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A

BBEJEHUE

B NOBHIIEHMH 1POUSBORHTENLHOCTH NPOKATEHIX CTAHOB 6oabILyio
poab HrpaeT GoJee PAUHOHAABLHOE HCNOJbL3OBAHHE MX NMyTeM coKpa-
mMEeAus IPOCTOEB, CINEUHANH3ALHH CTAHOB M PAlHOHANH3ALKH KaJH-
6pOBOK.

C sospacraiomumu TpeGoBaHusMu noTpeGuTeNel nepex npoxar-
YHKAMH OCTPO CTOMT BOHDOC O RanbHefilieM NOBHIUEHHH Ka4ecTpa
BEIIyCkaeMmoro mnpokara. [Tlocaeanee B Hemanoli cTemeny 3aBHCHT
OT KanuOPOBKM U TEMIEDATYPHOrO PEXHMA NPOKATKH.

[lop sTHMu ABYMS TOUKAMH 3PEHHS — NOBHILERKS NPOKIBOLATEND-
HOCTH H yJydYIlleHHd KauecTBa NPOXYKIHKH, NPOM3BEACHO NMPOKATHOMN
FPYNNO# YKPAaHHCKOrO HHCTHTYTA MeTad 0ox PYKOBOACTBOM
nax. [1. A. Anexcanaposa usyuen#e npoKkaTKu u KaauSpOBKH npocTelt-
IIMX MAacCOBHX Npoduaedt: NOAOCOBOrO, KPYra0ro W KBanpaTHOro
JKEJe3a H4 KPyNHeHINHX JOXHHX METAaMMTYPrHYecKHX 3aBOAax.
Marepua/inl 3TOr0 M3y4eHUs M JErJAH B OCHOBY STOH KHHIH.

Pa6ota mauata B cepemune 1935 I. M 3aKoHueHa B cepeaune
1936 r. O6cnenoBanueM OXBaueHO KPYTJO€ Xele30 AHAMETPOM OT
10 no 70 wm, monocoBoe xeneso mupuHQEE OT 25 mo 70—80 Ma
u or 100 xo 200 mx, xBagpatHoe xene3o 16, 22 u 60 #i u He-
CKONBKO npoduaelt meakoro (GacoHHOro NPOKATA, YIVIOBOE K30,
peecopuoe ¥ mnpoy. Jis IIKPOKOro CpaBHEHMS W CONOCTABACHUS

. MEeToa0B KaJXHGDOBKK U NIpOKAaTKH Ha DasJAHYHLIX 3aBOjax,-— H3yde-

HAE OXHHX H Tex xe npopuieli U PasMePOB NPOH3BOAHAOCH HE
MeHee, 4yeM ‘Ha 2—3 3aBojax. Bcero oxBaueHo 20 COPTONPOKATHHIX
CTaHOB Ha 7—8 KpynmefiIMX I0XKHHIX 3aBoAax. Msyuenwe xaau6-
POBKH H PAGOTH KaXAOT0 CTaHA NPOM3BOAUAOCH NYTeM BCECTOPOH-
Hero asajuaa paGoThl OGKHUMELIX, YEPHOBEIX M YHCTOBHX KjAeTefl.

Metoznuka paGoThl NPaKTHYECKH 3aKIOYANACH B H3YYEHHH KaJuG-
POBKHM 1O mAa0/OHAM, B XPOHOMETDHDOBAHMH ONEPAUMii NO XOAy
NPOKATKH, HAGNIONCHHH HAJ HArpPysKOH JNBHUraTe]s M TeMIePaTypPHHM
pexctuMoM npokaTkH.' Jlad amanusa xaaMGPOBKH BHODaHHHX npodu-
Jeft OT KaxJOro mporycka OTpesanuch TeMmiaers. Kpome roro, npo-
H3BOIMJACh TEXHHKO-3KOHOMHYECKAas OLEeHKA pPaboTH CTAHOB INpH
CymecTBYomeR kaiuGpoBKe i CPaBHEHHUE ee C APYrUME cTaHamu. TTpu
STOM HaMH YaCTHYHO HCIOAb30BAHL 3aBOJICKHE MaTEPHAJH M0 Naclop-
TH3AIHH INIPOKATHHIX CTAHOB C NPOBePKOH HX KOHTPOJALHHIMH Ha-
6moeHuAMH,

CpaBrenne ¥anu6poBox u PaboTH GOJBLIOIO KOJMMYECTBA COPTO-
BRIX CTAQHOB JHa/i0 OOraTthlif MaTepual H NO3BOJHJAO HAM CALAATb
PSA NPHHIMONAABHEIX NPeNJOXEHHA K yAYYLIEHHIO KanKOPOBOK KaK
O6XKHMHBIX® KJeTell, TaK H. YeDHOBHIX H YHCTOBHIX JHHHI, KOTOPHE.
H3J0KEHB B HacTOse# paGoTe. L

OnunoBpemenHo ¢ ynoMmaryTOH riapueiimeli pa6otost, sermefl B
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oCHOBY 3TOH KHHFH, HAMH BK/IOUEHH M DE3yJbTATH pa6or,.CBa3aH-

apie ¢ KaTUGPOBKOH K NPOBOAHMBIMECH B HHCTHTYTE B TEHEHHE Gonee neplc(g:; ;‘ Ps;g:l;:zt;axﬂa xannﬁpg)lamuxoz; H HHXEHEPHO-TeXHHueCKHuil
5 Jner. ‘ « . 0eXOB. Ykasanus o
BonpocaM pauHoHaAUu3aUHH ¥aAH6POBOK NPOKATHHX CTAHOB HA :gfgg:(ix’ a TAKXE YKa3aHUs O XapakTepe 33&2%3“32?” e
4aBONAX 1O TMOCAEAHET0 BPEMEHH He YAEAsIH COOTBETCTBYIOMIEro Mpu Hg""l"y'f ¢ 6JarOXapHOCTHIO. €pnana,
saAMARMs, KaIWGpOBKH NPOKATHLHX CTAaHOB HWKEM HE H3MEHAMUCH POHK ammz CHAH M HCCIeOBAHHH '3aBOACKHX KaJAHGPOBOK CO
¥ He HEPECMangBaJme, HAXONACH NEJUKOM B BeJEHMH Y3KuX Cile- wanH Heuwe’g;g:“gg;é%‘zﬁmﬂx L€XO0B # Ka1HGPOBIIHKOB Mbl Bcggg-
LHANMCTOB-KANHOPOBIHKOB. ’ He H oMo, 3a : : i
TonbKko B ngcnenﬂee ppeMsi (OCOGeBHO MOCAGNEKE TOA-ABA) HdeM BHPASHTL MM HCKDEHHIOI Gﬂarogp’ﬂocrz:m ROARSYEMER cy-
npousouien B 3TOM Jeje Goapuioil CABHT, 6Jaro/iapsi BOSHHKHOBEHHIO ‘
H WEDOKOMY PasBHTHIO CTaXAHOBCKOTO JBHXKEHHA B METAMIyprH- ' Asmopes
yecKko#l MPOMBILJIEHHOCTH H B YACTHOCTH B NpOKATHOM DPOH3BOACTBE. Xapsxos, 1937 r.

CTaXaHOBLHI-IPOKATYHKH 3aCTABHJIH MEPECMOTPETDH Kanu6POBKH
MHOTHX IPOKATHHX CTAHOB C LEJbI0 yBEAMHEHUH o6xaTuif W COKpa-
weHus YACAa NPONYCKOB, TOCHBAACH YBeaHdeHH: NPOM3BOAUTEND-,
HOCTH NPOKAaTHHIX CTagoB. ,

CTaxaHOBCKOe JBHXXEHHE NDHAAN0 gaweft pa6ore GoJaee KOH-
KpeTHoe coOjJepxaHue, 3aCTaBHB o6patuth GOJbIIEe BHHMAHHME HA
BO3MOXKHOCTb H3MeHeHHs KaAMGPOBOK C HEeJbI0 yayUIICHH:A yCIOBHIi
paGOTH W yBeJHUeHHs MPOM3BOAHTEALHOCTH. nyreM COKPalmeHHA
yHCJAa NPONYCKOB, WJH myTeM GoJjee paBHOMEPHOTO pacnpeneneHus
YHCJA NMPONYCKOB MO OTAENBHBIM JAHHUAM U KJIETAM CTaHOB. ‘

B pesyJabrate, npn 00C/Ae0BAHUH 6LIT0 CHAENAHO MO KAXKAOMY
332BOAY PAA OGOCHOBAHUbIX KOHKPETHHIX npeaaoxenuii 06 uaMeHe-
HHHE Ka1HGPOBOK HAHM Nepepacnpeie/leHiH YHCId NponyCKOB 0 OTAe/Nb-
HeIM kJeTsM. Ha psge 3aBOJOB 3TH MNpEAJOKEHU: NpoBeieHH B
X HU3Hb. , ’

B xHure ZOCTATOUHO YAEJAEHO MECTA BeCbMa CEPbe3HOMY 1 “BaX-
HOMY BONpOCY — BHOGOpY ONTHMAJLHHX pasMeposB H BECOB CJAHTKOB
WAH 3arOTOBOK, 06€ceYHBAIOMMX HaHOOABIYIO0 NPOU3BONUTRALHOCTD
CTaHOB.

