAHEHHH.

F'arasa 6

PACHET CEYEHUA MCXOIHOM 3ATOTOBKH
JAJi PEBPOBbIX KAJIUBPOB

Mell Ha OCHOBaHHH ombITOR B pebpoBHIX KasjubGpax paspaboTtad
HMMUPHYECKHE 3aBHCHMOCTH MeXAY pa3MepaMu HCXOAHOM KBaapaT-
HOH MJIH pOMOHUYECKOM 3aroTOBKHM W mocjeiywowux 1—2 pe6poBhixX
KaJu6poB. DTH COOTHOLIEHHS XOPOLIO COTJIACYIOTCS C MPaKTHYECKH-
MH JaHHbIMM ¥ NP HEKOTOPOM YTOYHEHHH MOTYT GbITb HCROJBL30-
BaHBl /i pacuyera KajuGpPOBOK TaBPOBBIX M MM MNOAOOHBIX mpodu-
neii. TlpumeM crenpyrourie 0603HaYeHUs:

b, —ropu3oHTaJbHAA JHATOHAJbL HCXOQHONO KBajApaTa WJH

poMmGa; ,
hy — BepTHKaNbHasg JUaroHalb WCXOJHOPO KBaapaTa HJH
pomba;
by m hy — MmHpHHaA ¥ BBICOTA NepBoro pebposoro Kajaubpa;

by u hy — TO Ke, BTOpOro pebpoBoro Kaaubpa.

Ilpu onHOM NOArOTOBHTENbHOM pPeOPOBOM KasiHOpe MOTYT OHITh
MPUHATBl CJIeAYIOLIME COOTHOMIEHHS MexXAy b, u by

a) An4 KBAAPaTHOTO HCXOAHOTO CeYeHHst

. b, .
P L,05+1,15 0

6) nJs poMOHYECKOTo HCXOJHOrO CeYeHHs

b= — .
r 1,1+1,2

B o6oux cnyuagx 3HameHaTe/b JOJXKEH YMEHbUIATbCS C YBeJH-
YeHHeM LIHPHHBI pe6poBoro Kanaubpa, T. e. OOUIeH LIMPHHBI TIOJOK.
OTHomienre BePTUKAJbHON TOPH3OHTANH HCXOAHONO CEHEHHS K BHI-
cote pe6GpoBoro xanuGpa H3MEHseTCs B CPaBHHUTENLHO Y3KHX Mpe-
nenax 1,3—1,5.

Korpa oTHolleHne h,/h; CJAMILKOM BeJUKO M 00¥XKaThe MO BHI-
COTe MPeBOCXOAHT AONYCTHMOE AJ4 NaHHOTO CTaHa H HYXHO MNoJy-
YWTH IIMPOKYIO MOAOLIBY, TO HEOGXOAHMO NMPHMEHATH ABA MOArOTO-
PHTebHbIX pebpoBbix Kanubpa. BelnuyHHy TODH3OHTa/IbHOH 1QHaro-
HajIy MCXOZHOTO CeueHHd MOJIyUYHUM, NPHUHHMAA:

b,
br = 1,2+ 1,35
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3necn TakixKe 3HaMeHaTeJlb YMeHbIlaeTcs ¢ yBeJHueHHeM OOilel
urpuHel moJoK. OTHollieHHe Ay/hs;, o6ecneunBalollee HOPMaJbHbIH
3axBaT NOJOCHI, MOXeT KoseGaTheca B npegenax 1,6—1,85. Kak
NOATBEPK/AAeTCH NMPAKTHKOH, MpHMeHeHHe ABYX PeGpOBBIX Kajub-
pOB CNOCOGCTBYET YIIMPEHHIO, YIPHYEM BO BTOPOM Kajudpe BO3-
MOXHO B clyuae HeOGXOIMMOCTH HEKOTOpoe 06G3KaTHe TOJILHHB
CTeHKH (2-—10 mM) 3a cueT TIPOBOJIAKMBaHHs B 3aKPHITOH YacTH
KanuOpa. Bricokasa Temmepartypa moJiockl u HIMpOKas IOBEPXHOCTD
CTEHKH, Tleé MOXHO YCTaHOBUTb MACCHBHYIO BLIBOAHYIO NPOBOJIKY,
oGecieunBaT NPAMOA BHIXOA MOJOCH H3 BAaJKOB H NMPEAOTBPA-
WAI0T ee 3aKJMHHBAHHE. OJTOMY TaKiKe GJaroNpHATCTBYET HeEry-
GOKHi Bpe3 CTEHKH U CPAaBHHTENbHO GOJIBIION YK/IOH ee GOKOBEIX
rpaHeii.

F'arasa 7

KOHCTPYHUPOBAHHE TABPOBBIX KAAUBPOB
H HACTPOHKA CTAHA

TaBpoBasi cTanb oTHOCHTCA K (hJjaHUeBwIM npoduasaMm. B orau-
yHe OT NMPOCThiX npoduneil paBHOMepHoe pacnpepaeneHne o6KaTHA
o CeyeHH:o ¢iaHmeBHIX U (PACOHHBIX CTAHOBUTCH HEBO3MOKHBLIM.
ITpu paspaboTke KaJuGpPOBKH TABPOBOH CTaNM C OJHHAKOBLIM OT-
HOCUTEJIbHbIM 003KaTHeM JJi MOJIOK H CTEHKH HEBO3MOXKHO TaKkKe
HOJYYUTh HCXOJAHOE NPSMOYTOJbHOE CeueHHe (YacTo KBaJpaTHOe)
3alrOTOBKH, K KOTOPOMY CTpeMATCA KaauOpoBluku. CjeloBaTesbHO,
NPHXOLHTCA OTKa3aTbCAd OT MPaBuia OJHHAKOBHIX OTHOCHTENBLHBIX
o6k aThil.

O6bluno mpu KanubpoBKe (DacOHHBIX mMpodusieli HepaBHOMEPHYIO
JedbopMalHl CTapalTCAd OCYLIECTBHTL He BO BceX KaJaubpax. a
TOJBKO B MEPBBLIX, KOTJAa MeTaJjl HMeeT BBICOKYID TeMIEepaTypy H
Gosee mJyacTHYeH, 4eM B MOCAEAYIOLIMX MPOXOIaX.

Ilpn npoxatke TaBpOBOH CTa/ju B OTKPHITHIX KaJuGpax Hepas-
HOMepHBIe 00XKaTHA NPHMEHAIOT KaK B IepBHIX, TAK U B TOCJAENHUX
IPOXOfaX, W TOJAbKO B UHCTOBOM Kaaubpe crapaiTcd n36exarhb
HepaBHOMepHO# nedopmauuy, 4TOGH MOJYUHTb HNPaBHJBHBIA MO
thopMe M He WMeOMMH 3HAYUTENBLHBIX BHYTPEHHHX HanpsxeHHR
roToBblH NpOKart.

OnbiTHBle JaHHBIe Da3/JHYHBIX 33BOJAOB MOKAa3bIBAOT, UTo IHpH
NpOKaTKe B OTKPHITHIX Kaaubpax TaBpoBHIX npodusell paxe u3
JIeTHPOBaHHBIX Mapok crajH (Hanpumep, 30XI'CA, npokaTtbiBaeMoii
Ha I'ypbeBckOM MeTassiypruyecKoM 3aBofie) NpH PasJHYHBIX KO3(-
bunnentax nAedopMauMM OTAe/bHBIX UYacTeli He BO3HMKaeT Hapy-
UIeHHH COJNIOUIHOCTH METaJjia KaK Hapy3XHbIX, TaK U BHYTPEHHUX.

B npomecce mpoxaTKu TaBpOBOH CTajn Heo6XomuMoO ocoboe
BHMMaHue cbpawaTh Ha o0pe3Ky KOHLOB MOJIOCH, HHaue NpH HU3:
KOM KauyeCTBe OTHAeNbHHIX TJIaBOK CTaJu MOJYy4YaloTcsd pasjoxMma-
YeHHbIe, PBAHLIC KOHLBI, YTO MOJXKET MPHUBECTH K OKOBaM U TOJIOM-
KaM MPOKATHBIX BAJIKOB.

TaBpoBada cTanb nouTd Bcerja npoKaThbiBaetcd 0e3 yKJsioHa rpa-
Heif MOJIOK HAa TOTOBOM npoduiie npu BepTHKAJAbHOM DPacloJIOKeHHH
CTeHKH B 4MCTOBOM KaJaubpe. OTCYTCTBHE YKJIOHA HAa TOTOBOM MpO-
¢busne onpenenser U He3HAUUTEJNbHBII BBIMYCK TIpaHell MOJOK B
NpeJUHCTOBOM TJACTOBOM Kajubpe. YBejiHucHHe YK/IOHa B 3TOM
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gamubpe HexeJaTeJbHO, TAK KaK BHI3BIBAeT B YHCTOBOM KaJjubpe
NoBblILIeHHoe 06XaTHe NoOJIOK, oco0eHHO y HX ocHoBaHHsA. CTeHKa
npoduss, NOJyYawlas B YHCTOBOM KalHOpe TOJIBKO BBICOTHYIO
meopmailuio (ocaaky) Oyder HMeTb Majblit KO3 (QUUKEHT Bbl-
TaxKKd. [lpy BHIpABHHBAHMH YKJIOHa FNOJIOK B UHMCTOBOM KaJsubpe,
T. €. TIPH TOJIY4eHHN UX C OJMHAKOBOH TOJILMHON NO LIHpHUIlE, MOJ-
KH BHIHYXKIEHHO yuuparcad no 4—5 mm n Gosee.

V3smeHende ycJaoBHH NONOKATKM (TeMnepaTyphl, YCTAHOBKH BaJi-
KOB U T. A.), U BCJENCTBHe 3TOro KosnebaHue BeJHUYMHLI BLIHYXKJIEH-
HOTO YHUIMDEHHSA, MOXeT NPHBECTH K TOMY, YTO pa3Mepbhl roTOBOTO
npoduas BBIAAYT U3 AONYCKaeMblX NpelejoB NO IIWPHHE IIOJOK.
Oco6eHHO 3TO ONAaCHO JJii TOHKOCTEHHbIX TaBPHKOB C BBLICOKOMH
CTEeHKOH M IIHPOKHMHU MOJKAaMH, K KOTOPbIM NPeAbABJASAIOTCH XKECT-
Kue TpeGOBaHHsS B OTHOLIEHHH Da3MepoB.

JlononHuTeIbHOE 00XKaTHe TOJOK:y OCHOBAHHA B YHCTOBOM Ka-
nubpe npu NPOKaTKe TaBPOBHIX Npoduieil 6e3 VKJIOHa rpaHed no-
JIOK COCTaBJIfIeT:

A h}xon = 2b tg &,

rae oy — YroJ HakJioHa TpaHeH MOJOK IpeAuucTOBOro KaJsubpa.

B uepHOBHIX mnJIaCTOBHIX KaJaubpax BBIMYCK 3aKPbITHIX PyubeB
MOXHO BbIGHpaTb OoJsiblile, TaK KaK 3TH KajauOpbl MO XOAY f1poKaT-
KM TIpeUIecTBYIOT peGPOBBIM, Ille NPOMCXOAHT YMeHbllieHHe YKJIOHA
W HEeKOTOpOe BbIDAaBHMBaHHE TOJIIUMHBI NoJoK. CnefyeT OTMETHTb,
YTO MaJible YIbl HAKJOHA TpaHell MOJOK 3aTPYAHSIOT NPOKATKy H
YXYAIUAIOT KayeCTBeHHble MOKa3aTeJH B 3aBHCHMOCTH OT KO3 (dH-
UMeHTOB JedopMaluy U NMPHHATOR cxeMbl mpokatku. Ilpn 7—8 da-
COHHBIX Kaaubpax U OTCYTCTBHH pe3Koro (HOPMOHU3IMeHeHHsd Mo
NPOX0ZaM MOXKHO He onacarbCd MaJblX BBIIIYCKOB, €CJIH MMeEeTCs
B HHX HeoOXOAHMocTb. TeM GoJee, maacToBble KaJHGPLI, 3a HCKJIO-
yeHHeM CPelHaJbHblX npoduJeil, CHMMETPUHUHEI OTHOCHTEABHO TO-
PH30HTa/bHOR OCH M MJIOWIAAM IOJIOK MaJibl ‘TI0 CPABHEHHIO € HJIO-
MAAbIO CTeHKH.

IIpu GokoeoM 06XaTHH TOJIOK B [JaCTOBHIX Kanubpax CUJHI,
JefcTBYIOLIHE Ha TOJOCY CO CTOPOHBI HUIKHETO U BEPXHEro BAJIKOB,
ONMHAKOBbl MPH OTCYTCTBHHM KaKHX-JMOO HapyLieHH#l, U AN OIHO-
CTOPOHHEro 32lUeMJIeHHs NMOJIOCH He HMeeTCsd HHKaKHX OCHOBAaHMH.
BrLiBofiHbIE NPOBOJKH C INIMPOKOH TOPH3OHTaJbHON I[10BePXHOCTBIO
obecrnieunBalOT NpAMOAHHEAHbIH BuIXoA nonockl. OKOBbHIBaHHE BaJl-
KOB B MNJaCTOBBLIX Kaaubpax MoKeT TPOU30HTH TOJILKO B PEeAKHX
cayyasax npu rpyGbix HapyileHHsAX TeXHOJIOTHH (pa3Has TOJIIHU-
Ha NOJIOK W3 mpedblayllero Kaaubpa, HeHCnpaBHAas BaJjakoBasa ap-
MaTypa, pazjioXMaueHHble KOHOB Iosoc). OnHako HHOTAa Mo yCJo-
BHAM paGoThl CTaHa 1enecoo0pa3HO B HePHOBbIX Kaaubpax HJH
NPH NPOKATKe TaBPOBOH CTaJH C KOPOTKHMH M TOJICTHIMH MOJKaMH
npelycmaTpuBaTh GOKOBOe o06xKaTHe HOJIOK, cnocoOCTBYlollee HX
YTOHEHHMIO M BbIpaBHHBAaHUIO Ko3¢(dHLIHEHTOB fedopMalHd MO ce-
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qeHMi0 moJiock. Ilpu 3ToM o6g3aTe/bHO JONXKHBEI NPHUHHMATBLCA BO
BHUMaHHe TeMIepaTypa U MaTepHaJ MPOKaTbiBaeMoii MOJIOCHI.

B peGpoBbix kanuGpax uem Gosibiie GOKOBOe OGMKaTHE 1O TOJ-
HIMHE CTeHKH, TeM CHJIbHee OIHOCTOpPOHHee 3allleMJeHHe M Tpy[Hee
BHLIXOJNl MOJIOCH! M3 RAJKOB, 3aKpLITHIl BaJiOK YBJEKaeT MOJiocy 32
cofoil, BLIPOJHAs TPOBOAKA NpH MaJoi IMHPHHe MOJOK M HENPou-
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Puc. 12. Kasmu6posxa Tasposoil craqu 35X35X4,5 ms mpH 1npoKatke Ha
MeNKOCOpTHOM CTaHe 250 ¢ nuHeHHbIM PpACHOJIOXKeHHEM KJeTed

HOH cpenHell YacTH, COOTBETCTBYIOIIEH CTEHKE, JIOMAeTCH MJH H3IH-
GaeTcst, ¥ TPOUCXONHT OKOBBIBaHHe Banka, IJTO OCOGEHHO ONacHo
IS YMCTOBHIX KaaubpoB. M3BecTHBl CJayuau, KOrja yBeJaHueHHE
TOJLLMHBI CTEHKH U3 NPEAYHCTOBOTO KajulGpa BCero JHib Ha 0,2 mm
NPUBOAM/IO K OKOBBIBAHHIO Bajika UHCTOBOIl K/ETH.

B kauecTBe npHMepa NpuMeHeHHs G0KoBOro o6xatus B 3aKpbl-
TBIX PYubfiX KaJHGDOB npuBesieHa HeHCTByIOUlAdA KaJuOpoBKa TaB-
poBoit crams 35X35X4,5 mm (puc. 12). B peGpoBhix kaaubpax
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BTOPOl M TPeThell K/JIeTH TPOMCXOAUT peskoe PopMoH3MeHeHUe IO-
JIOCHl CO 3HAUMTEJLHBIM OGOKOBHIM o6:kaTHeM cTeHku. OfHaKo 3Ta
KanubGpoBKa BCJeACTBHe pAxa npuudH (60KOBoe 06GXKaTHe CTEHKH
B Ka/juOpax BTOPOfi K TpeThed KJeTH, CHMMeTPHYHBIH Kaaubp mep-
BOH KJIeTH, Oosblioe oGXKaTHe CTEHKH B MPEeAUUCTOBOH KJjeTu) He
aBAsieTcd  ynauHoi. Broicokas TeMmeparypa MeTaJdla H yCHJEHHblE
BBIBOJHBIE MPOBOAKM YCTPaHAIOT ONACHOCTb OKOBLIBAHUSI BaJiKOB.
[lpp 3TOM 3aBefOMO YBesqHuuBaercsd ofiias MHPHHA TOAOLIBHL.
[Tupoxkas cpeaHss uacTb BLIBOAHOH MPOBOJKH, COOTBETCTBYIOIAS
CTeHKe, U IIMPOKHe KpaHHHe 4YacTH NPOBOAKH 06/ieryaioT BHIXOJ
TI0JIOCH! H3 BaJIKOB.