HUmeromascs JUTEpaTypa no BonpocaM KaNHOPOBKH NPOKATHHX CTA-
HOB, BKJIIOYAs H KJaccHueckue paGoOTH J. XKeza, Tapeas u Tpunkca,
OTpaHHUMBAETCH HM3JOMEHHEM OCHOBHHIX IIpaBUT H cnoco6GOB Kaju-
6pOBKH. ’ -

[lenp gameil paGOTH—HA OCHOBaHHU KpuTHiecKoro 063opa cyme-
CTBYIOIWX KAAKOPOBOK yKa3aTh NyTH, N0 KOTODEIM Heo6X0HMO HTTH
NpH yJAyuIIeHHH KaiuGPOBOK MPOKATHEIX CTAHOB.

Hopusna Taxo# NOCTAHOBKH BOTpOCAa B 0GJACTH KaNMGDOBKH H
HeMOCTATOYHAS M3YueHHOCTb aBJeHM# jedopmaipu METaalioB Mpu
NPOKATKE BeCbMa YCAOXHFET U 3aTPyNHAET Hauly 3apady. [TosToMy
KHEFA He JMIIeHa HEKOTODHX HEeJOCTAaTKOB, HO TEM He MEHEE,.Mbl
HajzeeMmcd, OHA .TNpHHECeT OO0JBLIYIO TNOJAB3Y NPOH3BOACTBCHHHKAM,’
[IOMOTas BHISICHEHHIO PAja BaxkHeHRiMxX BONPOCOB, CBA3AHHHX C Ka-
Au6pOBKOK.

B xuHure npUBEJEHH JAaHHHE O XapaKTEPHCTHUKE H 06opyzo-
BaHMM OCHOBHEIX COPTONPOKATHHIX CTAHOB META/yPTHHECKHX 33BO-
0B YKpaHHH, MOTyHHe NOCAYXHTb CNPaBOHHEIM MaTtepuasom IJs

_, comocTaB/enud KaJaubpOBOK.
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rJABA 1
OBXMMHBIE KJETH COPTOBbIX CTAHOB

1. Knaccndurauus TpHO-0GKMMHBIX KJaeTei
COPTONPOKATHLIX - CTAHOB

1

O6xuMHHE KJAeTH JOPTONPOKATHHIX CTAHOB pasnensioTCs:
a) B 3aBHCMMOCTH OT HMX HA3HA4ECHHA Ha:

1) 06xHMHEE -KAETH KPYHIHOCOPTHEIX CTAHOB;

'9) 06XUMHEE KJETH CPeAHECOPTHBIX CTaHOB;

3) o6xuMHBIe KJETH MEJKOCOPTHHIX CTaHOB;

6) B 3aBHCHUMOCTH OT PACNOJOXKEHHS xgaeTedl Ha JABe TPYNNHL

1. O6xuMHEHE KJAeTH, pacnoJN0XKEHHHE B OXHY AYHUIO C HOATOTO- '
BHTEABHHIME ¥ UHCTOBHIMY KJeTaMu (pacrnosoKeHue, BCTpeuaomeecs
§a CpeAHECOPTHHIX CTanax M XapaxTepHOE ans  KPYNHOCOPTHHIX
CTaHOB). ~ ,

1L OGxuMHLE KJETH, PACNOJOXEeHHbe OTIENBHO OT YUCTOBHIX
(pacnoJoxenke, XapaKTepHoe A5 MEJKOCOPTHHIX H YaCTO BCTPEHAIO-
meecs Ha CPeXHECOPTHHX CTaHax).

Kpome TOro, BBOAUM gaaccuduKanmio 00KUMHBIX kaerell B 3a-
BHCHMOCTH OT OGODYXOBaHHA MeXaHH3MAMH IIA 33aJa9H IpOKATHI-
BacMoft IUTYKH B KAJHGPH, H OOGCHYKHSACIIUMA nepenavyy WTYKH
u3 Kaaubpa B KanuGp-— NQNbEMHBIE CTOJB, POJBLraHTH, KaHTOBaJb-
Hple ANmapathi ¥ T. I,

CrelleHh MEXAHH3AIMH ONpeJedfieT OPraHH3ALHIO MM nOpaNoK
pa60TH Ha OGKHMHOH KJAETH, UTO OTUeT/IMBO BHIfABJAAETCS HA Tpadu-
Kax HOPMAJALHON PaGOTH OGXKHMHON KIETH (rpadux Amamenxoro).

s Bcex OOKHMHBIX KJeTeli MeJKOCOPTHHX, CDEJHECODTHEIX H
KPYNHOCOPTHHX CTAHOB GyJeM HMeTb caepyiolue THIH 10 oGopyno-
BAHMIO: | .

Tun A — O0G)HMHHE KJAeTH, 00ODYyHOBaHHHIE NOA’BEMHBEIMH CTO-
JaMH ¢ ofHoM mau ¢ ob6eux CTOPOH.

Tun B — 06«KUMBLE KJeTH, 0GOpPYHAOBaHHBE DOJAbraHraMi C ne-
peHelt CTOPOHHI WM C OGEHX CTOPOH M kadToBaJLHBIMY annapaTaMu
(mockamu) iy 6e3 TaKOBHIX.

. Tun C—o06xuMHBHE KJeTu 0e3 MEXaHUSMOB H npucnocobaeHut

10 nepefiaye WITYKH H3 kaauGpa B kaau6p, 3a HCKJIOUEHHEM NOX-
_ BECHHIX KDIOUKOB.

‘' Cxema kjaccuburauyu 06XHMMHBIX xaerell mpueedeHa Ha ¢ur. 1.

T'paduky paGOTH H TEXHHKO-3KOHOMUIECKY IO XapaKTepUC TUKY Kax-

Jaapmeiimer0 yTOYHEHHS poja MeXaHU3aUHU OGKHMMHEIX KAeTel
3ozénaccucpnxaunu HX N0 4YHcay OOGOpOTOB HenaTb HeT Heo6xomu-
o TH, jax KaK NOCJAeXHAMH HPEAONPEREeAIOTCA TOAPKO BEJHYHHH

TaBJAIOIIHE NEePHOX W TeMN NPOKATKH, 4 HE CTPYKTYpPHHIE ’
GeHHOCTH MpOLECCd, ONPeAeNsiONHe THI rbadmxa. : ocer

Obsteumes, . 06 ‘
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Tun A Tun 8 Tun C
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<l>nr.. 1. Cxema knaccudukauun oGMUMHBIX KJeTell TPHO KpyNHOCOPT-
HBIX, CPENHECOPTHHX K MEJNKOCOPTHBIX CTaHOB

2. Texnuyecxkas xapakTepUCTHKa OOXHMHBIX KJeTei

- hlfﬂgznomeﬂnu KanuOPOBKM H PAGOTH pPACCMOTPEHHBle HaMu 06-
x < K/eTH HaxONATCA B pasHBIX YCIOBHYX. PacmodaoxeHne 06-
mneM:o KJeTH Ha O{HOH JIHHHH C NOXATOTOBHTENbHLIMA H UACTOBHMH
TSMH TECHO CBA3kIBaeT ee paboTy ¢ pabotoit BCcero craHa —
BCJI?)‘!PIHI:I 006:KaTHlt, CKOPOCTh, NPOH3BOAUTEABHOCTD H T. X.
anyﬂ;g:ﬂ OS)KHMHBIG KJeTH OO6CAYXKHBAIOF MEAKOCOPTHLIE CTaHH,
0use MM.BaJIPaTHbIe 3aroTOBKH ceuendem oT 35X 35 wux mo
TORTO HH; Iixp)l;me OGCAYKHMBAIOT CPEHECOPTHHE H KPYHHOCOPT-
A gﬁn&cggm;ﬂx:aﬁpamme 3arOTOBKH CeyeHHeM OT
—~1§0><54—85 . #M B TPAMOYroibHHe 3aroroskn 110-=
* B rabauue 1 npusBOgHTCA XapakTepHCT " kaeren,
DacMoNOXKEHHBIX, HA OHOH mmnupc ngurol;gguggﬁ?;xﬂub;xnxtfp‘;'g:g:
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Tabauya

H YHCTOBBIMH KACTAMH

HH ¢ TOJAIOTOBHTEJbHLIMY
ACIOJNOKEeHHBIX HA ORHON JHHHA
KjeTelt KPYUHOCOPTHBHIX CTaHOB, P
XapakrepucTHKa OGHHMHBEIX
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Tabauya 2

pacnodqoxerHuple OTLEeAbHO OT NOAroTOBHTENBHLIX U YHCTOBBIX KJeTeh

O6kuMiible KileTH COPTOBBIX CTaHOB,
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3. OcHoBHbie TpeGoBanus K paunoHanbHOMH
’ KaJlHOpoBKe BaJKOB

OCHOBHLIMH TPROOBAHHAMK, NPEABABNIEMEIMA K kanuGpoBKe npo-

KATHHIX BAJKOB, SBARIOTCA 1OAYYeHHE 'TOYHOTO (pasMepa) npoduas
(B mpeXenax yCTAHOBJEHHHX JONYCKOB) NONYyYEHUE NPOAYKIHH
Hag/exaumero KauecTna. - .

IloBrimeHue TOUHOCTH DasMepoB NPOMUAT NPOKATHBIX - H3AEAHi]
BeJeT K SKOHOMHH METanIa, a MHOIJA YCTPAaHAeT Uenbil mepenea
B TEXHOJIOTHYECKOM TNPOUECCe NPOH3BOACTBA TOTOBHIX H3AENHN U3
TIDOKATHOTO MeTanaa (HanmpuMep, NPOTAKKY — BOJAOYEHHE HpH IPOH3-
BOACTBe GOATOB), 3HAYHTEABHO YACUICBASH CTOMMOCTh M3Aeuil.

Ha rounocts npoduas Bausior crexyomue oCHOBHEE daxTopH:

1) MeToxnl moCTpOeHHs u pacuera Kaaubpos; ,

2) mpaBHAbHH y4eT TEMIEPATYPHOTO pexXHMa NPOKATKH;

3) NpoYHOCTL cTAaHA H ero Aeranef; ‘xa4eCTBO MNOAUIKIHUKOB,
CMa3Ka, U3HOC H YNPyrui usru6 BaJKOB M HpyTHE;

4) HajJexau|# KOHTPOAb, Hal HACTPOHKON NPOKATHLIX CTAHOB
H TOYHOCTb H3MEPHUTEJLHHIX HPHGOPOB U WIA6JOHOB.

KauecTBO NPOAYKIMH TaKxKe HAXOAUTCH B NPAMOH 3aBUCHMOCTH
OT TEeMIepaTypHOTO peXMMa NPOKATKH H OT Kanu6poskH. UncroTa
HapyXHOH NOBEPXHOCTH, OTCYTCTBHE Ha HeM AedeKTOB, NOJAyYeHHe
npocdunei, CBOG0LHBIX OT BHYTPEHHHX HQNPSKEHUH H C HayJAexamum
pACMONOKEHUEM JHKBAUMOHHON B0HM, 3aBHCAT OT ycAOBHEt Hedop-.
M3UMR MeTannd Npu TPOKATKE, T. e. OT KAANGDOBKH BANKOB.

Broppim BaxHEIM TpeGoBaHHEM KO Besikol (PALOHANBHON) KAMHG-
POBKE BAJKOB ABAAETCH OGECNeueHHe MaKCHMAabHON NPBH3BOAUTEAb-

HOCTH CTaHa C Y4€TOM PaBHOMEPHOH HArpY3KH. CyLIECTBYIOLIETO XBH-
rareds.

Bricokas npoHsBOAHTENLHOCTD NPOKATHHX CTAHOB 0GECIEUHBACTCS
HHTEHCHBHON Aedopmaumedr meranna. IIpuMeHeHHE MAKCHManbHEX
O0XATHH U BHTSIKEK COKPAIaeT 4UCAO NPONYCKOB MeTaaia npu
NpOKaTKe W NPH PALMOHAIBHOM DPAaCNpeNe/eHUH NPONYCKOB MO OT-
JeNbHBIM JHHMAM H KJeTAM CTAHOB — NPaBHJABHOM MOHTAXKe 'Kaaub-
poB, o6ecneydBaeT MaKCHMAJbHYIO NPOH3BOIHTEALHOCTD CTAHOB.

Tpetbe OCHOBHOE TpeGOBaHHE K KaauGPOBKE — 5TO OGecneueHue ;
HH3KOM- ce6eCTOHMOCTH NPOKAaTHHX H3Xeauil. CTOMMOCTh paGoueft
CHJB H3 COPTOBHIX CTaHAX COCTABJSET OKOMO 50% cTOoMMOCTH mepe-
nexa u 10—15% ceGecTOMMOCTH NPOKATHHIX u3feuit. YBeJHueHue
CKOPOCTH NPOKATKH, .yBeaddeHHe o6xaTuil ¥ nocrpoeHde xaaun6po-
BOK C MaKCHMaJbHHIM MCNOJb30BAHHEM ABTOMATHYECKHX NPOBOLOK
(Wenda, KsacTa) 1 06BOZOK A1s Nepesaun WITYKH U3 KJAETH B KACTH
TIOBHIDIZET NDOU3BONHTENBHOCTh CTAHOB, COKPAMAeT YHCAO Pabouux
¥ BeJeT K YHACIUEBACHHUIO Ce6ECTOMMOCTH NPOKATHHIX M3Aeui.

/
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FTJABA 11

OBYXATHS, BLITSOKKA Y BEPXHUE JABJIEHUSE
HA OBXXMMHbIX TPHO-CTAHAX

1. 3yayeHHe KayecTBa MCXOJHOrO MeTa/ja MPOKATKH
u nBa cnocoba o6karus B SHIMYHBIX KaauGpax

[Ipu Kanu6poBKe 06 KHMHEIX KAeTeli HeOGXONUMO CUHTATbCH C TEM,
YTO FBASETCH HCXOAHHIM METalJIOM — CJAMTOK HJH 34roTOBKa ¢ Gao-
muHra (6aomc). ‘ .

CauTOK CTanM HEe NpefcTasiser co6ol0 Quanieckd BIOJHE OXHO-
POIHYIO Maccy MeTansd. B 3aBHCHMOCTH OT NMPOUECCA BHIIABKH H
YCAOBHH DasMMBKH YIAEPOJHCTHIX CTanqeR (xunFImHUE WK CTIOKOHHLIN
MeTand), a TaKXKE OT COOTHOLIEHHS PA3MEPOB H BECOB H3JIOKHHIl H
C/AHTKOB, NOCHEAHHE OLIBAIOT PA3JHUHON IUIOTHOCTH H PA3HAYHOM
HEOAHOPOAHOCTH (MY3HIPUCTOCTD, JHKBALHUS).