Ilpu npokaTke TaBpOBOil CTaNM B OTKPHLITHIX KaJuGpax IIUPOKO
WCMOJIb3YETCsl  BbIHVIKAEHHOE yIUMPeHHe KaK C LeJbIO HCKYCCTBEH-
HOrO YBEJINUEHHS] WIHPHHBI NMOJOK B PeGpPOBBLIX ¥ BLICOTH CTEHKU B
NAaCTOBbIX Kaaubpax, Tak W NO YCJOBHSIM MPOKATKH TaBPOBBIX
npoduseit. IlockonbKy TOuHBIH pacuer yHpeHHs He NpeACTaB-
J9eTCA BO3MOXKHBIM, TO YIIMpPEeHHe MNPHHUMAeTCd Ha OCHOBaHHUHU
NPaKTHYECKHX HAHHBIX, HOJYYEeHHBIX TPH NPOKATKe TABPOBLIX MpPO-
Gbuseit pa3nMuHbIX pasmepoB u Gopmel. Ilpu kanubpoBKe TaBpOBOH
cranu  He6OJBLIMX H CPELHHUX pa3sMepoB YUIMpeHHe BHIGHPAIOT B
npefenax 5—I15 mu B nepBoix npoxonax ¥ 0,5—6 mm B NOCHEIHHX.
[lns TaBpoBO#i CTanM KpPYNHBIX pasMepoB YIUHpeHHe KoJjebaercs
B npenesnax 8—25 mm B mepBLIX Npoxoaax U 1—8 mm B mocJelHHX.
Ilpun paspaboTke KanH6GpOBKH yUIMpeHUe B UEPHOBBIX Kanubpax
clenyeT BHOHPaThb HEMHOIO 3aHWXKeHHBIM [0 CPaBHeHHIO C HaG6J10-
JlaeMbiM B geficTBUTesbHOCTH. C OOJBHION OCTOPOXKHOCTHIO BHIGH-
paeTcsl yWIMpeHMe B YUCTOBHIX U TIPEIUHCTOBBIX KaJubpax, rae He-
}KesnaTeAbHbl BCAIKME OTKJOHEHHS OT CXeMbl, TaK KaK pa3Mephsl
FOTOBOro 1Npoduag MOTYT KoJeOaTbCsd TOMBKO B Npeaesax, OroBO-
PEHHBIX CT4HAAPTOM UJH TeXHHYECKUMH YCIOBHSIMMU.

Ha cranax, rae B kaxnofi KJeTH OCyUIeCTBAAETCA OAHH MpPoO-
X0/l (HempepHBHbIe, IUAXMATHBIE, 3Ur3aroo6pasHble MM YUCTOBLIE JIH-
'HHH  MEJIKOCOPTHBIX CTAHOB C KJIETIMH THIIA NlepEMeHHOoe 1VO0), NMpH
OCBOEHWH TaBpPOBHIX Npodunieil oOLMHO H3TOTOBJAAIOT BAaJKH C Ka-
Ju6pPOBKON MmO ABYM H JaxKe GoJiee BapUaHTaM, 4TO COKpauiaer
3aTpaThl BpeMeHM Ha ocBoeHHe. MOXKHO TaK¥Ke H3TOTOBUTH BaJIKH
TOJIBKO I OJIHOMY BapHAHTYy KaJWGpPOBKH C nocjeaylouieil ux Kop-
PEKTHPOBKOH MO Ty1yOHHE 3aKPHITHIX PYYbeB. DTOT METOM, ABJAACH
0oJjiee TPOCTBIM, OCHOBBIBAETCS HA TOM, YTO B MPOLECCE OCBOGHHS
TaBPOBOH CTaJIH TPynHee MNOJNYYHTh HEOGXONHMble pa3Mephl MO Bbi-
COTe CTeHKH M ILIHPHHE MOJOK, B TO BpeMd KaK NMoJiyyeHue pa3MepoB
A0 TOJIIIMHE CTeHKH M M0JIOK He BbI3bIBaeT TPYAHOCTEH M omnpeje-
JsieTesd HacTpoiikol craHa. [loapeska 3aKpHITHIX PyubeB JaeT BO3-
MOXKHOCTbL B CJlyyae MaJlOH IMMPHHEL TMOJIOK HJAH HH3KOH CTEHKH
roToBoro npoduas nepefiTu Ha Apyrue Kanaubpel, TeM CaMbiM KOM-
NEeHCHPYS HETOUHOCTH NMPHHATOro yiukpeHus. [lockoabKy Npoxartka
TaBPOBOH cTaJ/y NMPOU3BOAUTCS B OTKPHITBIX Kasubpax co cBOGOJ-
HbIM YIWIMPEHHEeM M, KPOMe TOro, IIHpHHA KaauOpoOB MPOeKTHpYyeTcd
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6oJibllle pacyeTHOH, To NMPH OWHOKaxX B KanuGpoBKe 06pa3oBaHHS'
3ayCeHIeB He NPOUCXOAUT.

B 3aKpHITHIX pyubsx peGpoBBLIX H NJIACTOBBIX KajJHOPOB KO-
duunenTsl gedopMalul 3HAUYMTENBHO MeHbllle, YeM B OTKDBITHIX.
Takoe pacnpenenenne KoaphHUHEHTOB Je(OpMaltu MO CeUeHHIO
npoduas NPHUBOAHT K YTHIKKe BBICOTHl CTEHKH HJIH ILIHPHHB MOJIOK'
B 3aKPHITHIX PYYbSIX NPH HMX CPABHUTENbHO HeGoJbLIOH NJIOWLALN.
[Mostomy npu pa3paboTke KaaHnOPOBKH 3TO SBJeHHEe 00643aTENbHO
AOJIXKHO YUHTBHIBATLCS, TIpHuEeM BeJHMYUHA YTAKKH KOMMeRcHpyercs
HECKOJIBKO GOJILIIHM 06xkaTueM (0CajKOH) B 3aKPLITHIX PYubfiX
Kaaubpa. Toraa npu u3MeHeHUM YCJIOBHH MPOKATKH He NMPOHCXOAUT
HEe3anoJHeHNd B 32KPBITHIX pYubdX, OCOOEHHO MPEegYUCTOBHIX Ka-
na6poB, KOTODHlE OKa3biBalOT GOJLIIOE BIHAHHE Ha pasMepbl ro-
TOBOTO npodud. )

Besnnunna o6xaTus (4acTo Ha3bIBA€MOro B JIMTepaType YyTAXK-
KOH) B HaCTosllee BpeMs TakKKe He MoxeT ObITb onpejfiejieHa Teo-
peTHUeCKH W BHIGHMpaeTcsi Ha OCHOBAaHUM NPAKTHYECKOTO OMNBITA;
AJs1 MEeJKHX pa3MepoB TaBpoBoit cranu 2—10 ma, a fjia CpeaHUX H
KPYNHBIX pa3MepoB 4—15 mm. Tlpn stom HaHGOJbIIME 3HaueHHUSA
VTAXKKH OTHOCATCA K YEPHOBHIM KaJjubpam B cayuyae MaJjioll nJo-
Iiafii YacTeil MOJIOChl, MPOKATHIBAEMBbIX B 3aKPHITHIX pyubsix. Hau-
MeHbliHe 3HAYPHHA VYTIXKKH NPHHUMAIOT B YHCTOBBIX KaJubpax npu
HeGoabminx koaddwuunentax gedopmauuu. Ecin B uuctoBoMm peb-
poBoM KaJubGpe BhHIGOpaHHAasdw VYTSIXKKa BHICOTH CTEHKH CJHMIIKOM
BEJIHKA, TO HPOUCXOAUT MecTHag AedopMalns KOHIA CTeHKH TPO-
¢usga. Kodell CTeHKM MpH MOBLILIEHHOM OGXKAaTHH paclioliuBaercs
U 3aKJHHHBAETCS B 3aKPHLITOM pyube, B pe3yabTaTe Yero NpoUCXO-
IWT OKOBBIBaHHE BaJIKa. DTO MOXKeT Hab/a0AaThcd W B YePHOBHIX
Kaau6pax npu MaJjoH TOJUIMHE CTeHKH MpOKaThIBAEMOH MOJIOChE

Takum ofpa3oM, IpH OCBOEHHHM TaBPOBOH CTanau B mpolecce
HACTPOIHKM CTaHa BHauaJje U3MEHEHHEM pa3MepOB MCXOLHOTO cede-
+HUA HEOGXOAMMO NOJYYHTb yMeHblieHHe BHICOTH CTEHKH B 4HCTO;
BOM KaJjubpe He Gosiee 2—4 mm, He obpamias BHHMaHUA Jlaxe HA
He3anoJiHeHHe YePHOBLIX KaJaHOGpoB. 3aTeM NMPH HeOGXOAUMOCTH MY
VCJIOBUSIM TIPOK2TKM JJHHA CTeHKHM M3 NPEAUYMCTOBOro Kaﬂnép"z}l
MOxKeT GHITL yBeJAHUEHa. Co

B peGposbix Kaaubpax, MNPEAUIECTBYIOWKX TJIACTOBHM, Ha
BHOIIHMX TPAHfAX TOJIOK Ae/aeTcsi BOTHYTOCTb (Ha OTKPBITOM BaJjike
BLINYKJIOCTB) €O c¢Tpesofi nporuba po 10 mm. Benuwunna sormy-
TOCTH 3aBHCHT OT Pa3MepoB MNPOKATHIBaeMOro Npoduas U CreneHd
MHTEHCHBHOCTH fAedopMaluy W MPH HX YBEJHYEHHH TaKxXe BO3-
pactaer. B nocjefHUX NO XOAY NPOKATKH YepHOBHIX KajauGpax
pe6poBOro THNA H APH Maniblx Kospduuuentax nedopMaluu mo-
EEDXHOCTh BHEUIHHX IpaHeil NOJOK MoxeT 6blTh NpAMOil. OCHOBHOe
Ha3HauyeHHe BOTHYTOCTH -— KOMIIEHCHPOBaTh YUIMPEHHE CTeHKU B
TNOC/eIyIOUMX TJIACTOBLIX Kanubpax U MPeNOTBPATHTh HX MHepenoJ-
HeHHe B pasbeMe BaJKOB CO CTOPOHBI HapYXHbIX rpaHell mosok. Hé
CJenyeT cMemMBAaThL TepenoJiHeHHe B MJIACTOBHIX Kaaubpax co CTo-
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pOHbI HADYKHBHIX TpaHeil TOJOK (B pesysnbTare KOTOpOro o6pa-
ayercsi Jamnac) ¢ o6pasoBaHHeM 3ayCeHIeB, TaK Kak JaMnac IipHu
aQrcyTCTBHU TPYObIX OIIMOOK B KajuOpOBKe He BJUsET Ha KauecTBO
apoduiig, B TO BpeMs KaK 3ayCeHLbl OObLIYHO COMPOBONKAAIOTCH
gakaramMu., Ha nonxkax npoduas B pebpoBbiX U Ha KOHIle CTeHKH
8 MJaCTOBHIX KanubpaXx 3ayceHlleB He o0pasdyercsd, Tak KaK 9ITH
KaJuOpbl MpelycMaTpHBaOT CBOGOAHOe yHiMpeHle CTeHKH M MOJOK.

Ecnu npu pazpaboTke KaJuGPOBKM BOTHYTOCThL Ha HapyKHBIX
rpaHaxX noJoK pe6poBOro kaaubpa, nmpejulecTBylolero npeayucro-
BOMY, BbIGpaHa Ge3 yueTa pa3MepoB roToBOTO mpoduis u Koadhu-
1HenToB AedopMalliH, TO BO3MOXKHO TNepenoJHeHue npeaylucTOBOTO
kanubpa, yBejHuHMBAIOLIEe B HEM TOJIHIHHY TNOJIOK Yy OCHOBaHHS.
Beaeacteue 3Toro Bo3zpactaer o0xaTue NOJIOK TO TOJUIHHE B UM-
CTOBOM KaJsulOpe C BepTHKaJIbHBIM pacloJioKeHHeM CTeHKH H NpH
H3MEHEHHH YCJOBHH TPOKaTKH MNPOMCXOAUT KoJebGaHue obuIero
yuripenus mnojsiok. B pesysbTaTe, o0cOGeHHO HJisi TaBPOBOW CTaJH
CHEIHANBLHOTO Ha3HayeHHs C JKeCTKUMH JOMyCKaMH, pa3Mephl mpo-
$una no MHPUHE MOJOK OKaXyTCHd BHe NpeNesioB JOMYyCKaeMblX
QTKJIOHEHHUM, YBeIUIMBas TEM CaMblM BhiXo# Gpaka ¥ BTOPHIX COP-
10B. B K0/0KOABHBIX Kanu6pax, B KOTOPLIX NepBOHayaJ/bHO GopMu-
pyerca npoduiib, Ha060pOT, HA BHelllHeH TPaHW NOAOWIBHI AejaeTcs
BBIAYKJIOCTh, KOTOPasi YCTpaHAETCs. B MoCjedyloLleM peOpoBOM Ka-
Ju6pe, cnoco6CTBYS 3aNOJHEHHIO CTEHKH H BbIHYXKIEeHHOMY yliupe-
HMIO [10JIOK. B HekoTophlx KaauGpoBkax (cM. puc. 8) B KauecTBe
(IPOMEXKYTOUHBIX TaKKe MPHUMEHSAIOT KOJIOKOJbHBle KajuOpol. 3a-
fac MeTajna B KOJIOKOJLHOM Kaaubpe 3aBHCHT OT ycnaoBuH medop-
MalUH B NOCJEAYIOIEM O XOAy TpoKaTku peGpoBoM KajuGpe.
Ecau B mocnenHeM He mpeoycMoTpPeHo O6OKOBOTO 006:KaTHs CTEHKH,
410 06LIYHO BCTpeyaercd Ha NPaKTHKe, TO BHINYKJOCTh HA BHEll-
Hell TpaHK MOJOLIBH AOJIKHA GHITH He CAMIIKOM OoJibilioH. B mpo-
THBHOM CJyuae MoJiIoca CMeHlaeTcd B CTOPOHY CTEHKH W 3allleM-
JsieTCS B MecTax COeJHHEHHs CTeHKH ¢ moakamu. IlostoMy neo6xo-
AUMYI0 JUIMHY CTEHKM Jiyylle MoJiydaTh yBeJM4eHHeM ‘ee JJWHBI B
apeblAyLIMX IJIAaCTOBHIX Kajaubpax, a He mpeiycMaTpPHBaTh KOJO-
®OJIbHBIH Kaau6p ¢ GOJIbIIMM 3amacoM MeTaJiia, KOTOpulil moHmer
fla nUTaHue CTeHKu B peGpoBOM Kauaubpe.

[MpakTuueckyd UYHCTOBOH Kanu6Gp OGBIYHO pacmoJiaraiotr Ha peb-
po. [Ipu Bpe3e cTeHKM B BepXHMH BaJIOK MNOJOCH HaJeXHO TpaH-
CNOPTHPYIOTCS TO OTBOAALIMM POJIbTaHTaM H Ha X0J0J1HJAbHHKe. Ho
ApH 3T0M yXyAWAKTCI YCJIOBHS pPaGOTH BaJKOBOH apMaTyphl, B
GcoGeHHOCTH BepXHeill BHIBOJHOH TpoBOAKH. [losToMy uHOrga aJiss
KPYNHbIX TaBPOBHIX npodusell ¢ AJNHHHON ¥ TOHKOH CTEHKOH mpefy-
(MaTpHBAalOT Bpe3 CTEHKH B HUJKHEM BaJKe 4YMCTOBOro Kanaubpa,
geM o6JieryaeTcs BBIXOA MOJOCH U3 BaJIKOB BCJENCTBHe yCTOHYH-
BOTO NOJIOXKEHHs1 HIXKHell 1IPOBOAKY U B Kakoil-To CTeNneHH YMeHb-
HIaeTCs] OMaCHOCThL OKOBBIBAHWSI BaJ/kKoOB. IIpH TPaHCNOPTHPOBKE
f0J10C. MO poJbraHraM CKpYUYHBAHUSA He MPOHCXOAHT H TOTOBBHIH
Ipodu/iE 3aHUMaeT YCTOHYHBOE HaKJOHHOE MOJOXKEeHUE.
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B peGpoBbIX uYHCTCBBIX KajHOpax HapykHas NOBEPXHOCTb NO-
JOIIBHI, a TaK¥kKe ¥ BHYTPEHHsAs nosyuyaercs mnpamoii. Ha crenxe
npodua, KoTopasi MPOKATbIBAaeTCA C HeGO/NBLIIMM YKJIOHOM rpaHef,
B MeCTe cOefuHeHMs C MOJKAMH OKOJO OKOHUaHHA paAUyCcoOB 3a-
KpYTJieHu#l BCTpeyaeTcst 3aMeTHbIH Mepexo/i ¢ yCTVIOM OT pajauycos
K TPaHsAM CTeHKH. [IpHY¥MHa 3TOro 3aKJ/IOUaeTCs B OTCYTCTBHH GOKO-
BOro 06:KaTHa CTeHKH. Peskuil nepexon HabaionaeTcs Ha TaBPHKaX
C JJIMHHOH M TOHKOH CTEHKO# W MOXeT OubiThb YCTPaHEH NpH YBEJH-
veHHMH TOJILIHHBI CTEHKH Yy OCHOBaHHUSI B NMPEIYHCTOBOM KajaHOpe.

[TnacTosoe pacnosoxkeHue YUCTOBOro Kajaubpa, XoTd BCTpe-
yaeTcd Ha MpaKTHKe pPEeAKO, MMeeT N0 CPaBHEHHIO ¢ peGpOBbIM He-
KOTOpLIE CYIIeCTBEHHBIe TNpenMyluecTBa. B niacToBbix YHCTOBBIX
Kanubpax MpaKTHUECKH OTCYTCTBYET OKOBbIBAHHE BaJIKOB, TaK KaK
9TH KaJuGphl MOUYTH BCerja CUMMETPHYHBI OTHOCHTEJBLHO OCH BaJjt-
KOB, MMEIOT JJHHHYI0 CTEHKY, AJS KOTOPOH JierKo yCTaHaBJIMBATDh
UIAPOKHE BbIBOAHble TNpPOBONKH. J[lomyckaercs ofXarThe TOJNIUMHH
NOJIOK W NMO3TOMY B MeCTe€ COEIHHEHHS CTEHKHM H TNOJIOK He uMeercs
peskux mepexoaoB. B xanubpe KOHTPOJIHPYIOTCA PasMepnl MOJOK
W HeBO3MOXKHA aCHMMETPUYHOCTb NONOWBH. Kpome TOro, mjacTo-
BOe PacnoJoKeHHe YHCTOBOro KaauGpa yiyullaeT YCJOBHsS paGoThi
npeauucrosoro kajuGpa pe6posoro Tuma. B mocsenHeM MOXKHD
JOMYCTHTb CBOGOAHOE MPOXOXKAeHHe cTeHKH. IIpu 3TOM yCTpaHAeTCHA
M 3anleMJieHHe MOJIOChl B 3aKPLITOM pyube.

OnHaKo B MAACTOBBLIX WYHCTOBBHIX Kaju0pax TNOJKH rOTOBOLD
npodusis uMeroT ykjaoH 1—2%, KoTopuiii B psge ciyuaeB aGcosior-
HO HeJONYCTHM, a HAPYXKHAsi TOBEPXHOCTb TMOAOLIBBI MOJYYAETCA
¢ mepernGoM H HepOBHOH MOBEPXHOCTbIO B MeCTe pasbeMa BaJKOB.
Ecnn npy H3roTOBJIEHHM MEXaHH3MOB W MAlHHH JIOMYCKAeTCd YKJIOH
HAapYXHBIX U BHYTPEHHHX TpaHefi INOJIOK H HIePOXOBATAs MOBEPX-
HOCTb, TO NJIACTOBOE DACIIOJIOXKEHHe UHCTOBOTO Kaju6pa, no-BHIM-
MOMY, clefyeT npeanouyects pe6posoMy. Urolbl nosyyuTs pOBHYID
NPSAMYIO TOBEPXHOCTH HaPYXKHBIX I'paHeil MOJIOK NJIaCTOBBIH UHCTO-
BOl KaquGp MHOTHa NPOEKTHPYIT 6ajOuHOro THMA, HO MPHU JTOM
3aTPYAHAETCS KOHTPOJb IIMPHHBI TMOJOK H YBeIHUHBAETCH onde-
HOCTb 3allleMJieHHs T0JIOCHL.

OGLIYHO B TaBPOBLIX PeGPOBBIX W MJIACTOBBIX KaniuGpax, sa He-
KJIOUEHHeM TIepBLIX MO XOAY TPOKATKH, He NMPHMEHsIOT GOKOBOTD
06XKaTHsl TOJNIUHHBI CTEHKU U MOJOK B 3aKPHITHIX PYubAX, uTO CHO-
co6cTBYET HOpMaJbpHOH paGoTe CTaHa, YMEHLUIAET 3allleMJIeHIR,
a TaxkKe YTAXKKY CTEHKH M TOJOK.

Ilpu paspaGoTKe KaJHGPOBKM TOJILIHHA CTEHKH y OCHOBaHU:A B
HCKOMOM KaJuGpe, NpellllecTBYIOEM N0 XOAy MPOKATKH PeGpoBo-
My, 6epeTcsi PaBHOH WJM HECKOJNBKO MEHbLIE, ueM B pebGpoBoM
Kaan6pe. T1pH 3TOM TOJINIHHA CTEHKH Ha KOHLE 0053aTebHO 10K~
Ha 6biTh MeHblie Ha 0,2—2,0 mm. AHaJOTHYHO ONpene/serca H
TOJILMHA TOMOK B MCKOMOM KaJuOpe, eciy MOJyYaeMblif B HeM pac-
KaT JOMKCH 3afaBaThcs B KanuGp miactoporo tuma. OnHaKo, Kax
ViKe yKa3niBaJoCh paHblile, B NJIaCTOBBIX Kaanbpax MOXKHO Npeny-
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cMaTpuBaTh 0GXKaTHe TOJIIMHBI MOJIOK, OCOGEHHO MpPH LJNHHHOM
CTeHKEe U KOPOTKHX TOJIKaXx.
B03MOXHOEe BO3HUKHOBEeHHE Ne(EKTOB BCJEACTBHE 3HAUYUTE/bHO-

ro He3aNOJHEHHs1 CTEHKH N0 TOJIUMHe B pe6poBoM Kajubpe TpeThed

KJeTH NMOKa3aHO Ha puc. 13, a NpH mpoKaTke TOHKOCTEHHOrO MpO-
duns Ne 2 1/ mepenyieToB NPOMBIILIEHHBIX 3gaHuil. Tak kak mpo-
¢usnb Ne 2 HeCUMMeTPHYEH OTHOCHTENBHO OCH CTeHKH, TO B TpeTbeil
KJETH NPH CJMLIKOM CBOGOJHOM MPOXOXKIEHHH B 3aKPLITOM pyuYbe
TOHKAsl CTeHKa u3rubaercsi, B HaHHOM ciyuyae BJjeBO. B mpeguucro-
BO# KJIeTH TpH MJIaCTOBOM DacNoNOXKEHHWH Kajauwbpa CTeHKa IO

3-8 knemb 4-5 KNEMb

romoBeitd
npogunb

Mecmo cpesa
Bepxuum Banxom
B 4-0U xnemut 8

Puc. 13. Cxema BO3HMKHOBeHHs jedekTa Ha
npoduie NpH He3anmOJHEHHH CTEHKM 1O TOJ-
muHe B pe6GpoBoM KanuGpe

CPaBHEHHIO C MOJKaMU HMeeT [OBhILIeHHO® o06XKaTHe, KOTOpoe U
onpefiesiseT NOJIOXKeHHe 3a/aBaeMOro PacKaTa OTHOCHTEJbHO Ka-
au6pa. B arofi ket 3ajnaBaeMblll packaT CO CTeHKOH, OTOTHYTOH
0O 4YacoBoOli cCTpesnKe, MOBopauuBaeTcs B o6paTHyl CTOPOHy (Ha
puc. 13, 6 noxasaHo cTpeaKoH) M KOHeH KOPOTKOH MNOJKH OKa3bl-
BaeTcs 3a npefesaMH 3aKPBHITOTO pyuybd BepXHEro BaJjiKa Npeauu-
croBoro Kanubpa. Ilo Mepe NpOXoxAEHUS NMOJOCH IO BCell ee nnuHe
MOBEPXHOCTbIO BepXHero Basnka (neBoli 60KOBOH rPaHblO 3aKPBITOTO
pPyubsi) cpesaeTcd Ha Yroa HapyxkKHasg 4acTb KOPOTKOI TOJIKH
(puc. 13,8) u mosyuaercs HeucnpaBUMBIH Opak, TaK KakK TOJLIHHA
KOPOTKOM NMOJKH B YUCTOBOH KJleTH He BhIpaBHHBaeTcs. KopoTkynw
TOJIKY Ccpe3aeT MPU BXoJAe MOJIOCH B BaJKH, YTO MoXeT OBITH yCTa-
HOBJIEHO 10 HANPAaBJEHHIO PHCOK B MecTe Cpe3a, €CJii UX COmocTa-
BUTb C HanpaB/ieHHEeM BpalleHusl BaJKoB. [Ipu mpokaTke TpyaHO
GOHApyYXHUTb NPHYMHY 3TOro JedeKTa, TaK KaK H3rHO CTEHKH Ha
NoJayyaeMOM pacKaTe B TpeTbell KJeTH Ha IJla3 He3aMeTeH.

ﬂ{m KOHTpPOJIsl, 0COOEHHO MpPH OCBOEHWH HOBBLIX TABPOBHLIX NPO-
buneit, v Tem Gonee HECHMMETPUYHBIX, OTOGUPAIOT TEMIJETHL OT
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Bcex KaJHUGPOR M CDAaBHMBAIOT MX C KOHTPOJIBHBIME IIAGJOHAMH.
TaKuM crnoco60M MOMKHO He[NUCPENCTBEHHO HA TPOKATHOM CTaHe
BLISSBUTL OTFKJIOHEHHSI OT CXeMbl MPOKaTKH H M30exkaTh HeOompaBlaH-
HBIX 3aTpaT BPeMEHHU Ha OCBOEHHE.

B naactoBbix Kanubpax He3anmoJiHeHHe NOJIOK MO TOJIIMHE MO-
)KeT TPHBECTU K HX cayyaiiHOMy M3THOY B Ty UM APYTYIO CTOPOHY.
Ecan niacToBbiii Kajaubp sBjseTcs NPequUCTOBHIM, TO Ha OTIE/b-
HBIX [0JI0C2X MOJIVHAeTCss pasHas InMpuHa MO0JOK, BhXoAduiasd 33
npesensl JIONYCKaeMbIX OTKJIOHEHHH Tpu  aCHMMETPHUYHOCTH IO-
JOLIBLI OTHOCHTENbHO OocH cTeHKH. IIpu 3ToM noTpebyercs mnepHo-
nuueckas HacTpoilka cTaHa, CAepXKHBalollas PHTM paboThl U CHH-
JKaiouias NpOH3BOLHTE/ILHOCTD.

Puc. 14. HenpaBuibHoe 3amonHeHne peSpoBoro KaJaub-
pa npu npuMeHeHWn pomGa B KauecTBe MCXOLHOTO Ce-
YeHHsl 3aTOTOBKH

Bouue VKa3bBaJOCh Ha BO3MOMKHOCTH B BHJe UCKJIOHWEHHS IPH-
MeHsITb DOMO B KauecTBe MCXOJAHOro CeueHHs 3aroToBKH IIpH MpoO-
KaTKe TaBpOBbIX NMpodujieil No THNOBBIM CXeMaM II u 1V. ITockoan-
Ky poM6 CHMMEeTPHYEH OTHOCHTE/NbHO o6eux oceii © MCHbIIYIO AHA-
roHasb poM6a NMPEANoJaraeTcs HCnoJb30BaTh M NMOYHUEHHS no-
JOK mpoduaa, To Mo cxeme 11 nepBrie B2 hacoHHEIX Kaau6pa OKa-
3BIBAIOTCS CHMMETPHUYHBIMH OTHOCHTEJIBHO BepTHKaJibHOH ocu, Pac-
KaT M3 BTOPOTO KasnuGpa, 3a/laBaeMbliil B calefyIoLHUH KaJubp KoJo-
KoabHOro THma (puc. 14), Ha OCHOBaHMM 3aKOHA HAMMEHBLIETO
CONPOTUBJIEHHA CMeIlaeTcs B CTOPOHY HHKHEro BaJiKa U 3aKJIMHHU-
BaeTcs B 3aKPLITCGH uacTy, COOTBETCTBYIOUIEH CTeHKe NPOdHII.

TToJIKH KOJIOKOJILHOTO KaJjubpa M 3aflaBaeMOro B HEro packara
He COBNAAAIOT, MOCJeIHHE MOMNAafaloT B 3aKPBITHIH pyueH u nperep-
neBaloT 60xk0BOe 0GKaTHe 3a CUeT NMPOoBOJAKHBAHHA. B mecTe pasbe-
Ma BaJKOB KOJOKOJBHOTO Kajaubpa 0o06pasyloTCq HamJblBbl METAJ1a
(cM. puc. 14), K MIMPHHA NMOJIOK MPAaKTHYECKH paBHa Hynw. Henop-
MaJibHOe 3allleMJIeHHe pacKaTa pes3sKo YXYAHIZeT BLIXOJ MOJIOChH M3
BAJKOB M CO3/1aeT FMOBbIMIeHHOe JaBjieHHe Ha HHIXKHIOIO BLIBOAHYIO
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NPOBOAKY, CPelHsIsT uacTb KOTOpPOJi, COOTBETCTBYIOLlasi CTEHKe, He
BBIAEDIKUBAET HArPY3KH M M3rH6aeTcs HJIH OTaMbIBAeTCs.

Kpome TOro, cuMMeTpHyHasi (popMa NaacTtoBoro Kaaubpa, npen-
HIecTByiOUero pe6pOBOMY, BbI3BIBAET MOBLILIEHHOE 00XKAaTHE BBICO-
THl CTEHKH B NOCJAeAHeM H yXyAllaeT 3axBaT moJochl. Ilponycku B
peGpoBOM Kaau6pe CMelllaloT B CTOPOHY HHXKHEro BaJsikKa, 4ToGBl HX
yray6JeHus COOTBETCTBOBAJIM NMOJKaM 3aJaBaeMOro packara.

Ilpu npoxkatke no cxeme II Tomkas mnpaeag wacTh packara, 1o-
nafamnias B BHIIYKJAOCTL TPeThero Kagaubpa, MoxXeT H3OTHYThCH,
4TO 3aTPyAHsieT JdaJibHeluyi Npokatky. PackaT M3 KOJIOKOJNBLHOTO
Kanubpa ¢ NPakTH4YeCKH OTCYTCTBYIOUINMH HOJIKAMH NPH NPOKaTKe
B CJejyiolleM 32 HEM peOpoBOM Ka/iubOpe MNpeTepneBaeT CJAOXKHYIO
nedopmanuio. Ilpu 3ToM 6Gnrarofapsi BBINYKJAOCTH KOJIOKOJbLHOTO
gann6pa HabuonaeTcd NPUPOCT (MEHLLIMH, YeM pacuyeTHBIN) LIH-
PHHBI NOJOK. B pesysnbTaTe roToBulii npodunb MOXKeT NOJYUHTHCS
¢ YKOpOoueHHHIMH noskaMmH. [1ono6HOe sB/leHHe BO3MOMKHO He TOIb-
KO JUI CUMMETPHYHBIX NJAACTOBLIX KaAHOPOB, HO U NPH HENPaBHJb-
HOM 3aNoJIHeHHH NepBOro IJiacTOBOro KaJjuGpa, a CjaedoBaTesbHO,
U BTOPOro mO TUIIOBOH cxeMme II.

s KOHTpOAss TNpH HacTpofiKe CTaHa cjelyeT NOJb30BATHCH
HaKHAHBIMH 1a6A0HAMH, NO3BOJAIOIUIUMH ONpPeleaHTh NPelyCcMOoT-
PEHHVIO CXeMOH NJIMHY TNpaBod H JeBOl 4YacTH MNpOKaThiBaeMBIX
II0JI0C B NJACTOBLIX KanuGpax. TakuM oO6pasoM, HCNOAbL30OBaHHe
pomGa B KauecTBe HCXOAHOro ceyeHHs no cxeMe I, Kak mpasuao,
HepalHOHAaNbHO, OCOGEHHO 1J51 TOHKOCTEHHBIX TABPHKOB C JAJHHHOMH
CTEHKOH M KODOTKHMH noJkamHu. OfHaKO Jast TaBPOBOi CTadl ¢ LIH-
POKMMH MNOJMKAaMHM MOXHO NPHMEHATh POMO, Tak KakK, HeCMoTps Ha
CMelleHHe packata B KOJIOKOJALHOM Kanu6pe, NOJKH HMEIOT 3HauH-
TEABHYIO IUHPHHY, KOTOpas NpensiTCTBYeT CMEUieHHIO H CIOCcO6-
CTByeT NPsMOMY BHIXOAY MOJIOCH H3 Ba/JKOB. TaBpoBrle NPOQGUIH
C HH3KOH CTeHKOH ¥ WIMPOKHMH IOJKAMH OGLIYHO NPOKATLIBAIOT H3
pom6a.

Ilnsl HEKOTOpPBIX TABPHKOB CNIENHANLHOTO HasHayeHHMs TpeGyeTcs
TOYHOE DPAacrojioXeHHe CTeHKH NpodHuas nmocpefnHe moAoliusul. Ilpu
NpHEeMKe TOTOBOTO MNMPOQHJsS MOAB3YIOTCH  JONOGJHHTENLHBIMH KOH-
TPOJILHLIMU  1absmoHaMu  (pHc. 15), MO3BOASIIOILMME  OGHAPYKHTh
CMeHIeHHe MOAOUIBBI OTHOCHTENLHO CTEHKH.

O6bluHasa  KOHCTPYKIMSI NpPeA4YHCTOBOrO KajauGpa NJacTOBOTO
THOA, 0COGEHHO NPH BbIHYXK/JIeHHOM YIIHDEHHH B UHCTOBOM KaJqHOpe,
MOXKeT [PHBECTH K GOJBUIOMY KOJHUeCTBY 6paka B pe3y/bTrarte
HapyiueHHs JONMYCKOB No CHMMeTpPHYHOCTH. [lpuMeHenue n06aBOY-
HBEIX NPOXOJAOB B NPHEMHOH KOpPOGKe YHCTOBOrO KanauGpa C Lieanio
NONy4eHUst CUMMETPHUYHOTO MIpOGHJS He [aeT CyLeCTBEHHOTrO
VMenbiuieHuss 6paka H BTOPBIX CCPTOB. B TecHBIX mpomyckax MpHeM-
HOW KoOpOGKM NojI0Ca YacTo 3acTpeBaeT, B 3TO BPeMsi KOHEl| 1OJIOCHI
GBICTPO  OxJla)kKaaeTcss BOMAOH, cTeKawouweh ¢ GOYKM BaJjka. Ipu
3axBaTe rOYepHeBLIEr0 KOHILA MOJOCH BaJKH BBHIKPOLIMBANOTCH, a4
BBIBOJIHbIE TTPOBOAKH JIOMAIOTCS.
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YacTo npH NpoKaTKe NPOHCXOAHT OKOBLIBAHUE BaJIKOB BCJIEJCT-
BHe 3aKNKHUBAHHSI CTEHKH TAaBPHKA B 3aKDBITOM pydbe UHCTOBOTO
Kaau6pa, BHIBOIsiIee ero H3 cTpos. Meranan, 3anpeccOBaHHBIM B
3aKPHITOM pydbe, 3aTPyAHsSeT MepPeTouxky BankoB. OKOBBIBaHHE
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Puc. 15. T0TOBBIH NpOdHAL TAaBPOBOY CTal¥ H KOHTPOMLHLIA 1aGjoH
I 3aMepa CHMMETPHYHOCTH MIOMIOK

BaJKOB IIeDHOAMYECKH CONPOBOXKJAETCA HNOJOMKAaMH H TO3ITOMY
yCTaHOBKA N0GaBOUHBIX NPONYCKOB He HAlll/la NPUMEHEHHS.