' Ha ¢ur. 2 npexacraBied mnonepeyswit paspes CAHTKA Kunsmei
Ny3HPUCTOH CTaJH 3aBOZA MMesH Bopomusaosa. '

Kpome TOro, yCJaoBUsl KPHCTAAIM3aLMK CTANU B M3J0XKHALAX NpDH-
BOJAT B TON MJAM MHOH CTENEHH K Pa3BHTHIO CTOAOYATHX KPHCTANIOB
(TpaHCKpUCTAAIN3AUUA) H 06Pa3OBAHHIO B NONEPEYHOM CEUEHHH CAUT-
KOB 10 IMArOHANbHEM HANPABJCHUAM MJOCKOCTeH carabuHEL. PasBuTHe
CTOJGUATHX KPUCTAMIOB NPUBOAHT K MEXACHADHTHOR JHKBALUMH —
OTJOXKEHHIO BPeIHHIX TNpHMecell ceph ¢ochopa B npocTpaHCTBaX
MEXAY OCIMM CTOJI6YATHIX KPUCTAJAJIOB, HTO ocnabageT CBaA3b MeXIy
YacTULIAMH MeETaJJa. ‘

Ha <ur. 3 nokasusiBaeTcs pPasBHTHE CTOAOUATHIX KPUCTAIIOB.
(Tpamckpuctanauzanmn) cautka Ne 1 CIIOKOAHOH CTalH 3aBOJA HMEHH.

dpynuse. ‘

Beaepcteue HalduMs B CAMTKAX MOAKOPKOBHIX Ny3mped, miaoc-
KOCTEH CAaGuHB, MEXICHAPHTHOW M 30HANBHOH JHUKBALHM M NPOU.,
npu ropaueit o6pabGoTke UX HA NPOKATHBIX CTaHAX MOsABASETCH Onac-

HOCTB NOJY UeHH s ZedeKTOB Ha KOHeUHOH NPOAYKUKH: TPeILHH, PBAHMH,.

nJeH " Jp. :

Hao6opoT, 3aroToBKH, 06xathie Ha GAIOMHHTE B OTIHYHAE OT CHAHT-

KOB HMEKT NJOTHOe CTpoenye, [lyaeipH B GOJBLIIMHCTBE CIyvaes
npu 06xkaTiH CBAPHBAIOTCA, TPAHCKPUCTANINIANHS PABPYINACTCH, JHK-
BalMs yMeHpliaercs (nyTeMm Aupdysuu). Pan NOBePXHOCTHHX Ae-
¢dexTOB, 06pa30BABIIKXCS NPH NPOKATKE Ha 6JI0MHHIE, KaK MEeJKue
TpeLHHEl H AP., IPY NOBTOPHOM HarpeBe BHIIOPaioT.

[Tpouecc o6xaTHsA CAMTKE, B OTJIMuME OT Npouecca o06xaTus 3a-

FOTOBOK, siBJsieTCH 60Jee OTBETCTBEHHOM onepauuei B IPOM3BOACTEE,.
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\¢m‘. 2. TIonepeuHblit paspes cautka Kunameh nysupu-
- cToft cTaaM .

®ur. 3. Tonepeunnit paspes CANTKA CUIOKONRHON cTanH (Tpauckpucran-
AM3anuL)



s

’ TBETCT-
oT koTopoli B SHauHTeJbHOH Mepe 3aBHCHT noayueHue Co0

a NpoAyKUHH. i ) y
ByloBInili;%JlllflTeecaB HpPlI)BOJE’HTCH xapax'repnc'mxa CJAHTKOB, 3aroToBO

aHax’
¥ PasHOBHAHOCTEH MeTalJa, npOKATHBAEMOr0 HA COPTOBHIX CT
ocroBHEx 3aBofos IOra CCCP. “ rataga 3 -
' Xapaxreﬁhcwua UpOKATLIBACMHIK cTanef .

bi- Tpumeua-
Casrin | 3arotomun | X e oo, Pune
3aBoAK M CTaHb Be'::zﬂ K2 MapKHu M Ha3Hauewue )
-
Vimenn Ppynse
- Her Yraepoaucthie CTanH
Cran 585 . . . . . . 333_3353, ~ He e erate
‘ ‘ o e CTalHn
Yraepoaucthl y
. 303. ... .. 173—191‘) Her oA Cl:agaenoe .
’ LeNHOE, MEAUCTHE CTANH.
Vimenn Bopomuiosa
) VriaepomucTsie CTain
Cran 300 . . . . . .|220--235|217, 300, 390 Mapgx OIS arsan
CTaAb. o cram
Yraeponucru
o SO0 22023 217 Mapgx 8-—6. aBTOMaTHad
) CcTanb.
J
a
e Her 490 YraepoARCTbHIE CTAIH
Cran B0« - H ) 490 mapox 0—6, cTaxm KOHCT-
B ’ o pyKuHOHHEE Mapok 10—
” ) 45, 3axaenoyHas Craflb.
OpIKOHHKHA3EHCKHA o - Jeneppaucrie cram
Cran 190 265 mapok 0—6, cramm cme-
. ggg R Her 935, 265 | UMANBHOrO HasHATEHHA.
Wmenn Craauya \
VraepoaucThle CTau Kauec:-
Cran 250 . . - . . . Her 115()5—,‘%38 o 0l oncrpyic | Kasee
- S ‘ . 180—240 | UHOHHBEIE MapOK 1050, cTanH 10
- A0 ) 21360 BETHPOBAHHEIE CTA~ | 309/
’ a#, NPYXHHHBIE CTANH.
oro
C]/IWHQHSOHeTpm}cK * 160 170 anefl)oné»lcme c(.:r'lr’)a;l:l
Tap e e e e e 70 | wapor 16, on t
. i;g ...... 16(1)80180 1701751 HyOoHHbIE n;apg;(ajllg—ng,
- ; 3aKAENOTHAS , pEC
. 550 .. ... .|320 180} 175, 280 rophas
Wimenu JsepxnH- .
o CKOTO
YraepoiucTele CTakn
Cran 280 . . . . . .| ‘Her g{g ok D22, mpywmvas,
o B . 310, 270 | peccopHas u CTaiH cne-
v 500 ...... ) ' una.anoro Ha3HaAHEHUA.
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Kak BUIHO M3 Ta6aunm, GoapmMUHCTBO 3aBONOB NPUMEHSAIOT NS
NPOKATKH BA COPTOBLHIX CTaHAX'3arOTOBKY, TONBKO 3aBOJ BMEHH Ppyn-
3e PabOTART HCKIIOUMTENBHO HA CAHUTKAX K JaCTHYHO paboTaloT Ha
,CAUTKAX 3aBOAR uMeHu [lerposckoro, uMenu Bopomunosa u umenu
Oprxonuku3ze. , :

. YTo Kacaercsa kayectBa nmpokaTHBaeMof CT4JH, TO HAPSIXY C yrae- .
poAucToli cTanbio Mapok 0—6 nmouTH Ha BCEX 3aBOJAAX NPOKaTHIBAIOT
TAKXE KAYECTBEHHbIE, KOHCTPYKUHOHHHE CTaAH Mapox 10—50, pec-
COpPHYIO, 33aKJICNIOYHYIO, CBsA3eBYIO, aBTOMATHYIO H Ip. cTanu.

ITpsMoyroaruue umm
AIHYHbIE KaauGpH BO BCex
CAYMAX IPOKATKH CAMTKOB
H 3ar0TOBOK fABJAIOTCSA nep-
BbIMH Kami6paMH; B Ko-
TOPBIX NPOUBBOMHUTCH mep-
BOHAYaJbHHIH npouece 06-
XKaTHa Cranu,

IlpakTuuecku nponecc A 8
OGKaTHA B CHCTEME nps- ‘

N peaaeRiX KATHGPOD B 4 Ofamme Meroats » sumiocx caans.
ggg:;f‘oﬂm‘ IO ABYM cno- gBOGOIleIM gmﬁpeﬂuem.‘ Bﬂ—ngoxama c orplzllf

HUYCHHBIM YIUHpEHUEM
" 1. Tlpokarka ¢ cBoGoz-

HHM MJAH MANOOTPAHMYEHHHM YIIMDeHHéM, Korma ImkpuHa Kanau6pa
B I'y6nHE Dyubsi GOJblLIe NIMPUHH 3aK3aBAaeMO WTYyKY, dur. 4 (A).

2. IlpoxaTka ¢ orpaHuueHHHM yulMpeHHEM, KOTAA IUMPHHA Ka-
Au6pa B IIyGHHE pyubs paBHA WM MEHee WHPUHBI NPOKATHBaeMOi
wtyky, bur. 4 (B). ,

Kasu6put B mepsom u BTOpOM Cayuasx oranuaw0Tes Ipyr OT xpyra
BeJHUKHON 3anaca Ha YWIHPEHHe W BEAHUHHON BHIIYCKOB; OTAHYA-
IOTCA TaKxke ycJoBua xedopmanuu ‘MeTania.