Uro6bl 106UTHCS HALEKHOrO UEHTPHPOBAHHSI CTEHKH NPoQuis,
Heo6X0ANMO HEe3HAUHTEeJbHO H3MeHUThb (OpMy MpPeJYHCTOBOTO Ka-
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Puc. 16. TlpenuncroBoil (@) u uucroBoit (6) xaaudpbi
AAsl MPOKaTKH TaBpuka 57X40X7X4 mm

au6pa, NPEeLyCMOTPEB B HEM YBeJHUCHHOE o6xaTHe y OCHOBaHHUA
CTGHKM Ha yuacTKe, paBHOM 5—15 mMm, npHueM OCTajbHass 4acTh
CTEHKH MNPOXOJHT B 3aKPHITOM pyube cBoGonHo, 6e3 3aueMJaeHys.
3uauuTenbHoe 063KaTHe Yy OCHOBaHHst CTeHKH (puc. 16) meHTpHpyer
Npoduab NO OTHOUICHHIO K CepefiHHe MOJOWIBH M YKPENJeT OTBET-
CTBeHHBIH y3ea npoduns — COeAHHEHHe CTEHKH C NMOJKaMH. Ycroit-
yMBoe LEHTPUPOBAHHE MOJOCH NPH NOMOUIH MOBBIIEHHOH nedopma-
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MM NO3BOJSeT PaCUIHPHTh MPONYCKa NPHEMHOH KOPOOKH YHCTOBOMH
KJeTH, B CBA3W ¢ ueM obJjeruderca 3ajava NOJIOCH, yMeHbllaerTcs
Harpy3ka Ha BBIBOJHYIO [NPOBOAKY, NPEKPALLaeTCsi OKOBbIBaHHE
BAJIKOB H UX IOJIOMKA.

JlonoauuTeabEoe yMeHbLIeHHe KoJaeGaHH} LIMPHHB HOAOLIBHI
npopuas Moxer GHITb AOCTHTHYTO NPH ManoM 0GKaTHH MOJOK MO
TOJILLAHE B YUCTOBOM Kanaubpe, HJH e, KaK YKa3blBaJoCh paHee,
NpUMeHEHUeM HHCTOBOTO Kanu6pa nuacrosoro tuna. as npodu-
Jeil ¢ pa3JMYHOH WIHPHHOH NMOJIOK TOXe He HCKJIOUEHO KoaebaHue
¥X HIHPHHBI, BBHIXOZsiIee H3 JIONYCKOB, B TO BpeMsi Kak o6llas LIH-
pHHA MOJOIUBH HAaXOAUTCS B Mpefenax JONYyCKaeMbIX OTKJOHEHHUH.
KoHTpo/b IDHPHHB HOJIOK M yCTpaHeHHe CMelUleHHs MOACUIBLL NPO-
U3BOJATCS B 3TOM CJlyyae aHaJOTHYHO CHMMETDHUYHBLIM TaBPOBBHIM
npoguasm. Ha mupuHY nosok cyiiecTBeHHO BAMSET YKJOH CTEHKH
B MpPeJYUCTOBOM IA4aCTOBOM KaauGpe. IIpH [OBHILIEHHOM YKJOHE
. noJjoca npy TNpoKarke B NMpPefUyHCTO-
" " BOM ILIACTOBOM Kanaubpe ecTpeMHTCA
CMeCTHUTLCS B cTOpoHy nosok. [o nanue
NOJIOCH! CTeneHb 00pa30BaHUA JaMnaca
pasauyHa, IloaToMy B UMCTOBOM Ka-
aubpe Mo AJIHHE MNONOCHI IOJydaercs
pasnuunoe ofxaTHe MOJOK H COOTBET-'
CTBEHHO pas/fHyHas WX HIHPHHA, KOTO-
pasg MOXeT NPEBBICHThL [JONyCKaeMble
oTknoHeHusi. C  Lenbl0 yCTpaHeHHs

Puc. 17. Cxema ckpyuwsamus 2TOTO  Je(eKTa B NPEJYHCTOBOM Ka-

KBAJApaTHOTO packaTa nps# JHOGpe cJefyeT YCTaHaB/JIHBaTL XOpO-

CMelICHHH BaJKoB 10 3aKpelJieHHBle MAacCHBHBEIE JIH-
HeHKH.

Ilpu ropHU30HTAJIBEOM CMEILEeHHH BaJKOB OTHOCHUTENBHO JAPYT
Apyra B NMPeNYHCTOBON KJETH Ha TrOTOBOM NpodHie Takxe NOay-
YyaeTCs pasjidyHas IWMpHHA NOJ0K. K aHanoruuHoOMy pesy/abTary
MPUBOJAUT CMEUIEHHe BANKOB M B NpeJhIAYIIEeM MO XOLY IIPOKATKU
peGpoBoM KajauGpe. B cBg3H c 3THM elle pa3 NpuUxoauTcsa obpa-
IaTh BHHMaHHe Ha HEOGXOAMMOCTh KpafiHHX OypTOB Ha BajKax.

Ilpu HCIO/IL30BAHHH B KauecTBe HCXOAHOTO KBAJPATHOrO M ApY-
THX NPOCTHIX CEeueHHMH JAs MPOKAaTKH MaJublX pa3MepoB TaBPOBOH
CTaJqd HA MEJKOCOPTHHIX CTaHAX CJaellyeT YCTAaHABJAHBATH OOGBOJAHBIE
annapatel AAs  3a/1ayd  HCXOJAHOrO CeueHHs B IepBbll peGpOBOH
Kanu6p. Ecau npu sToM He Tpebyercsi KaHTOBKa, TO HanpasJ/eHue
HanpuMep, KBaapaTa He Bbi3blBaeT 3aTPYAHEHHH, Tak Kak OpH JAHa-
rOHaJLHOM PACHONOXKEHHM €ro B BaJkax 3ajnada B (acOHHBHIH
KaJau6p NMpOM3BONUTCA TaKKe o AUaroHaJH. B ciayuae miacroBoro
pacnosioxeHus nepBoro ¢acoHHoro Kanubpa KBajpaT 3alaercs
naaliMs, TO3TOMY Heo6XoAHMMa ‘ero KaHToBka Ha 90° mpu nBHXKe-
HUH 10 oGBonHOMY amnapaty. CKpyuyHBaHHe KBaApPaTHOH IMOJOCH!
Ha 90° 1pu NPOXOXKIEHHH ee Mo anmnapaTry [AOCTHraeTcs CMeilleHHeM
BankoB (puc. 17), U3 KOTOPHX BhiMyckaercs KeagpaT. OGbluHO
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CKpPyuHBaRMe TOJOCHL ONPEIEJsIOT MO HANPABACHHIO NPOKATKH.
TIpuuHHOH CKPYYHBaHHs1 NOJIOCH fBJAETCS BOSHHKAWOLLAs OT CMe-
JIfeHHs1 BaJKoB napa cui. Dojee cuipHoe JaBjleHHe Ha JEBYIO BepX-
HIOO W NPABYIO FUXKEIOO CTOPOELI KBajparta 0GYCJOBJHBAET CKDY-
uMBanue noaochl BaeBo (cM. puc. 17). Ias toro 4to0bl B KBanpat-
HOM, a Tak)e OBaJbHOM, DOMOHYECKOM, KPyIJIOM H AUMUHOM Ka-
Au6pax MpOMCXOAMIAO CKPYYHBAHME IO 4ACOBOH CTPEIKE, Heo6X0H-
MO BepXHHii BaJOK CMECTHTb BJIEBO, €CJIH CMOTPETh 110 HaNnpaBJ/CHUIO
npoKaTKH Kosockl. TIpu cMelleHHH BepXHero BaJka BHpaBo npo-
H30fileT CKpYyuYHBaHHe NOJIOCH NPOTHB 4acOBOH CTPEJKH.

IIpu npHpmeHeHHH B KauecTBe HCXOJHOTO CeueHHs: pomba HJH
oBasia H NMPH 3aKaue HX NNALIMS B NeEpBbIA ¢acoHHBIH Kaaubp nua- -
cTOBOrO THNa moTpebyeTcs KaHTOBKa mojoc Ha 180° Tak Kak 3TH
ceueHHMs: He MOTYT IlepefiaBarhcsi Mo OGBOAHOMY ammapary, ecid UX
Gosbllias 0Ch PAcrojaraerTcss roOpH30HTaJbHO.

Heo6x0auMO OTMETHThL BO3MOXHOe JHONOMHATEJbHOE CKpyHdHBa-
HHe TOJIOC TAKXKE OT HelPaBUALHOH YCTAaHOBKM BBOJHBIX M BHIBOI-
HEIX NIPOBOJOK M TNIPH OTKJOHEHHH BAJKOB OT TOPH3OHTAJLHOIO M0-
JIOKEHHS BCJIeACTBHe HeNPaBU/bHOM YCTAaHOBKM HJIH HepaBHOMep-
HOTO W3HOCA TOAIIHITHHKOB H BXJaAbllue.

Tlpx mOMyueHHH pa3MepoB FOTOBOTO NPOBUIS TaBPOBOH CTajH B
COOTBETCTBHH ¢ AONYCKA€MBIMH OTK/JOHEHMSIMH OCHOBHOH KOHTDOJb
MPHXOAUTCS OCYIIECTBAATH 38 TEMHU 3JIEMEHTAMH npotHasd, KOTOpBIe
MPOKATHBAIOTCA B OTKPHTHIX pydbiX. Eciu uncroBoit Kamubp ped-
POBOrO THHA, TO Pa3Mepbl CTEHKH NPY 3aINOJHEHHH 3aKPLITOTO pyubs
0 BLICOTe MOTYT H3MeHsTbcsi B HEGOJLIIHX Mpefesax. Bricora
CTeHKH H3MeHsieTcs Mo Mepe BHIPaGOTKH BAJKOB W HPH HacTpo¥ike
cTaHa 33 cueT TOJWIMHB TMojoK. Tak Kak JONMYCKM Ha TOJIKHHY
CTeHKH HeGOAbIIHe MO CPaBHEHHIO C JOMYCKaeMBIMH OTKJIOHEHHAMH
No BBICOTe NMPOGHJIA, TO CCTECTBEHHO, UTO M3MeHeHHe pasMepa N0
BLICOTE CTEHKH TaKKe He3HauHTeabHO. ToOJIIMHA Xe CTEHKH rOTO-
Boro npoduas onpejesnsieTcss NPEAYUCTOBLIM KaauGpoM H JIerko
peryaupyerc. OCHOBHBIM pasMepoM npoduas, KOTOpHl Heo6xo-
JIEMO TOCTOSIHHO KOHTPOJIHPOBATh, sAB/sAETCs IHPHHA TOJOK. Ilo-
CTe[IHSS 2aBHCHT OT BeJHUHHBI YIIHPEHHs B HHCTOBOM Kanubpe H
rexnoJsiornueckux ¢akrtopos. [llupuna noxoMIBH HIH KaXJo# noJ-
KM MOMeT PeryJHpoBaThcs CTeleHbio 3amnoNHeHHs NOJOK B nJacro-
BOM NpeauHcToBOM Kasnubpe. Kpome Toro, HHOraa neaecoo6pasHo
W3MeHATh WHPHHY TMOJNOK B NPEAYHCTOBOM KaJjHGpe myTeM pas/Hi-
HOil YCTAHOBKH BaJIKOB. B 4HCTOBBIX kaaubpax NJaacToOBOro THIA
OCHOBHHIM KOHTPOJNHpYeMBIM pa3MepoM siBIseTcs JJHHA CTEHKH.




IF'aasa b

NPUMEPDI KAJINBPOBKH TABPOBOH CTAJIH

KaauGpoBka TaBpoBO#i craJju

Tpebyercs pazpaGoraTh KaJHO6pPOBKY TaBpOBOro npodu/as pas-
mepamu 75 X 75 X 8 mm u3 cranu mapku CT.3 aJs npoKaTKH Ha
auHedHOM ctane 550 (puc. 18).

Bu6op ¢XxeMbl DNpoOKaTKH H KO3¢p(PUIUHUEeHTOB Je-
dopmauuu. Pasmepsl u fOnycKH roToBOro npodusas B XOJOA-
HoM cocrosHuu no I'OCT 3294—53 ykasannl Ha puc. 19, Iljomans
ceyeHuss npoduas paBHa 11,6 cu? reoperuueckuil Bec 1 noe. m pa-
Ben 9,11 xe.

Pacuer Beaem npoTHB xoja npoKaTtkHu. [las onpeneseHus rops-
UHX pa3MepoB! npouas HpHHEMAaeM Ko3¢dUIHeHT ycaaKkH paB-
HeiM 1,013:

H =75+1013=76 um;
B'=75.1,013 =76 mum;
¢’ =8.1,0183=8,1 um;
a'=8.1,013= 8,1 uu.

C yueroM [0mycKaeMbiX OTKJIOHEHHH OKOHYATeJbHEE pasMepbl
4HCTOBOTO Kanubpa paBHbl: H' =757 mm; B’ =76 mm; ¢'= o’ =
= 7,8 mm.

IlpudnmaeM yKJIOH rpaHedl creHkH 1,5% # NOCTOSHHYIO TOJILIH-
HY NOJICK IO UX IIMpPJHe B YHCTOBOM KaJHGpe pe6pOBOro THNa.

OnpenensieM HeKOTODhle NOMONHHUTENbHbEIE pa3Mephl.
TonmuHa CTeHKH Y OCHOBAHHS:

d=c+2H —a) tgay, =78+ 2(757—7,8 0,015=098 un,

TAe g — YroJ HakJoHa rpaHell CTeHKHU.
Tomuuna creHku nocpeauHe
, d + ¢ 9,8--7,8
c, = 2+ == 2" = 8,8 mm.

BbicOTa CTeHKH [0 BHYTPEHHHX TpaHeli MOJIOK
hW=H —a=757—17,8=67,9 un.

! Hckomble pasvepst 0603HauaioTcs IITPUXOM, a Ges IUTPHXa — H3BECTHHe,
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N=23404.C
n= 600 o6/Mut
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Puc. 18. CxeMa pacnoioXeHus oopynosanust crana 550 JMHefiHoro THna:
1 — paGoune xnetn (D = 560 xm); 2 — NOA’LEMHO-KaYaloMKiica cToq; § — MHIK
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Ulupuna KaX/jaoH NOAKH
pro B—d 7698

= 33,1 un.
2

IMnowanr NoJKH
Fi=a'b =178.331=259 uu
[lnomane cTeHkH
Fe=c.-h+d -d=88.6794+98.7,8=674 mu.
[Tromaan yucToBOro Kanubpa Ges yuera paguycos 3aKpyIJIeHHH
F = 2F; + F.= 1192 us?,

Ha crane 550 Hau6osee lesecoo6pasHo NMpPoOKaThBaTL NPOPUAH
3a 9 uan 11 npoxonos. ITockoabky Ha 3agHell CTOpPOHe cTaHa He
npeayCMOTpeHa [Mepefiaua packaTa H3 NepBOH KJAETH BO BTOPYIO,
YHCJO MNPOXOAOB B NePBOH U B0 BTOPOH KJETAX HOJKHO OLITh Yert-
HeIM. [l719 faHHOro ciyuasi NpPOKATKH TAaBPOBOH CTanu KPyMHBIX
pa3MepoB npHHHMaeM THNOBYI cxemy IV, umerwoumyio 7 ¢acoHHBIX
Kanu6poB (cM. puc. 8). CTopoHa HCXOAHOrO KBaApPaTHOrO CedyeHHs
npuGAHKEHHO cocTaBHT 77—79 mM.

HauGonee mnonxonsimedl 3aroToBKo# M3 copTaMeHTa 3aroTOBOY-
noro crava 800 sBnsercs kBagpar 120X 120 mm ¢ nocaeaymouM
c6xKaTHeM ero Ha craHe 550 B ueThIpeX SILUHUYHBIX KaJuHGpax A0 ce-
YeHUs, 3ajlaBaeMoro B nepseld (aconHbill kaau6p. IIpu oM obuwee
YUCMO TPOXOAOB JAJA INPOKAaTKH TaBPOBOH ctanau paBHo 11; 3T0
YHCI0 Hau6ojee PaLHOHAJLHO pPachpenesisieTcss MO KJeTAM CJAefyIo-
UM 06pasoM:

Kaern Yucao
MpoXoKoB
Q6¥vMHA. . ., .. ... 6
Yepropast . . , .. ... 4
YucToBas . . . . .. .. 1

IMocne BHIGOpa cXeMBI NPOKAaTKH HaMeuaeM NPHMEHHTENBHO K
YCJIOBHSIM aHHOTO cTaHa KO3GhGHUHEeHTH o6xatHa (k) B Kaauob-
ax.
P KoadduuuenTs 06xaTHa CTEHKH B IJaCTOBBIX Kaaubpax:
k= 1,98; ky=1,72; k=134,
AGconoTHbIe 06KATHS TOJIUMHE CTEHKH:
Ahy= 18,8 mm; Ahg=T77 um; Ahyy= 2,95 un.
Koadduuuenter 06:kaTHsi NOMOK B pe6POBHIX KaJubpax:
Re=1,93; ky=1,61; k=119,
A6conoTHble 063KaTHs TOJILIMHLI TIOJOK:

Ahg= 13,6 mm; Ahy=55 mm; Ahy, = 1,55 un.
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O6:xatus BaaTH NOCPEeJHHe KAK JJis CTEHKH, TaK U JJs1 NOJOK.

Odunnadyareud kaaubp — qucrogod. Pazmepsl xaanbpa paBHbI
ropssuMM pasMepaM roroBoro npooduaa. bokoeoe 06XkaTHe CTeHKH
OTCyTCTBYET. 3anaeMcs OGIIMM YUIMpeHHeM INOJIOK B UHCTOBOM Ka-
aubpe (AB;; = 1,5 mm) u a6comoTHbIM o6xKaTHeM (YTAXKKOH) MO
BEICOTE CTeHKH, pPaBHbIM 6 ms. Torna o6inas BHICOTA CTEHKH B Je-
cATOM Kanubpe paBHa:

H=H-+6 un=7574+ 6= 81,7 mm.

Hecareti kaarubp. Pacuer kann6pa NPOU3BOAMM NpH Kod(pdu-
IiUeHTe 06GXKATHA TOJOK B YHCTOBOM NpOXOfe, paBHoM ki = 1,19.

3auieMneHHss CTEHKH B'UHMCTOBOM KaaumOpe Bo usbexkaHHe 3a-
KJUHHBAaHHS He MpeiyCcMaTpHBaeTCs.

Tonmuna cTeHKH Y OCHOBAHHS B HCKOMOM Kajubpe paBHa
d=d=98 un.

ToawMHy CTeHKH V KOHIa AJs ee CBOGOLHOTO MNPOXOXKAeHHS B
3aKpBITOM pPyube YHCTOBOrO Kaqu6pa NPHUHHMaeM PaBHOH 7,2 mm.
CpenHsis TONUHHA CTEHKH:

) _ d’ "l" ¢!

Cc = =

2

98+7.2 _ 8,5 ma.

CpenHss TOJIIMHA TOJIOK:
a=a -k =78.119=93 um.

c c 11
O6masi IMHPHHA MNOJOLIBH:
B'=B—AB;;=76—1,56=74,5 nn.

[HuprHa xaxXaoW NOJIKH:
B —d' 74,56—9,8
2

b = = = 32,35 mm.

2

Yka0H rpaHeli IOJIOK B HCKOMOM KaauGpe paBeH 2%. Boubiuuit
YKJOH Helenecoo0paseH, Tak Kak 4TOGH NOTYYHTh B UHCTOBOM Ka-
JU6De MOJKH ONMHAKOBOH TOJIHHE,, HeOOXOAHMO Oyner yBeJHUYH-
BaTh 06XKaTHe, BCAEACTBHE 3TOTO LIMPHHA ICGAOIIBbLI MOTOBOTO NPO-
¢usst, BO3MOXKHO, BhlliieT H3 NOMYCKOB. ‘ .

OnpenensieM TOMWHMHY NOJOK Y OCHOBAHUS HPHU BHIYCKe TPaHeH
cTeHKH tg as = 0,02 (g — yrosl HakJOHa IpaHelf N0JOK):

a)=a,+ b - tga, = 9,34 32,35 0,02 = 9,95 = 10 ma.

TonnwHa NoJOK Ha KOHIAX:
a=a,—b - -1go, = 9,3 —32,35 - 0,02 = 8,656 ~8,7 mn.

BbicOTa CTEHKH N0 BHYTPEHHHX rpaHed IOJIOK:
h=H—a,=281,7—10=717 un.



INaomanb Kaxao# IMOJNKH:
’ a'l + a’ r ’ Yi
Fp=—F— t=0,0=93.3235 =302 nn’
ITaoutagk CTEHKH:
, a4’ —!—~C’

F.=

k4 ay-d=85-71,7+10.9,8 =708 mm?.

Ilnomans Bcero KanHuopa:
F' = 9F,+ Fc=2.302+ 708 = 1312 mn.

Ko3¢pdHUHeHT BRITAXKKH B YHCTOBOM Kajaubpe:

oy = 1312
u F 1192

=1,1.

lesateili kaaubp paccUHTHIBAETCS, HCXOAS H3 NPHHATOTO KO3(0-
¢uLueHTa 06XKaTHs MOJIOK B AecaToM kKaau6Gpe Rio=1,34. [lpunn-
MaeM YylIHpeHHe CTeHKH B JIeCsiTOM KaJauGpe:

AByy= 2,5 mn.
YTaxKka KaxKJoH NOJKH N0 BLICOTE:
Abyy=2,3 un.

OnpenensieM o6uIyio BHICOTY CTEHKH B HCKOMOM KanuGpe:
H =H—AB,;=81,7—2,5= 79,2 un.
ToamiuHa CTeHKH Yy OCHOBAHHSA:
d=d-ky=98.134= 13,2 un.
TommuuHa CTeHKH y KOHIA:
~C=C-Rky=72.134=9,65=9,7 un.
TosmuHa cTeHKH 1OCpeiuHe:

ro @ 13,2407

¢ 2 2

= 11,45 mnm.

Hlupuna xaxjaoH NOJKH:
b'=b+ Ab= 32,35+ 2,3= 34,65 un.
O6mas WHPHHA NOIOUIBH:
B =20b+Ab)+d =2-34,65+4 13,2 = 82,5 mnm.

[Tpu pacuere He mpepycMaTpuBaeM GOKOBOro OGKAaTHs MOJOK,
npUHUMas

a, =97 mu<a,.
48

TonmuHy MOJOK HA KOHIAX MOXKHO HaHTH HCXOAsi M3 BHINYCKa
HX rpaHeii npu tgas = 0,02:

o =a,—2b -1ga,=9,7—2.34,65-0,02= 83 mn.
TonliHa NOJMOK MOCpejnHe:
, a'l 4d _ 9,7 48,3

a. =
¢ 2 2

=9 unm.

BhicoTa CTeHKH [0 BHYTPEHHMX IpaHeil MOJIOK:
K =H— a'l =792—9,7=69,5 unm.

[Mnowmaap O HOH MOJKH:

Fn=a.-b =9-3465=312 un.
ITnowages CreHKH: )
F.=c, -h+ a,-d=1145- 69,54 9,7 - 13,2 = 924 mmt.
Ilnomage geBsitoro Kaavépa:

FFr=2.F 4 F =2 312 4+ 924 = 1548 mm?.

KosdduiueHT BHTIXKKH B JecATOM KajHGpe:
’
o= 41— = 158 _ 118,
F 1312

ITpomomxasi pacuer, NOAOGHHEIM ke 06pa3oM TNOJAYYHM HEOGXO-
AMMBie pasMepbl (acoHHHIX KaaHGpoB. OCHOBHBIM HENOCTAaTKOM
JaHHOW MeT1OAMKH pacyeTa HgBJASETC OTCYTCTBHE TEOPeTHUEeCKHX
(dopMys, KOTOpble NO3BOJHAH GBI C JOCTATOYHOH TOUHOCTHIO NpH
JaHHOM OGXAaTHH ONpeleNUThb pasMepnl MPOKaThIBaeMbIX M0JIOC.
OjHaKko cnefyeT OTMeTHThb, UTo NPHHHMaeMble Ha OCHOBaHHH 0606-
IeHHEIX TNPAKTHUECKHX JAHHBIX yTAXKA B 3aKPHITEIX H YLIHpeHHe
B OTKPHITBIX DYUbAX JaIOT TNOJHYI0 BO3MOXHOCTH paspaboraTh
BNOJIHE COBEpLIEHHVIO KaJu6poBKY, 0O0eCHeuHBaIOULyI0 BBICOKYIO
NPOM3BOAMTENLHOCT CTaHA IIPH XOpOlLleM KayeCTBE NPOKAThHIBae-
Moro npoduas.

B nsatoM, Kaau6pe KOJOKOJMBHOH (OpPMBI IPOHCXOAHT IEPBOHA-
yaspHOe (OpPMHpOBaHHe NpodHAs TaBPOBOH CTanu H3 3aroTOBKH
KBaJpaTHOTO Ceuenus, 3amaeMcst yrayGneHHeM Ha IajJKOM Bajike
B BHJIe TPEYTOJBHEKA CO CeAYIONHMMH pasMepaMu: BeicoTa 20 My
ocHoBaHde 50 mMm.

O6uias naomans xKanubpa pasHa:

F' = 4600 4 _;” .90 - 50 = 5100 s,

Torja K03(h(HUHEHT BEITAKKH B 1IECTOM KajHODe paBeH:
5100
= ——= 1,33.
T

4 B. U. Umoxosuu / 49



OnpeXxeneHue Pa3MepPOB HCXOLHOFO KBafApaTHO-
ro ceueHHs. 3afaeMcs OTHOWIeHHeM OGIIed INHPHHBEI IIECTOTO

b
Kaau6pa K AHAroHaJH UCXOJHOTO KBajpaTa —b—“ =1,2.

r
Paauychl 3aKpyrileHHs YrJOB B KBaApaTHOM KajuOpe sLiHu-
HOTO THNA NPUHATH R = 15 mm.
HaxoaMM ropH3oHTaJbHYIO AMaroHadb KBajpaTa:
b 120
.
1,2 1,2

= 100 mnm.

CTOpOHa MCXOZHOTO KBaJAPATHOrO CeueHHs OnpeaemuTcs o ¢op-
MyJie:

by -0,828R _ 100.-0,828 - |
1,414 1,414

IMoryueHHble B pe3ysibTaTe pacueTa pasMeprl KanuOpoB cBeje-
HH B Ta6a. 3 ¥ mokasaHul Ha puc. 20.

a, = 5 =179,5~80 mn.

Tabnuna 3
Pacuernbie nanuble KaanGpoBKM TABPOBOH ctaanm 75X 75X 8 MM

N -&é , é Crenka Toaxn

E = =

E ggn 5355 h d c | F b | a a | F

2§ E§§8§§§ B | wm | mm|mm| 0l e 2] an s | | guit| o
11 1192 1,10 | — | 67,9 9,8 7,8 674|1,05/1,19(33,1 | 7,8| 7,8 25691,16
10 | 1312 | 1,18 [1,34] 71,7 9,8 7,2| 708|1,31| — |32,35|10,0} 8,7} 3021,03
9 | 1548 | 1,29 | — | 69,5(13,2| 9,7| 924(1,14{1,61|34,65| 9,7| 8,3 312)1,52
8 12000 | 1,33 |t,72| 76,6{13,0| 9,2{1050|1,h5i — ;32,75(15,4{13,6| 475(1,09
7 |92656 | 1,45 |1,98| 69,0{20,1|18,1/1622|1,71| — |36,95|15,0{13,0] 51711,02
6 |3833[1,33| — | 55,3/43,0/32,8|2783|1,24(1,93{38,5 {14,7|12,5| 5251,57
5 | 5100 1,25 | — | 5¢,8/42,0/31,013450] — | — |31,5 |26,2|26,2{ 825{ —
4 16400 Hcxopguwit xpaapaT 80X80 mm

B cBsa3u ¢ HepaBHOMepHOH HedopMauHell OT/IeJbHBIX JE€MEHTOB
npoduas (CTEHKH H NOJOK) NPH NpPOKaTke TaBpOBOH craju He CO-
6a00aeTCsl  KakKoro-aH0o NOCTOSHCTBA OTHOLIEHHs PajJHyCOB 3a-
KPyrTeHu#l K TOJUIHHe 3/1eMenTOB. Pajnychl 3aKpyrJeHHH JOJAKHBI
BHIGMPATLCA KOHCTPYKTHBIIO, MOCTENEHHO YBeJaHYHBAs MX OT YHCTO-
Boro Kasu6pa K mepBOMY (bacOHHOMY KaauGpy.

Ha HapyXHo#l rpaHH IOAOIIBH 1IECTOro Kanubpa chaefyer clle-
JaTb BOTHYTOCTh [AJIsi KOMIEHCAlHM YUIHPEHHs B INOCJEAyHOIHX
ABYX MJACTOBHIX KajuOpax. BenuunHa BOTHYTOCTH He NOJXKHA OBITh
MeHbllle 5—6 MM,

Pacuer smuuHbIX KanuGpoB aas oGxartus 3arotoBku 120X
X 120 mm na ucxonnoe ceuerue 80X 80 mm TpyaHOocTel He Ipen-
CTaBJIS)IeT H OCYUIeCTBJSIETCS 34 ueThipe Npoxoja (3lech He NPHUBO-
auTCs).
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Mepsl ta6oHOB KanuGpoB s npokaTkn TaBposolt cTanm 75X 75X8 mm Ha cTawe 550

Puec. 20‘. Pgs
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Kaan6GpoBka TaBpOBO# CTANM CO CMEWEHHBLIMH NOJKAMH

Tpe6yercss CNPOEKTHPOBATh KanHOGpHI /51 NPOKATKH TOHKOCTEH-
goro npoduas Ne 2 (TOCT 7511—58) co cMellleHHHIMH MOJKaMH
Ha JauHeiiHoM crtaHe 250 (puc. 21). IlpuBon craHa KOMGHHHPOBZH-
HbIH OT MapoBOl MalIMHBL M JIBYX 3JeKTpoABHraTtesnell. PasMmepsl
npoduias B XOJOJHOM COCTOSIHHM NPHBEISHb Ha pHc. 22.

Bu6op cxeMH NPOKaTKH H onpejfeNeHHe KO-
s¢pdbucuentoB ob6xkarug. TaBpoBas crane CO CMeLieHHHI-

N=850n.c

N=4101.C.

N=390n.C

00wuMHaA Yeproban
muA(P=500my}  Aunus (0-360MM)

Ha xomo0unorur

Yucmobas
nunus(D=250mm)

. Puc. 21. Cxema pacnojoxennss oGopyzoBanus craia 250 ¢ pacmonoxe-
HUeM KJjeTeli B TPH JIMHHH:

! — gepBas wMalmuHa; 2 — sJexkTpoABHraTean; 3 — KaHaTHag  mepexada;
4 — HOXMHHUBI

Md noakamu, Hampumep Ne 8 u Ne 8a, 10 noOcCTeaHEro BpeMeHH
mpoKaThiBasiack B Kanu6pax 6ajo4HOTO THTA C NPHMeHeHHeM OA-
HOTO HJIM ABYX PeGPOBBIX KaJuGpoB, B KOTOPEIX KOHTPOJHpPOBajach
BBICOTA CTEHKH M OO0eCleUUBAaJOCh IOAydeHHe HyXKHOH INHPHHBL
I0JI0K. DTOT cnocof He MOTr JaTh NMOJOXKHTENBHBIX Pe3ynbTaTOB IPH
OCBOEHHM TOHKOCTEHHBIX Npodumaedl co CMeIeHHBIMH NOJIKAMH.

Ilns npokatku npoduis Ne 2 B CBsA3H C He3HAUUTEJBHBIMH ero
pasMepaMH npuHHMaeM TunoByio cxemy II (puc. 8), umeroulyio Tpu
peGpOBHIX H TPH NIaCTOBBIX KaauGpa. Ha uncroBoit TuHHH CcTaBa, TAe
3ajaya moJsioc TMpH MpokaTKe (PacoHHBIX NMpoduied oCyllecTBIsSeTCA
BpyuHvio 6e3 OGBOJHBIX aNnapaToB, NPOM3BOAUTCS TOJBKO NATH
NPOXOAOB, a HBe MOCJACAHHe KAeTH He Hcnogesylotca. IlepBeiit da-
COHHEIN XanuGp pacnojaraercs BO BTODPOH KJIETH UEPHOBOH JIHHHM,
JuaMeTpH BafgKOB KOTOPOM HONYCKAlOT MNPHMEHeHHe MOBBINIEHHBIX

52

063:KaTHii MO CPABHEHHIO T OCTAJbHBLIMH NPOQUJALHBIMU KanuOpaMu.
OTcyTcTBHE KAHTOBKH NPH 3ajaue B NePBYIO KJIETh YHCTOBOH AHHHH
CKa3bIBaeTCsl MOJNOXKUTENBHO Ha paboTe craHa.

HaMmeuaeM uactuble Ko3h¢dulHeHTbl 06:KAaTUsl TONIIHHBL CTEHKH
B IJACTOBBIX KasHGpax H TOJLIMHBI NOJOK B PeGPOBBIX Kanubpax.
KospPHUUEHTH 00XKAaTHsi CTEHKH JIOJ/KHBI BBIGHPAThCH HCXOMs 13
cefyloluX coofpaxeHul. BhicOTa HCXOAHOro cedeHHs (IMpsMo-
YTOJBHOrO MJIM KBaAPAaTHOTO), 3a1aBaeMOro B NepBBLi NPOHUIBHBIH
KaJau6p, o6bIMHO HeCKoJbKo Gosbllle O6IieHd WHPHHBEI MOJIOK roOTO-
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Puc. 22, Tlpoouns Ne 2 mns nepemaercs  Hpo-
MbIILJIEHHBIX 3T aHRH

Boro npoduas u cocrasiser 32—33 mm. CpelHsas TOJIMHA CTEHKH
B UHCTOBOM KaJHOpe ¢ YUeTOM YKJOHAa GOKOBHIX rpaHel paBHAETCH
4.2 um. OSwuit Kos(pHumMeHT 06KaTHS B TPEX TUIACTOBHIX Kanubpax
flocepeiHHe CTeHKH PaBeH:

=3 785

PacnpelleisieM ero no npoxojaM cleAyloWHM 0Gpasom:
ko= 1,7; ky=1,95; ky= 2,75.