BHI6Op TOro mau MHOro Croco6a-06:xaTus JAOMKeH IPOUSBOAMTHCH
B 33BHCHMOCTH OT KaYeCTBA NPOKATHIBAEMOrO MeTajja, 4 TAKKe H
OT TOro, 4TO SBAAETCA UCXOABRHM METANJIOM IJS TPOKATKH — CJIH-
TOK HJH 32roTOBKa.

B HexkoTopnix cayuasx BmHGOpP cnoco6a 06xaTus onpejeiseTcs
MECTHHMH CHeUH(UYECKUMH YCJIOBHAMH PaGOTH CTaHa, Hanpumep,
OTPaHUYEHHOCTBIO IJHHE GOYKH BaJKOB, GOJBIIAM KONHUECTBOM Pas-
HOOGPASHAEIX HAYANBHHX H KOHEUHHIX pPasMepoB 3aroTOBOK.

Ha6mofeunns nokaseBaior, 410 NpH NpoKaTke ¢ CBOGOXHEIM YLIK-
DEHHEM B yIIHPSIOMMXCS YaCTAX METall1a B pesyabTarte OTHOCHTEJbHO
GO/bIHX MONEPeYHHIX CMEIeHU# MeTasva npu nedopmauuu BO3HH-
KQiOT- CWJBHEIE Hanpsxkenus. H3seCTHO, 4TO TpU CBOGOAEOM ymupe-
HUH NPH KOBKe WM NPOKATKE, YACTHLH METaNNa H3 GOKOBLIX rpa-
HeHl mepexo;sT Ha BepXHHE U HHKHUe Tpasu.

OnbiTH 06XaTHS UMAHHAPOB Takme NOKa3bBAOT, YTO B peayab-
TaT€ TPEHHs HA NOBEPXHOCTH CONPHKOCHOBEHHS METANIA ¢ GOHKAMM
BO3HHKAIOT kay HA3LIBAEMHIE KOHYCH CKOJBXEHHA MeTanna WaH oG-
NIACTH 3aTPynHeHHOH aedopmannu. B pe3yabTaTe MO rpaHHUaM 06-
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nacrell 3arpy AHeHHOH AedopMalHH APHOAU3HUTEABHO 1O YIJIOM B 45°
X CHHMAIOIEM TJAOCKOCTAM OGpa3yioTcst HauGoJbMHE KacaTeabHbE
panpsixesud. Yumupasch, METank CKOAB3HT, AedopMHupyeTca N0 3THM
xoHycaM. ECav B 30HY CKOJBXEHHS NOMANAOT YACTH METALId C oc-
snaGaeHHOfl BHyTpeHHel CBA3blO — IY3BIPH, IJIOCKOCTH CAaOMHEL H
NpoY., TO B STHX MECTaX NOABASIOTCA TPEUIHHH, UTO MPHBOAHT K He-
XenaTeAbHEM MOpPOKaM Ha TOTOBOH NPOLYKUMH.

[Tosromy npu NPOEKTHPOBAHHH KaaHGPOBOK NSt NPOKATKH CAHAT-
KOB HYXHO CTPeMHTBCH K TOMY, yro6H OcaabJeHHHIE MeCta Meranna
He nonajand B 30HH cBoGoAHNX yumpeHuait. OcaabacHHBIE MeCTa
CJAHTKOB 3TO KAK pas yrAH CAATKOB, CAENOBATEJbHO Yr/B CIHT-
KOB I 3ar0TOBOK JOJIKHH MOAAEPXKHBATHCA GCKOBHIMH CTEHKAMH Ka-
JAHOPOB. , ;

[Ipu npokatke B Kaaub6pax ¢ OrpaHH4eHHHM ymupenuem, 60Ko-
BHE CTEHKH Kaau6pa Nojuep:kuBaioT AedopMupyeMuie rpani CAHTKA
U TeM CaMuiM CO3ZAIOT YC/IOBHA JAJAf BCECTOPOHHErQ CXATHA M CHO-
COBCTBYIOT YIMOTHEHHIO CJHTKA H CBApKE NOAKODKOBBIX nysspei.

HassaueHue nepBbIX HPOINYCKOB 0GKHMA NPH NPOKATKE CJIUTKOB
COCTOHT HE TOAbKO B YMEHbUIGHHHM CEUEHHSi M BHITAXKKE METalia, HO

¥ B YHHYTOXEHHMHM TPAHCKPHCTANIH3AIHM.
* " Bo ma6exadue NMOSBACHUS TPeLlMH H JPYrHX NOPOKOB OT 60Mb-
\LOTO CMeLIeHHs MeTajla NpH YIUHDEeHWH B OJHOM HANDABJCHUH, H3
O6KUMHbIX KAETAX NpH NPOKATKe CAUTKOB BEeChMAa NOJE3HO IpUME-
HSTh KAHTOBKY 1OCAE NEPBOTO M BTOPOro MpONyCKOB. COXpausi B
JaapHeiinieM TPUHUHN KAHTOBKH Yepes ABa TPOIMyCKa.
anocramgqm.xnacoda NpOKATKH C OrPaHuYeHHHM YIIHDEHHEM
SBASSTCH TO, UTO NPH 2TOM, BCAEACTBHE TPeHHS MeTanja Ha 60KO-
BbIX CTEHKAX KaAuGPOB HEOO6XOXMMA HECKOJBKO GOAblas MOUHOCTD
xpurateas. Ho BBMAy FOro, YTo CAMTKM B HEDBHX MPOIYyCKax" ellle
ROPOTRUR, BpeMsi IPOKATKM COCTABASET CEKYHAM M 3TO HE oTpaxa-
eTcsi 3aMeTHO HA paGore ABurareJe, 060pynOBAHHLIX MAXOBUKAMH.
PacxOj SHEpruH Ha TOHHY NPOLYKUHH B STOM Calyuae He yBEAHUH-
BaeTCs N0 CPaBHEHWIO ¢ OGHUHOl NPOKATKOH, TAK KaK.TIpu -IPOKATKE
¢_OrpgHUYEHHLIM. yUINPEHUEM BHITLKKA .OTHOCHTEJBHO 00JbpLIE, HEM
B Cilyuae npoKaTKu C CBOGOMHEIM . YUIUPSHHEM. ’

[pyTaM AefocTaTkoM paGOTH NpH KaJau6poBKe C OrpaHUYEHHHIM
yIIHDEHUEM SBASETCS CPAaBHHTENBHO 60oabIMA H3HOC GOKOBBIX CTe-
HOK KanuGpoB. DTOT H3HOC NP COOTBETCTBYIOIMHX KOHCTPYKIHAX
Ka1u6pPOB—G6ONBIIAE BHIYCKH, Manble BEDXHHE NABJCHMA, n03BONA-
JOLIHe YMEHBIIUTH CKOJbXEHHE MeTal1a N0 [JOBEPXHOCTH BaJIKOB, MO-

KeT<OHTb AOBejeH RO MHHHMyMa.
2. Beanuuubl 00¥aTWij, BHITAKGK MIYIIOB 3aXBaTa

BenduuHE MaxcHMAaAbAG AonycxKaeMukkr .06:KaTHH 3aBUCAT OT
ycaoBuil 3aXBara MeTasna BAJIKAMH, HOCAEAHYE B CBOI0 OHUEpennL OT
KOHCTPYKIMU KanuGpoB, PAGOUYHX AUAMETPOB BaJKOB, CKOPOCTH IIPO-
KaTKW ¥ KO3(UIUEHTOB TPEHHS HA MOBEPXHOCTH CONPHKOCHOBEHHA

Meraana C BaJKamH!
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Benmuuunn Auneiinoro (A — k) (a TAKKE U OTHOCHTE/BHOTO H—h)
H