KoshdHuueRTH 063XaTHsi TOJNUUHE! MOJOK HaMeyaeM Ha OCHO-
BAHHH NPAKTHYECKOTO OIBITA NPHMEHHTEJbHO K YCJOBHSM AaHHOT®

CTaHa:

k= 1,21; ky=1,38; ky= 1,98
53



3anaeMcs YTAXKON CTeHKH B PebpoBeix KaaHOpax:

KaetH Vraxka

ma

Bropaa . .. ...... 65
TpeThl « o v v o o o . . 4
Marags . « « + . . ... 2,5

Vraxkka Ha 06e MOJNKH B NPeNUHCTOBOR Kjaetu paBHa 4 mm. Ha
QCHOBAHHMH TPAKTHYECKUX JAHHLIX NPHHHMAaeM CJAeAywoliHe BelH-
4qUHBl YHIMpEHHS CTEHKH B IJIACTOBHIX M MOJOK B Pe6pOBHIX Ka-
aubpax:

Kaern Yupenue, muan
Meppan . . ., . .. . . . b (crenxn)
Bropas . . . ... .. . 1,8 (anuHHO# H KODOTKOA MOAKH)

Tpetsst . . . 3,2 (niunHokt mnoskH) H 2,2 (xo-

poTKOf HONKK)

Yergepras . .« . . . . 4 (cTeHKH)

Iatas . . . . 0,6 (nnuunoft moaku) u 0,7 (xo-
POTKO#l MOJIKH)

BpeneMm nonoJsHHTeAbHble 0603HAUeHHS AJS HJUHHOH IMOJKH:

by — WwupuHa NAHHHOH THOJKH;

n); — TOJIIMHA AJHHHOH MOJKH Yy OCHOBAHHS,

f1— TO Xe, HA KOHIIE;

hy — cMmemenne HapyXKHHIX TpaHedl MOJOK 'OTHOCHTENbHO APYT
apyra. )

Hiupuna xopoTko¥ H ANHHHON MOJIOK B NpOLlecce pacyera onpe-
HeJiseTcsl OTHOCHTENbHO cpefiHell TOJMIIHHBI CTeHKH, a o6l{as WIHPH-
Ha N0JI0K HAXOJAHTCH CJeAVIONUM 05pasoM:

B=1b, b+ c.

OmnpenesisieM ropsiude pasMepsl npodus.
O6was BLICOTa CTEHKH

H =1013-H=1,013.42 = 425 un.
O6mas wHpHHA TOJOK

B'=1,013-B=1,013.30= 30,4 un.
CwMellenne Hapy:KHBIX FpaHeil 110J0K

hi= 1013 h = 1013-7=7,1 un.

Tomuuna cTeHKH H NMOJOK HA KOHIE
¢=a=n=1013.¢=1,013.33=34 un.

'BCJIelICTBl/Ie TOTO 4TO MO TOJIIHHE CTeHKH U NOJIOK UMeercs no-
BHIIIEHHBIY JAOMYCK Ha MHHYC, HeCKOJLBKO yMeHblilaeM MOJNYUYeHHEIE
pasMepnl H INpHHUMAaeM:

a'=n"=3,2 mm; ¢ =33 unm.
54

Ilaras xaete (uucrosas). PasMepbl kanu6pa 4yHCTOBOH KJjeTH
NPHHHMAaeM PaBHLIMH TOPAYHM pasMepaM Npoduas ¢ yueroM aony-
CKaeMbIX OTKJOHeHH#. OmnpefenseM HeKOTOPble AOHONHHTeNbHLIE
pa3Mepbl YHCTOBOTrO KajubGpa. ToMuuHA CTeHKH y OCHOBaHHS (IO
HapYMXHOH IrpaHH KOPOTKCH NosKH) NpH yKJaoHe 29 coraacuo 'OCT
7511—58 paBHa:

de—c+2H1go;=33+2.425.0,02 =5 munm.

TosnyHA CTEeHKH NocpeliuHe

. _dLec 543,3
C = = e——
¢ 2 2

= 4,15 um.

Hupura KOPOTKOH NOJKH

(104 23 . 1015 — 415 _
b_<1o+ 2) 1,013 =97

Tonumuna KOPOTKOH NOJKH y OCHOBaHHS
ai=a+b -{ge,=32+97.0,02=3,4 mn.
CpenHdas TOMUHKHA KOPOTKOH NOJKU
, a; +a 3,413,2

a, = = = 3,3 um.
2 2

Hlupuna navHHON HOJKH
by=B—ce—b =30,4—4,15— 97 = 16,55 mnu.
ToawuHa NJMHHON TOJNKH Y OCHOBAHHS H Ha KOHIE:
ny=n=32 un.
INaonans KOPOTKOH MOJKH:
Frnm=ae-b =233.97=32 unt.
[lrowans AAUHHON TMOJKH:
Fnu =njy - by==32-16,55= 53 ux.
Ilmomans CTEHKH:
Fe=c. - H=4,15.425= 177 un.
Ilnomanr Bcero kannGpa:
F = Fyn + Fyn+ Fe=32+53+4 177 = 262 muul.

OtcyrctBue o F'OCT ykscHa rpaHell NJIMHHOH INOJIKH, He3HayH-
TeNIbHbI OJIHOCTOPOHHHI YKJOH KOPOTKOH NOJKH TOTOBOTO NpodHJs
¥ HaJuuHe VKJIOHA CTeHKH Npejolipejensiior peGPOBOe pacrosoxe-
HHe uHcTOBOro KaauGpa. OaHaKO NPUHUHINHAJABHO BO3MOXKHO M
MJ1aCTOBOE PACMOJIOXKEHHe YHCTOBOI'O KanM6pa, oGeClneuHBAIOLIEro
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noJyueHHe CTEHKHM NPH MeHbINHX Ko3abduuueHTax 06KaTHA U He-
KOTOPOM H3MEHEHHH CXeMbl MPOKaTKH. B 3TOM cayuae, uto6ul moay-
uiTh YKAOH 3/7eMeHToB 1o I'OCT, HeoGXOIMMO NPHMEHHTh YHCTOBOH
Kanubp GasoyHOro THMA,

CxeMa onpenesieHdsi HeHTPaJbHON JHHHM PeGPOBHIX KaJHGPOB
OTHOCHTEJIbHO TOPU30HTANLHOH Ga3HCHOM NIHHHU X—X NPH NPOKATKe
npotduna Ne 2 mokazana Ha puc. 23. BoknBoe 06XaTHe CTeHKU B
peOpPOBLIX KaiuOpax W MOJOK B IiaCTOBBIX OTCYTCTBYeT BCJIEACTBHe
MaJIol TOJILLUHEE! 37eMeHTOB npodiuas,

-—-CCH—
s é
3 %
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& /Z ¥
z 1 7 $ T
}

Puc. 23. Cxema onperenends HefiTpanbHofi JHMHHH
peGpoBoro kanubpa npu npokarke npoduas Ne 2

[nsi pe6poBbIXx KaJuGpOB OpAMHATA LEHTPa TAXKeCTH
HHXXHEro Banka (cM. puc. 23) pasHa

bl' hl

1

KOHTYpa

Y= = h,.

Jlnsi BepXHero BaJKa:
cc-HAb(l+n)+5-a

Yo ==
Cc+b+b
Opaunata HeHTpaJbHOIl JIMHUH:
Nt
y=—7"-

hY

Pflcue'r KaJIu6pOB 4YHCTOBOH JIHHHH TPOH3BOAMTCH NMOJZOGHO TaB-
poBoii ctanu 75X 75X 8 mm.

’Bblﬁop MCXOAHOH 3aroToBKH. [Tepeoill ¢acoHHul Ka-
JUOD 4yepHOBOI JINHHH M KaAuGp NMepBOil KJAeTH UHCTOBOH JIMHUH
CTaHa — MMEIOT NAaCTOBOE pAachojioXeHHe U NOAOGHH no dopMe,

Pasmepur nepeoro taconnoro Kaaubpa uepHOBOH JIMHHM TPUHH-
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MaeM KOHCTPYKTHBHO Tak, d4TOGH
obecneuynTsh 3anoJHeHHe IIOJIOK B
caenywomeM  kanubpe no  xony
NPOKATKH. 3ajaBasch BEJHYHHOMH
yuiHpeHus: B Kaaubpe nepBoil Kire-
TH YUCTOBOH H YEDHOBOH JIHHHH
(AB) =5 mm u ABo = 7,5 mm), no-
JyuyaeM HCXOJHOE MNPAMOYrojbHOe
ceyenne 33X 39 mm, Koropoe, KaK
y’Ke YKasblBajoCh BbIlIe, IeJeco-
o6pa3Ho NMPOKATHIBATH IO CXeMe:
rmafgkas 60uka — pe6po — riaf-
Kasg Oouka, HAM KBajpaT — IJiaA-
Kasg OGouka. B atom cJayuae DnpH
HacTpoiike JlerKo U3MeHATL pasMe-
pBl  MCXOIHOTO CEeYEHHs] W TaKHM
o6pa3oM peryJHpoBaTh 3aNoJiHe-
HHe TepBOro (hacoHHOro Kamuopa.
Tak Kak TOJIUIHHA NPAMOYTroJbHO-
FO CeueHHd, 3a/1aBaeéMOT0 B NepBHIi
npoduaLHEIA  KaJauGp, ompejeneHa
¢ ZOCTAaTouHOH JAns MpakTHUECKOH
paGoTEl TOYHOCTHLIO, TO B 3aBHCH-
MOCTH OT YCJOBUH paboTh TaHHO-
ro craHa kaaubp, MnpenlIecTBYIO-
mui GacoHHOMY, MOXeT GrlTh ped-
poBuiM. DTa cxeMa rJyazkas G6ou-
Ka — pe6po npu yBenHueHHOM 3a-
30pe MexJy BaJKaMH JOnycKaeT
H3MeHeHHEe BHICOTH peGpoBOro pac-
KaTa B IUHPOKHX mnpefesax. Beico-
Ta peGpoBOro packara nocie Kail-
TOBKH ABJS€TCS LIMPUHOH IpAMO-
YroJIbHHKA, 3a[aBaeMoro IJalMs
B nepBblil (hacoHHHIH KaJHOD.:
PacuerHble naHHele KaJHOpOR-
Kk npoduns Ne 2 cBefleHH B Ta6Jl.
4. Paguycel 3akpyryeHUH, BeqUuH-
Ha BBHICTYNa B KOJIOKOJILHOM Ka-
au6pe BTOPOH KaeTH M ¢opma co-
npaXKeHUs HapyXHBIX rpaHed IO-
JIOK BBHIOHPAIOTCs KOHCTPYKTUBHOU.
Ha puc. 24 npeAacTaB/eHH
OKOHuaTe/lbHLle pasMepel Kajaub-
pOB Jsi NPOKATKH TOHKOCTEHHOrO
npoouns Ne 2. Donee Bhicokas
TOYHOCTb, KOTOpass MOXeT noJjay-
YUTBLCH JJs 1WalJIOHOB YHCTOBBIX

Ta6auua 4

PacueTnbie JaHHbie KaARGPOBKH TOHKOCTeHHOA Tasposofi cTaam M 2 co cMEWEnHLIMH TIOAKAMH
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Dyc. 24. KoncTpyKunss 1 pasMephl KaauGpoB IS NPOKAaTKH TOHKOCTEHHOTO npoduas Ne 2 wa crame 250

KaJAHGPOB, NMPH CYLIECTBYIOIMX METOAAX HSTOTOBJIEHHs 1aGJ0HOB
HeBO3MOXHa. [Is1 11a6JOHOB UePHOBBIX KaJHOPOB pa3Mepnl HHOTJa
okpyrasior Ao 0,5 mm.

Jaa yno6cTBa NOCTPOEHHA M H3TOTOBJEHHs 1AaGJIOHOB IIHPHHA
NOJIOK Ha pHC. 24 naHa HO ocu KaJu6pos. Kpowme Toro, Ges ykasa-
HHSI pa3MepOB YyBellHueHa INHUPUHA NOJOK B PeGPOBHIX M JJIHEEL
CTeHKH B I1aCTOBBIX KaauOpax, uto obecneudBaeT CBOGOAHOE YLIH-
peHue, U NpH KOJeGaHHH MOCJAEJHEro He NPOHCXOAHT NMEPEnosHEHHS
Kaau6pos. [Ipn paspaboTke KajUGPOBKH TaKoe yBeqHYeH{E ILHPH-
HBl KaJuGpoB sBasieTcss OCHUHBIM. KanuGPOBKH, B KOTOPHIX IO
KAKAM-1160 NpHYMHAM OrPaHMYMBAIOT YIIHpPEHHe B OTKPHITHIX
4acTSX TABPOBBIX KaJuOGPOB, HMEIOT XyJlUIHe Pe3y/bTaThl NPOKATKH.

Kanu6poBKa TaBPGBBIX NOSICOB JLISi CBApHBIX GamnoK

JlByTaBpoBhle Ga/ikKu pas/MyaloT COCTaBHble (KJeNaHble M CBAp-
Hble) M NpokaTaHHble, CoOCTaBHble GaJKH MOTLYT GBIThH INONY4EHH
pasJMUHBIX PasMepoB H THIOB (IIHPOKONOJIOUHLIE, TOHKOCTEHHEIE,
¢ mapaJjieNbHLIMHE NOJKAMH H T. A.), HO NMPOLECCH HX H3TOTOBJIEHHA
BecbMa TPYHOEMKH H CTOMMOCTH BCJE/JCTBHE 3TOr0 BbICOKAs. B xa-

I U W

Puc, 25. PasHOBHAHOCTH TaBPOBHX HOSCOB AAf CBapHHX Gasox

uecTBe MCXONHOr0 MaTepHaja MAjsi CBapHHIX 6aJjloK NPHMEHSIOT
JIMCTOBO# NpOKaT.

B 1ByTaBpoBLIX 6anKax, NOJayYeHHBIX CBAPKOH TPeX MJIOCKUX 3Jie-
MEHTOB, BO3HMKAIOT HeypaBHOBEIIEHHbIe JJ1S HIBA yCaJ0uHbIe Hanps-
KeHus1 (uHorza mopsinka 1000 xe/cm?), KOTOpHIE, CyMMHPYACH C Ha-
NpsYKEHUsIMH OT BHeLIHeH Harpy3kH, MOTYT CHJIbHO BJHATbH HA Ha-
yajo nmactuueckux aepopmauumii. CraTHyeckas NPOUHOTTb CBAp-
HBIX 6anoK OT ycalouHBIX HaNpsKeHHil He u3Mensercs. I1o NaHHBIM
uccaeoBaHMi YKpaHHCKOH AKaleMHM Hayk, ycaJOuHble Hanpsike-
HUSl CHHMKAIOT YMCJo KoJeGaHHil HalpsiXKeHHH N0 MOMEHTa paspy-
wierus ¢ 300 000 1o 20 000 npu amnauTyle HanpsiKenuit 2500 k2/cm®.
BuGpanuonHoe paspyilieHue 6anok o0piuHO Habaonaercs B dbopme
TPELIHH B HHXKHEM Mosce,

ViyulleHHe KayecTBa CBAPHBIX 6asoOK AOCTHraeTcs NpUMEHeHHeM
/1S MOACOB CleliMadbHLIX TABPOBHIX npoduseit ¢ HH3KOH CTeHKOil
(puc. 25). B 3TOM cayuae BajKOBble IIBLL 3aMEHAIOT CTHIKOBEIMH,
KOTOpHIE Jiyulle BbIEPHHBAIOT AHHAMHYECKHE HATPY3KH H BLIHO-
csitcs Ha credky Ganku. [lmpoxkoe pasBuTHe 3a NOCHelHEe BpeMs
arperaToB aBTOMATHYECKOIl CBapPKH H HCNOJb30BAHHE TABDOBBIX NOS-
COB [JIS M3rOTOBJIEHHs CBapHEIX JBYTaBPOBbIX GaJok ofecneuar
Pl 3HAUHTEJNbHBIX NPEHMYLLeCTB: NpH HHU3KOU cebecrouMocTtu | T
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IPOYKIHHU CBapHbie Gajku GydyT yCNemHo KOHKypPHPOBATb C fpo-
KaTaHHBIMH [BYTaBPOBbIMHM 0ajKaMH, B TePBYIO OY€peib C WIHPOKO-
nosouyHbIMH. B Tala. 5 npuseneHo cpaBHeHHe MOMEHTOB MHEDHMH H
CONpPOTHUBJIEHUS] IPUMEPHO PABHHIX MO Becy | noe. M OGBLIYHBIX ABY-

g?ggﬂagg;.éanox (FOCT 6239--56) u wmmpokonosnounsix (I'OCT

TaGnuua 5

ConocrasieHue MOMEHTOB MHCDLUHH H CONPOTHBJACHHS
OGBbIUHBIX M WHPOKONAADYHLIX GanoK

Bec

Bankn 1 n%, a| Ipcnt | W, cnt ly, cut Wy- cud
Hnyraspopag Ne 30 ., . . . 36,5 7080 472 337 49,9
Ilinpokononounan Ne 33 ., . 36,8 8 880 539 672 79,1

Hsyraspopaa Ne 55 ... £8,6 54 810 1990 1 350 150
IUnpoxkononoynas Ne 55 , 90,4 59940 2150 2 680 243
Hsytasposaa Ne 65 ... 19 100 840 3100 2170 217

Illnpoxkononounas Ne 65 . .| 129 122180 { 3700 | 5120 | 419

[Tocne nocTpoiikn oNLITHOFO lleXa CBapHBle ABYTaBpOBhie GajkH
KPYNHHX H CPEAHMX pa3MepoOB HaHAYT INMHPOKoe mNpHMeHeHue. B
CBA3M ¢ 3THM npHoOpeTaeT 3HaueHue pa3paboTKa MeTOLOB HpPOKaT-
KH TaBPOBO# CTa/lM B OTKPHITHIX KanuOpax co cBOOOAHHIM yuimpe-
HHEM.

ITosicoBrie TaBpoBble NMpodHIH NpelACTaBAAIOT 060N pasHOBHI-
HOCTb TaBPOBOH CTaNH C HHU3KOH CTEHKOH H HIMPDOKHMH MOJKAMH H
CXEMBb{ HX NPOKATKH AaHAJIOTHYHBE C THIIOBBLIMH cXeMaMmu (cM. puc. 8).

B yncToBoM KannGpe Hanbosee BLIFOAHO BEPTHKAJIbHOE PACHOJIO-
JKEHHE CTEeHKH JJs CIOKOHHOH u ynoOHOH paboTh ¢TaHa H C LeJblo
obecnieyeHns Hauayumeil GopMbl TaBpoBblX nosicoB. [1py BepTHKAMDb-
HOM pacllOJIOKeHHH CTeHKH ¢dopMa ee TOPLOBOH MOBEPXHOCTH B 3a-
BHCHMOCTH OT NpeibsBJseMbiX TpeGOBaHHI MOXET HMeTb OCTPhle H
3aKpPYIVICHHBIE YIVIbI HJH Ke (HOPMY TpeyronbHMKa ¢ HEKOTOPHIM
CKpYIJIeHHeM yria npu BepuinHe. Pasnoo6pa3Hbie GOpMbl TOPLOBOH
IIOBEPXHOCTH TO3BOJISIOT HCIIOJNb30BATh CaMble PALHOHANIbHLIE PEXH-
Mbl cBapky. Kpome Toro, B uncToBOM Kaaubpe pe6poBoro Tuma noj-
KH Nnpoduist MOTYT HPOKAThIBATbLCS € HE3HAYHMTEJIBHBIM YKJIOHOM HJIH
coBceM 0e3 yKJIOHA. YKJOH rpaHedl CTeHKH He HMeeT oco6O0ro 3Ha-
YeHHs M Ha yBeJiHYeHHe Beca NPOGHJSA NMOUTH HE BJIHAET, TaK Kak
BLICOTA CTEHKH, H TeM Gosee NpsAMble yUaCTKH €€, OUeHb MaJibl.

TpauncnoprupoBka npodusas no ponabraHraM H Ha XOJIOAHJIBHHKE
OpH CTeHKe, BPe3aHHOH B BePXHMH BAaJIOK, He BLI3LIBAET 3aTpy/lHe-
HHH. PacrnosoxeHde CTEHKH B HHMKHEM BaJjlKe YHCTOBOH KJETH €
1eablo yayuillenHss paGoOThl BaJKOBOH apMmatrypsl HelleJaecooGpasHo,
NOCKOJBKY NPH 3HAUMTENLHOH IIMPHHE NOJIOK, & COOTBETCTBEHHO H
60

ITHPOKHX BBIBOJHBIX NPOBOAKAX, 3aK/JIHHHBAHWA NMPOQHIA He INpo-
HCXOJUT.

Xota B uMcTOBOM Kanubpe peGpoBoro THNMA BO3MOXKHO INpPOKa-
THIBATb TABPOBblE MOSCA C MOJKAMH MOCTOSHHOH TOJILMHEL, OLHAKO
yKJIOH rpaHelf MoJIOK rOTOBOro npoduis H, KaK NpaBHO, BHYTPEH:-
HHX TpaHeli He sBJIsieTCS] HE3aBHCHMBIM H CBSI3aH ¢ OOlled WHPHHOH
nosok. Ecau B KauecTBe TMpuMepa B3ATb HIMPCKOMNOJIOUHbIE ABYTaB-
posuie Ganku, To mo 'OCT 6183—52 makcumanbHas o6ilas LIHPH-
Ha uX noJok cocrasaser 408 mm, a [n% KOJOHHBLIX NpoduaeR
422 mm. Tlpu npoxaTKe TaBPOBLIX MOSCOB AJst GAJIOK STOTO THNA B
NPeIYHCTOBOM IIIACTOBOM KajauGpe HeOGXOLMMO NpeaycMaTpuBaTh
YKJOH GOKOBhIX rpaHeit mosok ne menee 1,0—1,6%, uro naer pas-
HOCTb MeXJy TOJILHHOM IOJIOK Y OCHOBaHHSA M Ha KOHLE OKOJIo 4—
6 mm. Takum o6pasoM, uTOGH MOJYYHTb MOJKH IOCTOSIHHOM TOJIIIH-
Hbl 63 yKJIOHA, HeOOXOAHMO B YHCTOBOM KaiuOpe NPHMEHATbL MO-
BLILIEHHOe 063KaTHe, KOTOPOE YCTPAHHT 3Ty Pa3HOTOJILHHHOCTD.

Ecnu mo ycnouaM paGoThl LaHHOTO CTaHA NMOBHILIEHHOE OOXa-
THe B YHCTOBOH KJIETH HEXKEJaTeJbHO, a HHOTrla NMPOCTO HEBO3MOXK-
HO, TO cJieflyeT NpH pa3paGoTKe KanuGPOBKH 1Ba IOC/ENHHX K4JIH6-
pa — NpeunCTOBOH M YHCTOBOM — IPOEKTHPOBATL PEGPOBLIMH H PaC-
npefensTbh MeXAy HHMH 06xaTHe MOJOK, Cr/IaXKHBAlONIEe YKJIOH HX
GOKOBLIX TpaHei. .

INpumensieTcst ¥ Apyro#f crnoco6 moayyeHHA IIHPOKONMOJNOYHBIX
TaBPOBLIX NMOSICOB C NOCTOSHHOH TOJMUIHHOH MOJIOK. Ilonku BbipaBHH-
gaioT B pe6poBOM KaauGpe, mpe/llecTBylomeM npefuncrosoMy. Torna
H3 HPEIYHCTOBOrO KajuGpa OyIeT BbLIXOAHTH TaBpPOBLIH packar ¢
[IOJIKAMHM TIOCTOSTHHON TOJILMHEL B 3TOM ciyuae KajauOp BHIIOJHsET
posib pe6poBOro, Kak ¥ NpH mpokartke nosoc. Ilpu sToM notpebyer-
¢s1 TOJIbKO OAMH WHCTOBOI Kaaubp peOpoBoro Tuma, a He /[Ba, KaK IO
nepsoMy BapuaHTy. [lnsi TaBpoBBIX npoduaeit ¢ HeGONbIIOH WHPH-
HOll MOXOWIBH NpH MOJYYEHHH IOJOK NOCTOSIHHOHM TOJIIMHBEI TPYA-
HocTell He BO3HHMKAEET.

B xauecTse HCXOMHOTO CEUEHHs 3aroTOBKH IpH INPOKATKe TaB-
POBLIX OSICOB MOXHO HCIOJIb30BATh NPAMOYTONbHHK, KBAAPAT, poM6
WY 0BaJsl. Boi6Op HCXOLHOTO CEeYeHHsI 3arOTOBKH 3aBHCHT OT OTHOLIE-
HHs1 OGIIeil IYPHHBI MTOJIOK K BHICOTE CTEHKH, H NMPH yBEJNHUEHHH 3TO-
ro OTHOUIEHHS CJAOLYET NepPeXoAHTb OT KBAAPATHOro CEueHHA K pOM-
Oy, a 3aTeM K NPAMOYIrOJbHHKY.

HaunydmuM U3 5THX cedeHHH [Jis1 LIHPOKONOJOWHBIX TaBPOBAIX
[I0SICOB siBJIsieTCS POMO IPH HEePBOM NPOGHILHOM Kaaubpe pe6poBO-
ro tuna. M3 wupuub pom6a GOpPMHPYIOTCS NOJKH npoduas, a u3
€ro BHICOTHI CT€HKa. IIpu npuMeHeHHH poM0a CTAHOBHMTCS BO3MOXK-
HBIM yMEHbUIHTb HepaBHOMEpHOCTb AebopMaliu MO MPOXOLaM. B
nepsoM npoQHJILHOM Kaaubpe NpH BLICOKO#l TemnepaType IMpHMe-
HSIIOT GoJbilioe 06xkaTHe, YTOGHI INOJNYYHTb packaT C MacCHBHOH
W CpaBHHTENLHO AJHHHOMN cTeHKoil. Ilpu 5TOM B NOC/IENyIOLIHX Mpo-
X0o#ax yaaercsh M3fexaTb GOJBLION YTSMKKH CTEHKH H TeM CaMLIM
o6nerunth paspaboTKy KaJuGPOBKH M NPOKATKy JaHHOTO npog .
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[TpsiMoyroabHOR XKe ceueHHe TpeGyer GoJiee HepaBHOMepPHOI HAedop-
Mauu¥ M JOJKHO NPHMEHATBCS TOJNBLKO JJISl TaBPOBHIX MOSICOB C
OueHb HHU3KOH CTEHKOH.

BenuurHa yTAXKKH MOJIOK B IIACTOBBIX M CTEHKH B PeGpPOBHIX Ka-
auGpax, a TaKxe M yWHPeHHe BHIGHPAIOTCS NPH pacueTe KaaHGpPOB-
KH B 3aBHCHMOCTH OT COOTHOINEHHS MJoOIafleli SMEMEHTOB H (GOPMbl
raBpoBore npo¢uns. HanpuMep, npu npokatke TaBpoBeIX HOSICOB ¢
HH3KO[l CTEHKOH H IIHPOKHMH NMOJKaMy HabJllofaeTcs MaKCHMAabHas
YTS3KKa BBICOTBI CTEHKH B PEOpPOBHIX KanauGpax. HaoG6opor, B naa-
CTOBLIX KanuOpax s npoduieidl ¢ HA3KOH CTeHKOH YTAXKKH IOJIOK
He HaGulofaercs, BCAEACTBHE HX GOMBLIOH IIOIAAM IO CPAaBHEHHIO
¢ miowaibio CTeHKH. B mocnenHem ciywae crenka, umes Maayio

njomaab, He  Bh3bIBaeT
3 YTAXKKH II0JIOK, 3 MOJyua-
[ €T TNOBRINIEHHOE BBIHY-
JleHHOe YILINpEeHHUe.
3= ; YKAOHSIEY, = OcHoBHOH TpyAdOCTbIO
ry

OpY MNpOKaTKe TaRpPOBHX
77 77 NOSICOB fABJSETCS IOJyue-
t HMe CTCHKH HeoOX0IHMbIX
“ pasMepos. Taxk Kax mao-
= 17 Uajb CTeHKH OGLIYHO Ma-
Jla 10 CPaBHEHHIO C IJIO-
ianplo NoJOK, B pedpo-
BblX Kajubpax HYXKHO 3a-
JlaBaThCsl NOBBIMIEHHOH YTAMXKKOH cTeHKHM. BLICOTA CTEHKM NOMMKHA
noAy4aThCs 3a CYET ee BHIHYXK/AEHHOro YLIHPeHHs B KaJHGPax maa-
croBoro THna. ITepBblit MPOMHILHEI Kaaubp XKenaTeNbHO NPOEKTH-
POBaTbL KOJIOKOJILHOrO THNA, TOrAa B CJelylOlieM 3a HUM pe6po-
BOM KaJsiiGpe Jierye MOJYYHTh JJIHHHYIO CTEHKY.

B xauecTse mpumepa paccMOTpMM KanHGPOBKY HH3KOCTEHHOrO
TaBpOBOro MPOGUAA AN NPOKATKH Ha crade 550 (cM. puc. 18).
PasMeprr u monmycku rotosoro npoguas (FOCT 6183—52), npen-
Ha3HAYEHHOTO /I HM3TOTOBJEHHS! CBAPHBIX 0aJjlOK, NPHBENEHH HA
prc. 26. Bricora CTEHKH H ()opMa ee TOPLOBOK MOBEPXHOCTH TPHUHS-
Tbl ODHEHTHPOBOYHO BBHAY OTCYTCTBHMS COPTAMEHTa Ha TaBpOBbie
nosca. YKJOH rpaHelf cTeHKH paseH 1,59. HonyckaeMble oTK/JI0HE-
HHSl 10 BLHICOTE CTEHKH CCKPAlUEHBl B TPH Pa3a M3 pacyeTa OJHHAKO-
BBIX JIONYCKOB Ha J(Ba TABPOBBIX HPOQUAA H CPEAHION JIHCTOBYIO
4atTb, U3 KOTOPBLIX COCTaBJAsETCA CBapHasa Ganxa.

Hast mpokaTkH naHHOro NpodH/si TOHKOCTEHHOH TAaBPOBOK cTa-
JIN KPYNIHBEIX PasMepoB NPHHHMaeM THIOBYIO cXeMmy IV (cM. puc. 8)
TNpH U3MeHeHHH HCXOAHOIC CEYEHHs ¢ KBaJAPaTHOro Ha poMOHUECKoe.
O6utee yucs0 Npoxoaos npuMepHo pasHo | 1.

Boxosoro o6xaTust B 3aKPHITHIX PyuybsiX BCeX (haCOHHBIX KaH6-
POB, 33 HCK/IOYEHHEM IIEPBOTO MO XOAy NPOKATKH, He NMpPelycMaTpH-
BaeM. B npequncroBoM xannGpe mi1acToBoro THIA YKIOH rpaHeii mo-

J0K npuHHMaem paBHbiM 1,5%. Pasnocrs mo TosmuiMHe y OCHOBaHHS
p -
62

50}

Puc. 26. Paamepsl u gomyckd npoduns das
CBaPHBIX JBYTaBPOBHIX GaloK
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Puc, 27. Pasmepsl wa6noHOB Kaau6poB /st MPOKATKH iHa

crape 550 roxkocTenHof TaBpoBOfi cTaNM AJA cBapHHX Oanok
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W Ha KOHlle KaxAo# nosky cocrasisieT 2,4 mm. Tak Kax o6uiuit xo-
mycK Ha INMPHHY MOAOWIBLI GOJBIIOH H paBeH 8 MM, TO B UMCTOBOM
Kaau6pe BO3MOXKHO MNpPeAyCMOTPeTb OGXKaTHe MOJOK Yy OCHOBAHMIH
IJ19 BLIDABHHBAHUS HMX TOJLIMHLL Gosee 2,4 mm, He onmacasicb u3Me-
HEeHHsl IIHPHHBI NOAOWBL H3-32 KOJeOaHHs YLIHDeHHS.

Cpennee o6:xaTue NOJCK B YHCTOBOM kanubpe cocraBasier 1,3—
1,5 mm, 4TO He NpEBHILIAET JACMYCKAEMOro N0 NMPOYHOCTH NpPOKAaT-
HbIX BaJKOB.

TakuM o6pasom, BIOJNHE JOCTaTOYHO OAHOTO YUCTOBOro Kaaubpa
C BEPTHKAJbHBIM PaCNOJOXKeHHeM cTeHKH. PasMmepn mwabsaoHos Ka-
JUOGPOB [V NPOKATKH TOHKOCTEHHOH TaBpoBo#l cramu 170X 50X
X7,2X6 mm npeacrabaenbl Ha puc. 27. PasMepn HcxonHOro pom-
6a pasubl 200X90 mm. C Toyxku 3peHus npouecca AedbopMauHu H
NOJY4YEeHHSI HeOOGXOAHMBIX Pa3MepoB TOTOBOTO NpodHist MpoKaTka B
OTKPBLITBIX Kanu6pax co CBOGOAHLIM YUIMDEHHEM TOHKOCTEHHBLIX H
IIMPOKOIOJOYHBIX TABPOBBIX NMOSICOB IS CBAPHBIX JBYTaBPOBLIX Ga-
JIOK He CONPOBOXKAAETC KAKHMH-TO OCOOeHHBIMH TpyAHOcTAMH. [To
5TOMY METOAYy MOXKHO IIPOKaThlBaTh TaBPOBYIO CTalb C WHPUHCH 1O~
JIOK, 3HaYHTeJbHO NPEBLILIAIOLIEH IHPHHY IOJOK ABYTaBPOBLIX Ga-
JIOK, NPOKAaTbiBaeMbiX Ha OGLIYHBIX CYIIECTBYIOWMX cTaHaXx. [Tpokar-
Ka 3TuX npoduaeit B Gasounnix kanubpax Henenecoo6pasHa H B
6OJBIUIHHCTBE CJyYyaeB HEBO3MOMKHA.

Bo wu36exkanme. HapyllieHHH CIUIOLIHOCTH METaJila BCJEACTBHE
PE3KOH pasHMLbl B BeJIMUUHAX IJIOL[aell pa3siHyHO AeOpMUPYEMBIX
3JIEMEHTOB NPOodHJIA He cJelyeT pacnoJaraTtk ApYyr 3a gpyrom 6oJiee
ABYX NOA0OHBIX KaauOpoB. B mociieflHHX npoxomax HEOGXOMHMO
CTPEMHTBCS IPOU3BOAHTD KAHTOBKY IOJIOC.

Faasa

PACIOJIO)KEHHE KAJTUBPOB HA BAJIKAX. BAJIKOBAS
APMATYPA # NPOKATHBIE BAJIKH

st TaBpoBBIX Mpoduiell MOHTaX KaJnOpoB B BaJKax IPOH3BG-
AuTcA TakuM oOpas3oM, yToObl HeliTpanbHas JMHHA Kannbpa copma-
flasnia co cpefHei quHHeH BankoB. Hefirpanbnasg auHuA omnpenenser-
Cs MO LEHTPaAM THAMKECTH KOHTYPOB Kaaubpa ¢ yuyeToM YCJOBHil Je-
(opMauuy B 3aKPRITHIX pyubsX. s pasHOBHIHOCTEH TaBPOBOH cTa-
JIY CJIOXKHOH (POPMBI MOXKHO HCHOJIbB30BaTh H JApyrue crnocobul ompe-
HeseHust HeHTpaJbHOH JHHHH.

Jdaa naactoBuix Kaaubpos, ecau npoduib HMEET HEKOTOPYIO
ACHMMETPHYHOCTE OTHOCHTEJIbHO OCH CTEHKH, C LEJbI0 YIPOLIEHUd He
0053aTe/IbHO TOUHO ONpeaesATh
HeHTpaJbHYI0 JHHHIO, TAaK Kak
BBIXOJ[ HOJIOCEI H3 BAaJKOB Mano
H3MeHsIeTCd  paKe NpH-3aieM-
JIeHHY IT0JIOK, HMEWIIHX He3lHa- J

<
7

S\

=

YHTEJbHYIO NMJIOMaLb 110 CPABHE- F

HHIO CO CTeHKod. B pebposuiX —— . .
Kanubpax, Kak yiKe ykasbiBa- | .
J10Ch, OOBIYHQ MpejlyCMaTpPHBaioT
JaBJieHHe CO CTOPOHBI 3aKPbITO-
ro pyubsi. [logoGHoro mpasu.ia
OPUEPKUBAIOTCA M NPH  MOH-
Taxe IJacTOBHIX Kaaubpos.