©00xaTus 110 NPONyCKaM He JAIOT AOCTAaTOYHO NPABHALHOTO 0
CTaBJACHUsS O pa6oTe 0OKHMA, TaK Kak ONHO H TOxe Jml'-xeﬁpem
obxatHe nas PasHbIX Pa3sMepPOB IPOKATHIBAEMOMN WITYKH gaeT Co o,
IIEHHO Pa3JHUYHBE BbHITAXKKHM. [lo BenWuuHaM JUHEHHORO M OT ocn.
TeJBHOrQ 00XaTHil HEBOSMUXKHO CYAMTb O TOM, HaCKOJBKO r?ocu-
zgggﬁ:syemﬂ Ha cTaHe C0COGHOCTh 3aXBara METAaNla BAJKAMH ?1{‘ Heo
xBaTa).syeTm JH TP STOM- MaKCHMa/JbHO MONYCTHMBIE YIJIH 3a-
Bosee npaswabHY10 XapakTepHCTHKY N30T BeJHYMHH YrAOB 34
xBata. Hem Gosble yran 3aXBata HA 0GKUMe, TeM GOAbLIE H BNTH)KB .
1 TeM 6oJ/iee TOJHO HCIIOAb3YETCs , 00K HMAIOMAA* CNOCOGHOCTD BAJK S
B ta6uule 4 NIpUBONATCA ZaHHbIE O CKOPOCTAX NPOKATKY H an
34XBata NO NPONYCKAM HJf HEKOTOPHX OGXUMHHIX KaeTei yraex
\ W3 Tabamusl BUXHO, YTO MAKCUMAaJbHLIE yTJIB 3aXBaTa B npa :
YrOJBHBIX KaAHGpax mopsanka 24—25° ynorpebaaiorcs na onHIx\)a -
kaetsx 550 crana 280 Opmxonuxuna3enckoro sasoxa, 500 u 60 C':;Hx
300 Bopoumuaosckoro 3asona, 425 crana 250 BaBoua’ HMEHH I'ie'r 5
ckoro, 500 crana 305 3aBoma umenu DpyHse um Apyrux yr.nmp()B'
xBata- HHxke 20—21° na ofxume 640 3aB0za umenu ,U,sei)muncxosa-
500 crana 500 na 3asome umenu Bopowmnaosa. Yrau zaxBata mu o
Takxe Ha-06xuMe 600 3aBona umend Kuposa u HA Bcex 06xH (e
kaetax CTaJHHCKOrO 3aBOAA. s MR
B OTHOLICHHH daxmopa CKOPOCTH NPOKATKH, KAK BUIHO H3 Tal
Jauisel 4, GOABMIMHACTBO HANUX OOXKHUMHLIX KJETEH HMeIOT OKDYXKH )
CKOPOCTb NPOKATKH HA HAa4YaJAbHOH OKPYKHOCTH ILlecTe gg 25y}o
2,7 mlcex (10 06:MMOB), HECKOJLKO OGKHUMHHEIX KJeTei um%;or éK;
poctu B npegenax 2,8—3,0 ujcex n 0AuH OGXKHM. MMEET HaMMeEHbL
cxapocth 1,95 #/cex (0Gmum 600 sapoxa umenn Bopowninosa) v
Je#cTBUTENbHEIE CKOPOCTH NPOKATKH B NMPSIMOYTOALHHX Kaau6-
gzx, paccuuThBaeMble 10 PabOYMM JAHaMeTPaM BaJIKOB B IaAyGHHE
Hap;gxi?)%xi/yfc TPeX Map CONPSKEHHBIX KaAHOPOB MEHbIIE IJPUMEPHO
[Ipn MaJbIX CKOPOCTSX 3aXBaT MeTaANa BAJIKAMH NPOUCXOLHT Ges
SANEPKKH JaxKe NP CPABHHTEABHO OOJABIUMX BeAHYUHAX 06KATHIH

- 1 YIVIOB 3dxBara. C yBeJAuYeHUeM CKOPOCTH IPOKATKH ACNyCKaeMble

%mm 34XBaTa, a CAe/{OBATEJbHO ¥ BeAHUUHLl OGKATHH yMeHbIIAITCH.’
Ipyrofi CTOPOHBI IPH MAJbIX CKOPOCTSX NPOKATKH MAIUUHHOE BpEMS;
ygelzljéuténsae'rc;;, a npH 6OJBWIUX CKOPOCTAX MPOKATKU—YBEIMUHBACTCH
10ACOGHOe BpeMs npgrIIRD : R W AT O
[ \ TR M . JIPOKATHI
HITYKY BeIGPachiBaeT 4 AC1 6RO Mo YEincwe: I,) PARMYIO
y Boabmoil uHTepec ypescy yfielt sBripdc YBCy craudBacHun OfTH-
AnbHOH CKOPOCTH npgxa y: HAS Bt i kJeTqx, obecne-
YHBaIOIIEeH BO3MOXHOC 61 Ao BHEBIRCaf i H: MHEHMATBHON
3aTPaThl BPeMEHH NPOKAT DT T m =AMl I HOH T
BO}LHTQJIBHOCTH cTaHa. ‘ d
O JIMTepaTyPHHIM JAHHBIM, MaKCHMa
. JbHO JOMYyCKaeMble VTJH
3axBaTa AMs TAALKHX HeKaJHODOBAHHLIX Baaxoav\coc*rgmmror 22—y.‘24°
- > - ’
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Tabauya £

¥ram 3axBata Ho nponyckam

T O B O .

a AJ KanuGPOBAHHBLIX BaaKOB ¢ Haceuxol 30—-34° (3aabubpenn
TREERE Xuper, Tadeas 314 Hlﬂoeﬁnep). [Mocaeguue Besnuuum MaKCHMaJIbﬂgg{’
zgﬁggpzxfalara 0—34°, oTHOCATCH K NPAMOYIOJIbHEIM HAH SIMUYHEIM
MsBecTHEIE KDHBHE 3aBHCHMOCTH BeMYHHLL
CKOPOCTH NIPOKAaTKH, nauaue Tadenem u Lluelinepom! nas raanpxux
Ba/IKOB 'COPTOBEIX CTAHOB, HE BNOJHE MPUMEHHME K OGKUMHEIM K-
TAM, BC/IC/CTBHE HECOBMECTHMOCTH YCAOBHH PAGOTH CTaHOB. OmnniTeg

13

12

16°05°
24°17”

Yrios saxBata o1

10

——— e | —— S S S e HeH e

. - = I = S 55 T ::l OeB:ceq HHBIMH (TJIAZKHMY) BaJIKaMu Tadenem u Ulnefinepom Guiau
z 8 N £ g9 Toy . MPOBEXEHBl HA JIHCTONPOKATHOM CTaHe

] 2 S &7 R ooy exen B AyO AHaMEeTPOM BaJKOB
£ e oo » UILHO C YMYryHHLIMM 38KaJEHHLIMM BANKAaMH. Bupexen-
g - | | S N8 583 HEIE 3aBHCHMOCTH Ja CKOpocreli v=1,5—23 wm/cex RAI0T YIAH
2 = 2 Q¢ ofickotcs 3axBara 16—21° cxopocreit v=29,6—3 1 Mlcex pma ¢

: \ ~ : sxpata 16 A ) AAI0T YIAH 3aXBaTa
g ] = B : ' : ‘
& 5 = £ IIpaxthka nokasuBaer, uto B NPAMOYTONbHEIX KaAMGpax HA ¢ -
. " % p p Tajb
: - HEIX OOMHUMHHIX BAJIKAX 3aXBAaT MeTaJIOB B mpemesnax CKopocTelk
: l 2 10 3 s[cex NPOMCXOXHT YHOBJAETBOPHTEALHO Gea Hacevex npu yraax
: N % & 3aXBATa 3HAYUTEABHO GOJBUWINX, Yem 12-—15°,

2]

: | noc?m TOBODHUT O HEOGXOAHMOCTH NPOBELCHHI HOBhIX TIATEABHO
: i I ABJEHHLIX ONKITOB B yC/IOBUAX, OJM3KUX K NPAKTHYeCKH cyme-
2 N CTBYIOLIUM C ueJbi0 6oJee TOYHOTrO

OnpeJeNeHHs] MaKCUMAJ -
nyCcKaeMbX YrJA0B 3aXBaTa. PO B

B aro#t paGore Tadeasu uetinep PEKOMEHAYIOT HaUBHrOgHEH-
Wy CKOPOCTL MPOKATKH AASl OGKHMHHX Kaered 1,5 M[cex