Jsist TaBpOBLIX KaAHGDPOB MO yC/IOBHAM HX PaGOThl HET HAXOGHO-
cTH B GypTax, KOTOPLIE yBeJMYHBAIOT TEPBOHAYANBHBLIA AUAMET
BasnkoB. OZHAKO HAa NMpaKkTHKe B Tex xaaubpax, rile B3aHMHas ycTa-
HOBKa BEPXHEro H HIXKHETo BaJKOB JOJKHA OHITb TOUHOH, HA Kpasx
BaJIKOB yCTPaHBAIOT HeGosbiIHe 3aMKku (PHC. 28), obaeryaiollue
HacTPOHKY. .

CMelieHHe BaJKOB OTHOCHTENbHO APYT APYyra OCOGEHHO Hexe-
AaTesbHO B NJACTOBHLIX NMPEAUHCTOBHIX Kanubpax. Eciu, Hanpumep,
npH npokaTke TaBpoBoi cranu 75X 75X8 mm (cM. puc. 20) B npen-
YHCTOBOM KaJHOGpe NPOH30HJeT CMellleHHe BAJIKOB, TO 110J10Ca CO CMe-
[LEHHLIMHM N0 OCH CTEHKH IOJKaMH, Tonajas B 4YHCTOBOH Kajaubp,
npeTepneBaeT HEHOPMAJBHYW AedopMaluHuio. B pesyinTare nonku
Ha roToBOM Tpotune GyIyT HMeTb pasiuuHylo wHpuHy. I1pu sTom
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Puc. 28. Pacnosioxenue kaaubpos Ha
BalKax OJHofi M3 Kaereii crana 250
IJ1si TPOKATKH TaBPOBOH CTAJH



IUMPHHA TOJIKH, KOTODasi B NpPEAUHCTOBOM Kaaubpe Gblia cMeuieHa
B CTOPOHY KOHLA -CTEHKM, YMEHbIIHTCA. ¥ APYyro# moskH, HaoGopor,
HabaofaeTcs yBeJHYEHHe IIHDHHBL MO CPABHEHHIO C NPEeNYHCTOBLIM
kaau6poM. Ecim Banku cMelamoTcst B uePHOBBIX KaauOpax miacro-
BOTO THIA, TO B CJEAYIONHX MO XOAy NPOKATKH Kaaubpax peGposo-
ro TUNa TaKikKe MOJYy4yaeTCsl PasjHyHAs INMPHHA NOJOK. ¥ MEHbIIEHHe
INMPHHBI OJHOH M3 [OJIOK MOXKET 0Ka3aTbCA HACTO/AbKO 3HAUHTEJb-
HBIM, YTO B NMPONYHCTOBLIX NJACTOBHIX KaJnGpax He Npou3oiilier ee
o6xaTus (0caiKH) B 3aKpbLITHIX PyubsX H Ha FOTOBOM Ipoduse 1uu-
pHHA NMOJIKH BHIHAET M3 MHHYCOBOTO JONYCKa,

B pe6poBbix Kanu6pax cMelleHHe BaJKOB CKa3biBaeTcs, XOTA H
B MeHblleH CTeNneHH, B TeX CJaydasiX, KOrja OTKDHIThil BaJOK HMeer
BOTHYTYIO HJIH BLINYKJYIO NMOBepXHOCTb. CMEIIEeHHE BAJIKOB B KOJIO-
KOJIbHBIX KannOpax npH 3afaue MoJoCH B noc/efyloluii peGpoBslil
kaaubp oOyCJOBJIHBAET B HEM DAa3/IHYHYIO LIMPHHY MOJIOK 3a CYeT
BBLINYKJIOCTH KOJIOKOJILHOIO Kanubpa. [1poncxoAuT nprpoCT IIMPHHBL
TOH IOJIKH, B CTOPOHY KOTODOH CMEIIaeTCs BBIMYKJOCTb.

B pe6GpoBbix KanuOpax ¢ BOTHYTOCTbIO Hapy>KHOH IpaHH NOJIO-
LIBbl CMEIeHHE BAJKOB CKa3bIBaeTCs Ha HENpaBHJIBHOM 3aNoJIHEHHH
nocJie/lyIolero nJaacToBoro kaauépa, B KOTOPOM YUIHDeHHe He KOM-
neHcupyercss u HabualofaeTcsi mepenosHeHHe B pas3beMe BaJKOB CO
CTOPOHBI HapyKHbIX rpaHeil nosiok, OTCI0fa H NMOBLILIEHHOE BBIHYK-
JleHHOe ylUWpeHHe MOoJIOK B cienylomeM Kanubpe. Takum obpasom,
Kak Anas peGpoBbiX, TaK H AJs NJaCTOBLIX KaJHOpPoB, 0cOGEHHO NpH
NPOKATKe TOHKOCTEHHOH CcTanH, HeoOX0oAHMH OOKOBLIe 3aMKH,

3azopnt Mex/[y KpaliHumu OypTaMH BAaJIKOB OJHOH KJeTH He
JOJIKHE npesbiath 0,2—1,5 mm npu paboueM NOJIOKEHHH BasNKOB.
Mexny kanub6pamMu He 00s13aTeJbHO HanWude OYpTOB, 3a HCKJlOYe-
HHeM TeX cjyuyaes, Korja Heo6Xo[uMa TOYHAsl YCTAHOBKA BLIBOJHBIX
IpPOBOJIOK.

ITo cpaBHeHHIO C paCUeTHHIMHM pa3MepaMu OObIYHO LIHPHHY Ka-
JuGpoOB HECKOJIbKO YBEJHUHBAKT, UTO NpefoTBpamiaer ofpasoBanue
3ayCceHIeB Ha KOHIIaX HOJIOK B peGpOBLIX H Ha KOHIE CTEHKM B IlJa-
CTOBHIX KaJubpax.

Banxkxosaa apMarypa Ipu NDpoKkaTKe TaBpoBOH CTaln B
OTKPHITHIX Kaaubpax co cBOOOIHBIM YLIMpeHHMEM HMeeT OOBIYHO He-
.CJIOXKHYIO KOHCTDPYKIIHIO H COCTOMT, KaK NPaBHJIO, H3 BBOAHLIX IIpO-
IyCKOB M BLIBOAHLIX JIHHEeK. B nmepBbIX uepHOBHIX KanuOpax BMeCTO
NPONYCKOB MOXKHO HHOTAA YCTAaHABJIHBATh TOJbKO OOKOBbLIe JIHHEHKH,
‘ofecrneynBawIIie TOYHOE HanpaBJeHHEe pacKarta B Kaauop.

BBozaHble mponycKa COCTOAT H3 JABYX TOJIOBHH, BCTaBJAEMBIX B
npueMHyio Kopo6ky. Kondwurypanus ux pabGouyell NoBepXHOCTH cCoO-
BepluenHo nogoGHa dopMe 3anaBaeMoro packata. Mecro pasbwema
NPONYCKOB M HX KpEIJeHHEe B NMpHeMHOH KopoOKe, a COOTBETCTBEHHO
H peryJupoBKa, BHIOHPAIOTCS B 3aBHCHMOCTH OT YyCJoBHH paboThl
CTaHa.”

BriBoansle npoBojiky paboTaloT B Gosiee TAXKENBIX YCIOBHAX, TaK
Kak JO/KHE obecneuHTh NMPAMOH BLIXOJ IOJOCH H3 BaJIKOB MpH
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HajJjiexkallleM KayecTBe NpPOKaThiBaeMbix mosoc. Ilpd samemaeHun
CTeHKH B 3dKPBITOM pyuybe pe6pOBOro kasaubpa HaGJ0/J2eTcss NOBbi-
lIeHHOe JlaBJIEHHe Ha NPOBOMAKY. 3alleMJeHHe MOMXEeT NPOH3OHTH
NpH OTKJIOHEHHAX OT CXeMbl NPOKATKH, HAPYUIEHUH TEXHOJIOTHH, MO-
HHXKEHHOH TeMmnepaType NpOKaThiBaeMBIX nojoc # T. 3. "Ecau npu
3TOM CPeHASA YacTb MPOBOJAKH CJAHIIKOM TOHKA, TO BO3MOXEH €e U3~
THO MM Aaxe NOJOMKA. ‘

BriBosHas npoBofika B peGpoBLIX Kajaubpax CO CTOPOHBLI 3aKpPbi-
TOro PYubsl JlelaeTcs ¢ ocoboH TIATENbHOCTBIO M IOJATOHsSETCS Mo
BaJKaM HJIH 110 CnelHanbHbiM malbgaonam. Boabuive 3azopnt Mex Ay
CpelHe# YacTblo MPOBOAKH H OOKOBLIMH TpaHsSIMH 3aKPLITOTO pyuybsi
OYeHb BpeIHbl INpH mpokaTke. IlosoxkeHHe NPOBOJAKH CTAaHOBHTCS
HEONPe/NENEHHLIM H OHA MOMKET CMEUlaThCs B Ty HIW APYTYIO CTOPOHY
No HampaBJleHHI0 OcH BaJjka. I1pu cMelilenHu npoBoAKH ee GOKOBbIE
YacTH, COOTBETCTBYIOLHE NOJKAM Kanubpa, nepekpuiBaloT 3aKpbl-
Thill pyueii. [lepenunii xoHeu nosmockl Npu BbIXoJe H3 ouara gedop-
Malu¥ ynupaercs B npoBoiiky. B pesyub-
TaTe MpPOKaTbiBaeMasi 1moJjoca HalpeccoBhLI-
BaeTcd MeXJy IPOBOAKOBHIM OpYCOM H
NPOKATHBIMH  BAJKAMH HJM 3aL1eMJsercs
B BaJIKax M OKORbIBAeT HX. ‘

CAMIIKOM  NJIOTHOE  pacHoJIOKeHNe '
CpeflHell 4YacTH TNPOBOAKH B 3aKPHITOM :
pyube pebpoBOro Kaaubpa MOXKET NPHBECTH : //
K 3aA¥paM Ha NoBepXHoctd Banka. Had ~
TGYHOTO LIeHTPHPOBAHHs BLIBOJHLIX NpPOBO- :
10K OTH:)LCHTgﬂprO KaJmGpo:, B n‘e%?syxo Puc. 29. Pacnosoxeune

A KaauGpa Hd Bankax nas
ouepenb pe0poBHIX, Ha BaJKax 4acTo npe- NPOKATKH TaBPOBOM cTand
AyCcMaTpUBAIOT He6oablune GYPTHKH, pac- M MOJOKEHHe BHIBOAHHIX
CTOSIHHE MeXJy KOTOPLIMH NOCTOSHHO H NpoBOAOK
PaBHO LUMPHHE NPOBOJKH.

Y BBLIBOAHBIX NPOBOJOK JJS 3aKPLITHIX pPyubeB peGpOBLIX KaJHG-
poB GbicTpee H3HALIMBAECTCA CPeHSIS YacTbh, COOTBETCTBYIOWIAS CT€H-
Ke npoduas. B cBsA3M ¢ 5THM MOKHO JesiaTh NPOBOAKH COCTAaBHbLIMHY,
ckpennsag Mexay co0oii OTAeNbHbIe YACTH 3aKJeNKaMH, uTo obJer-
4aeT HX H3TOTOBJIEHHE. .

B nnacrosnix kannGpax ycaoBusi paGoThl BHIBOAHBIX NPOBONOK
3HAYHTENbHO Jserde. CHABHO, 0GXKHMMaeMasl CTeHka HMeeT GOJbIIYIO
maomanb. IlnacroBbie KaauGpnl uauie BCEro CHMMETPHUHBI OTHOCH-
TeJbHO TOPH30HTaJIbHOH ocH. Brixoasiuast nosoca He 3auemiasercs
KakaM-TO OJHHM BaJKOM. DTH NPOBOJKHM Jyuyile HenaTb UeJbHbLIMH
C TAKHM PacyeToM, 4TOGLI NPH BLIXOAE H3 BAJKOB IOJKH Npodusis
TOPLOBOH MOBEPXHOCTbI0 He KacaJHCh MOBEPXHOCTH NPOBOAOK.

Cxema pacroJIOXKeHHsl IJ1aCTOBOro Ka/aubpa Ha Ba/jKax H M0J0-
XEeHHe NMPOBOJIOK MpeAcTasseHsl Ha puc. 29. bokopas yacts nposoa-
KH, COOTBETCTBYIULAs MOJKAM, YCTPAHAET OMAaCHOCTb NEPEKPLITHS
KanuGpa. Eciv TopuOBbIE NMOBEPXHOCTH NOJIOK KacaloTcsl MPOBOAKH,
TO HA Hell B npouecce NMPoKaTKH HANHIaeT METaJ/ H Ha nodoce 06-
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pasyiotesi napanunsl. Tlpu e6pasosaHnn napanus s NPeaYHCTOBOM
KaJqu6pe OHH COXPAHAIOTCA H HAa TOTOBOM npoduie, TaK KakK B YHC-
TOBOM KajuGpe peGpOBOIO THIA MOJKH HMEIOT CBOGOHOe YIIHPeHHe.
Kpome Toro, HapanyH MOryT BJATbCS HaYaJOM NPOAOJBHHIX Tpe-
¥H. B nyiaeToBbiX CHMMETPHUYHHIX Kajaubpax AJast TaBpoBOH CTaau
¢ JJIVHHO! CTEHKOH MOMXHO OTPAHHYHBATLCA NPAMBIMH IPOBOJLKAMH.

B nactosee BpeMa Gosblioe 3HaueHHe npuobperaeT PoJHKOBAS
apMartypa, OCOGEHHO JAJIS NMPOKAaTKH TaBPHKOB H3 JIETHPOBAHHOM
CTaJu.

Ta6anuma 6

Xumudeckufi AHAAH3 METAANA YYTYHHLIX BAJKOB JJf NPOKATKM TABPOBOH CTadu

\

AHHEe HJICMEHTOB, i’E 0 o
Conepx sJaemM B, % 8§ Efo%
Baaxa si| P s |cr| ™ g3 8¢
o 1 g2 |F58%
MeaxocopTHEle, Ka-
JaHOpoBanHnie
raiagkue, orbe-
aenacte . . . Mo 3,60,2—0,4— o 0,55|J0 0,14] — | — |60—68}15—30
0,8 0,8
Maruuebuie, cpegne- ,
COpTHHIE C Depau-
TO-Le MEHTHTO-
rpadrToBO#
CTPYKTYypo#, Je-
ruposansnie . . }Je 3,6/0,8—i0,5—|T0 0,3 |do 0,02/0,4—|).8—~[45—55 —
2,11 1,0 0,8 1,4

Ot croiikocTi KaauOpoB M XapakTepa HX H3HOCA 3aBHCHT He
TOJIBKO IPOH3BOAUTENbHOCTL CTaHa, HO M KauetTBO TOTOBOTO NMPOKa-
tTa. HauGosbliee pacnpocTpaHeHHe HOJYYHJIH BaJKH M3 YyryHa ¢
oTGeNIeHHON NOBEPXHOCTbIO /A NPOKATKH MEJKHX TaBPHKOB H M3
MAarHHeBOro YyryHa ¢ MepJHTO-LEeMEeHTHTO-rPa(puTOBOH CTPYKTYpOR
A9 TABPOBOI CTalM CpeIHHX pa3MepoB. XHMHUECKHH aHaJH3 uy-
TYHHBIX BaJIKOB npuse/ieH B Tala. 6. HejocTraTKoM nmpuMeHeHHs uy-
TYHHBIX BAJIKOB C OTGE/NEHHOH IOBEPXHOCTBIO ABJSETCHA pe3Koe mna-
JleHHe TBEPAOCTH NpH GOJBLUIMX Bpe3ax 3aKpHIThIX pyubeB. [losTomy
Ha6mofaercs NOBhIIEHHAs! BbipaboTKa B IMy6HHe 3aKPLITHIX PYUbEB.
B <BA3M ¢ 3TUM XKeJaTeJbHO HCNOJNb30BATh NPOMHINPOBAHHLIE BaJ-
K{, BHEADEHHIO KOTOPHIX NpPEmsITCTByeT MaJjas IIHPHHA 3aKpPHITHIX
pyubes.

CranbHue BaJIKH, 32 MCKIIOYeHHEM OGKHMMHBIX KJaeTefl, npHMeHs-
I0TCS PeAxo, TaK KaK HeCKOJIbKO OXJak[eHHbIH KoHel pacKaTa oc-
TABJISIET Ha BaJKaX BMATHHH. [1pK npoxarke ropA4YHX noaoc HabJio-
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1aeTCs HaJIMNaHHe H HaBapHBAHHMe Ha IOBEPXHOCTH KaanbGpoB yac-
THYeK MeTanja, BMSTHHLI H HaBapbl Ha BaJKax NaloT OTNEYaTKH Ha
npoxarte. Kpome TOro, cranbibie BaJKH OOLIMHO HMEIOT MEHBIIYIO
H3HOCOCTOMKOCTh H AOPOIXKE YYTyHHbBIX.

KoM6unipoBaHHOE HCMOJNb30BAHHE BAaJKOB, YTO HHOFAa BCTpe-
yaersi B NPOU3BOACTBEHHBIX YCJIOBHSX, HeXxenaTeabHo. B depnosnix
KJETSIX A8 yJay4ylleHHs 3axBaTa IPHMEHAIOT OAMH CTaJbHOR BaJIOK,
a Apyroit uyryHsblid. XOTsl 3aXBaT M yJAy4lIaeTcs, HO pasjH4YHbIA H3-
HOC YyT'YHHOFO H CTaJbHOTO BaJKOB NPHBOAHMT K OLICTPOMY H3MeHe-
HHIO Pa3MepoB NOJOCHI U TpeGyeT yacToit cMeHbl KaaHGpPOB.
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Puc. 32. PasMepsi waGaonos aust
npoKaTK# TaBpoBoi cTanu 56 X 52 X 6 X 4 mm
Ha crade 500
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NPOKATKH Tasposoi

cranan 85X75X 12X8 mm Ha crane 500
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