Ycnosus 3ax@ata meramia Bajaxauvu Ipu npokatke B 'mamcoii
HacTH GOYKHM BAaNKOB Ge3 HACeYKH 3HAYUTENbHO TPyZAHEe, yeM npu
NpoKaTke B Kaaubpax, mpu ycaOBHM orpauuqeﬂnn-ymn(;enna TaK
Kax HOBEPXHOCTh CONPHUKOCHOBEHHS® METaMIa C BaJAKAMH, 2 oréma
¥ BTATHBAIOUIME CHAW B NEPBOM C/Ayd4ae OTHOCHTENbHO MeHbIle
UM B KaIMOpOBAHHHIX Bankax. Beaemcreue storo mas ﬂpﬂMOyr‘OJlb:

26°—

19°477| 15°— [ 20°41°} 20°107} 18°1»'| 21°307) 15°53"; 22°32"1 17°14/

19°457| 24°457| 24°457| 24°45°, 19°45"| 18°15"| 24°— | 21°507 17°45”

08 | 25°177| 22°45°| 24°147| 23°427| 19°03°| 22°04’| 19°22'| 17°12"| 16°34’| 19°50" 20°36”|14°14’

530 | 2,50 | 12°307| 21°45"| 28°28’| 20°557| 19°00° | 15°57°| 13°127| 22°22" 18°32’[ 19°03/ 15°10°| 9°20719°37’

585|2,0826°01" 29°907| 27°04'| 28°55'| 23°33| 22°467| 23°44'| 16°477| 21°42’| 18°07"18°09’ |14°05°
474 (2,98 | 21°157] 23°477| 21°327, 20°317| 24°187| 17°207| 23°25’

600 2,83 9°1071-20°15"| 14°40°| 18°50"| 20°307| 18°20"| 21°35'| 21°——

670 | 2,83 |21°357| 19°10°| 20°40| 18°20"| 21°35") 21°10”

540 | 2,541 20°30"| 25°30/| 25°—

4593,00] 12°167| 19°10°| 18°33"|-18°52°| 14°55’} 16°16"| 20°59’| 15°40”| 12°33"} 18°12"

900 | 1,47 | 31°18’ 1§06’ 31°387| 21°08’| 25°52'| 19°25°| 27°16'| 23°— | 28°47°| ~
520 2,721 17°14'119°08"| 21°297( 16°40’| 14°—

500 2,51 27°30"| 23°30"] 29°30"| 24°20'| 19°10’ 17°25' 27°037| 24°— [22°~ "],

608 | 1,95 24°35| 24°30’| 20°40’| 21°107| 28°22°{ 23°18"| 23°—

478 2,65 | 21°207| 23°35°| 222107 17°227} 25°05"| 17°407| 25°107| 19°557| 22°15’
435 | 2,66 | 26°50°| 30°30°| 23°50’| 19°30’} 27°137| 20°557| 21°107[ 21°307| 23°

. .| 5401271 |18°40'| 19°25"| 26°35’ ]9°35’£l7°15’ 17°1671 18°507| 17°10°! 14°207, 16°10”

280, 510 12,54 | 15°~ | 24°50"| 20°— | 25°35", 22°05"} 18°— | 23°--

30, 260 | 600 { 2,57 [ 17°30| 20°45’| 24°457| 22°40°} 20°107| 19°50'| 18°007| 21°15") 16°28’

|
- 5 HhIX HEHACEYEHHHIX KaauGPOB, IPH yCAOBUH OrpaHUYeHHS VI HPE AU
“250] % 8 H303103m - - ooTBercTByiomeH q)OPMOﬁ H pasmepamu K»a"lﬂspo& npeagensune
sasouRens yomaeran g 3 5 YIVIbI 3aXBATA MOTYT OHITh 3HAYUTEALHO YBEAMUEH bl NPOTUB pEKO-
1400d0nd “""’“m:‘c: - =~ . MEHAYEMBIX I/ MAaIAKUX HEHACEYEHHLIX BAAKOB —Mmetox Ceganueka 2
wagossam wiooun oo 2 S 8 Mo namum .MaTepuanam, MakcumMasbuo AONYyCTUMEIE VIl 3aXBa-
¥ i dLomeuy : — — ;a AN AUKYIHEX KaTHOPOB 6e3 HACEYKH MOTYT GbiTh LOBENeHH AQ:
- N £k T8 BIU8 Bg—30 . Hangmwep, Ha CTapoil obxumuolt kaetu 500 crama 300 sa-
g% S .3 S .8, & .09 .CVS .S med Ja HME€HH DOpOMIMAOBA yIJIH 3axBaTa 6e3 H
™ % ] T D N cof o €3 HaCeuyku J0oXx
g w8 ocm o o 0N =8 8 885 22 28° u Gosee mo 30°. AOXORUIE RO
2 L R R < . . B B 3 '
22 Seloidoas =2 = =m 808 e .
23 SECEE8EcE S SE -SFEisEcss 88 ¢ BoiTanxu
£3 cgrgexgeg § 0% .PP585goSS S8 Be 6
3 FOF SB R ERR DL o o8S &~ . CAT OT HAYANbHE
=5 S © BB & v B33 BER3 Z BHB I P2asMepOB CANTKA HAH 3arOTOBKH U KOHEYHBIX pasmepos Bx:mycxaem,x;gC
:‘: . - . : . 8arorosok. Yem GoJiblie HAYaAbHHIE H KOHEYHEie pasMephsl 3aroro-
i g Lo £ 4 g o5 s & BOK, TEM MeHblle OYAyT CPenHde BHTHKKM MeTaina OPH PaBHBIX
3 v 0% o Y00 R wn o o A ¢ 9 X JAUHEeUH 7
s & g 8% 2 & SEEXE EES ¥ %= .5 ¥ BesHuHHA AHEIX OGxKaTuil.
g meo0 & S BoxXZToo o= s 2.3 .
= = gp é@‘ & ,':"(g S ép:—oé gse“-éj 2(2 "85 B ge ; g‘t«'ﬂbeﬂbe? Lllig;ﬁnep, xypHan St. u.Eis., 1924 r., mapt
. 9 ., SESZ .2 78 = .8 o 0 E1s. 1927 r,o N1, crp. 26—2/, pedepar ¢
= ° = = =0 am £J Ss8 2 =50 1929 r, TR ’ paT B KypHare ,Meranaypre,
< SES g6 ST £ % r. e 4. : \ T P
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Mo mepe yMeHbUICHHS a6CONIOTHHX pa3mMepoB TIPOKATHIBAEMOH
UITYKH NpH PaBHHX peJuuNHAX JMHEHHBIX ofxaTuil ¢ nepexoioM
OT SMUHBIX KAARGPOB BA CHCTEMY BHITMKHEIX = ,OB3J-KBafpaT" MK
TpareyonJaIbHbll ,Kannop KBaApaT*, BHITAXKKH eCTeCTBEHHO yBeauuu-
saoTcd. TlosTomy, yeM MeHbINE pasMep BbIyCKaeMO#i 3aroTOBKH
WK dem Goabuie Ha oGxHMe BEITSKHBIX KaauOpOB, Tem GoJblIe
SYAYT ¥ BeJMYAHB cpenHeil BHITAKKH. '

Tlast cpaBHEHHMS BEJHUHHDL BHITHKEK HA PACCMATPUBAEMBIX OGXKHM-
HEIX KJeTX Mbl Pa3sfelH/u uX Ha IPYyInH O pacno/oXeHnuio u no
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K Yeaclnwe obosHavenus .
e 3afos uw Opgwee [cman 585/ crumak N4 pi0
e »n Bopowuasba feman 00 ¢ & -
mmmmm g Tempolickozo | 4@ c8 83583 coman 350/
/ " s 82190 ctnan 550/

nnnnnn . Fuoruebokui sabod feman 5501 @ &3

@ur. 5. Jlnarpamma BHTSKEK 10 NponyckaM Ha OGWMMHBIX KJETAX KPYMHOCOPTHBIX
CTaHOB, PACHONONEHHEX Ha ORHOH JHHEM C [OAFOTOBHTENBHHIMM H HUCTOBBIMH Kie-
*amu (I rpynua)

BeCy NMPOKATHBAEMBIX_3AEOTOBOK HJH CAMTKOB, TaK KaK JJHHE! CJHT-
KOB WJH 3arOTOBOK B OOJBIIMHCTBE Cayd4aeB NpMMEPHO TOCTOSHHEL,
CJIeJIOBATEJBHO, Pa3MepH monepetHsx ceueHull 3aroTOBOK NpuUGIM-
SUTENBHO INPONOPUHOHANBHE BECHYM 3aroToBOK.

a dur. 5 UPUBOAMTCA AMarpamma BHITSIKEK [0 TPONyCKam . JIs
06 KHUMHBIX KJeTeil KPYMHOCOPTHHIX CTAHOB, PACHIONOKEHHBIX/ HA OX-
vON JAUHHY C MOATOTOBHUTENBHBIMH ¥ YHCTOBbIMH xaetsgn. Jlugrpamma
NOKa3siBaeT Pe3koe HepaBHOMEPHOE pacnpenenem}% BHITHKKH IO
OTJEABHHIM HPOTMyCKaM Ada O6GXUMOB 500 3aBozna BMEHH “DOPOLIH-
noBa u 550 saBoaa uMeHu [1eTpOBCKOTrO. Beauuunsl gpenuedl BHITAKKA
3a OJMH nponyck Ajs NAaHHOH rpyunmnbt 00K UMH kaefeit BecbMa
HUSKM H HAXOAATCH B npejeJax 1,10—1,17, MaKcuMa/JIbHAE BBITSKKHU
3a OAMH NpONYyCK 1,20-1,30. \ ‘

Ha ¢wur. 6 npusoauTCs AHATPaMMa BLITSDKEK 1O NPONycKam IJs
OGMHMEBIX KaeTell, PaGOTAOMUX Ha 3arOTOBKAX BEFOM or 135 nmo
160 x2. Vs jauarpaMMpl BHJHO, YTO BEJHUHHEL BLITHKEK A OOKU-
MoB CTaHos 250 u 350 CranuHCKOTO sapoxa mo cpasuenuo ¢ OOXKH-
MOM 33BOJIa uMeHH [1eTPOBCKOrO 3HAUMTENHHO HHUKE, Cpenuuii K03-
GHUUUEHT BHITAXKH A5 NMEpPBOro npH sarotoske 125X 1256 s 1po-
KaTHBaeMO 3a 7 NPONYCKOB COCTABJIAET 1,34 (npoxaTKa HauHHAETCS
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$ur. 6, Huarpamma ®
+ O BHTaMeK mo pponyckaM ang oIl r
H Mel  06GKHMH
Pa6OTAIOIMKUX Ha 3arOTOBKAax BECOM OT ISEYAO 160 2 BX KaeTeH,
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Pur. 7 ﬂHal pPaMMa BBITAX
o A €K no nponycxam And ll rpynns 063k
P HMHbDIX -
GOTaIOI.U.HX Ha CJIMTKax MJM 3aroroskax secoM oT 160 no 190 ’K:leETeﬁ, pa
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¢ nsToro KaanGpa); mpu 3aroTOBKe 150150 mu npoxamagen;c;ﬁ
3a 11 nPONYCKOB CpPefHHA KOIPUUHEHT 6yner 1,24, a aas oommﬂ(I
HOil kaeTu 33Boxa umenu [TeTpoBCKOro cpenHuit KO3(QUUMEHT BHITA
8 (siaouas BCe KaauOpHI). ]
b9 H(a dur. 7 NPUBOMTCA AHArPaMMa BHITTKEK A 06)KHMHI:I1X6 ame
reft, paGoTalOMKUX HA 3arOTOBKAX WM CJHTKAX BECOM or (e
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i ———— " " /{040050 /600 ¢ 65"70/
e e e e v o faepwunchozo [550 g 63/
e oo s v w " /640 ¢ 36/

dur.' 8. JlnarpamMma BHITSKEK NO NPORYCKaM s I rpynnb 06)!(;3:{)“[::;\
KaeTefl, paGOTAIONIMX HA CAMTKAX HAH 3aroTOBKAX BECOM oT
' M shHIUE

190 #2. BuTaxkd no nponyckaM Ha o6xkume 500 crana 420 aaBon:
umenu [lerposckoro u oGxume 520 CTaAHHCKOro 3aBOJA pacipen
JAGHH KpaiiHe HepaBHOMEDHO. .

Ha ¢ur. 8 npusoxuTCs 1AMarpaMma BEITAXEK RSt 06}%”“;’;
kJaeTell, paboTalOmMMUX HA 3aroTOBKAX MM CAUTKAX BECOM 0B
190 xe. : : .

CpapuuBas BEJHYAHH BHTDKEK U YIJOB 33XBATa HA OTHAEAbHEIX
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OOMHUMHBIX KJETAX, MOXHO CAENATHh BEIBOX, YTO HA MHOTHX OG6iHM-
HBIX KJAETAX MMEIOTC BO3MOXHOCTH MAAA NOBLIIISHAS O5KATHH M
BLITAXEK W TAaKHM 00pA3OM COKPAMIEHHS 4HCAA NPONYCKOB H yBe-
JMYEHUS TIPOU3BOJHTENBHOCTH CTAHOB. K TdkuM 06XHMaM, B MepByio
ouepexp orHocATca: 550 crama 500 3asoma umenu Ilerposckoro,
500 crana 500 sasona umenu Bopowuaosa, 500 ctamor 250 u 350
Cranuuckoro, 3apona, 640 sasogma umenu Jzepxunckoro, 500 crana
400 Cta/nHCKOro 3aBOXA M APYTHe,

3. Bepxune ARBJEHUA M CEKYHAHbIE pacTAKEeHHs

Ha ofxuMuLIX cradax ,TPHO, — NPAMOYTO/JbHbE KAJAUOGPH, IJIs
cOepexeduss MecTa Ha BaJKax, NOYTH BCErAa PacmoNaraioTCa APYr
HaX APYroM, C TaKHM pACYETOM, YTO BepXHull pyueli HMKHero xa-
muGpa (Bbipé3 HAa CpejHeM Ba/Ke) ABAAETCS HHKHHM DYubeM BEpX-
HEro Kanu6pa, 1. e. BHPE3 HA CPeJHEM BANKE CAYXKHT M JJ HUKHETrO
M Jgas BepxHero kaauopa. \

Taxoe xomGuBMpOBaHHE AWMYHBLIX KANUGPOB HA TPHUO-06KUMHBIX
KJCTAX BHOCHT 3HAUMTENBHOE YCJOXHEHHE B MX NPOEKTHPOBAHHE H
paGoTy, B OTIIHYHE OT AYO PEBEPCHBHHEIX CTAHOB.

Ha Tpno-o6xumBLX KaAeTAX GhiBaeT 3HAUMTE/bHAS PA3HOCTH pa-
6ounx JuameTpoB BaakoB (B KaAuGpax).

Ha o6xuMHBIX nyo cTanax (6A:0MHHIax) gUaMETD HUXKHEro BaJKa
B IE/I9X TNPeAOXPAHEHHA OT NMONOMOK POJH-OB PaGo4yuxX DPOJNbIraHIOB
crienuanbdo nenaerca Ha 10—15 mu Goablue anamerpa Bepxuero

- BaJKa, T. e. OJIOMHUHrY paGOTAIOT C HMXKHUM AABICHUEM,

Ha TpHO-00XUMHBIX KJETAX PaGOTAOf C BEPXHUM IABJEHHEM,!

¥TOOH BO M30eXKAHUE OKOBLIBAHHA BAJIKOB TPOKATHIBAEMOH IITYKO
CTaBUTb BLIBOAHBLIE NPOBOAKM TOJLKO HA OJHOM BAJKE — HINHEM,
NpU TPOKATKE B HHXKHUX Kaaubpax, HA CpelHeM, NPH NPOKAaTKe B
BepXHUX Kanubpax. ' \ :
., B.TOM H gxpyrom caydae Jgas KOCTHXXEHHMS LEAH Pa3sHOCTb pa-
60YNX NHaMeTPOB BANKOB MOXeET O6bITh BECbMAa HeGO0AbUION, HAMPH-
sep, Tputkc pexomennyer 0,8 muu pas Baaxos 10 400 xx u 1,6 uu
Aast BVIKOB Gosee 400 mxu puamerpou!. Ho ¢daxTudecku B HACTOs-
iliee BPeMsl HA HAWMX CTAHAX PA3HOCTb AMAMETPOB JEAA€TCA 3HAYH-
TeJbHO GoJblile,

B oTtHOWeHH KAHTOBOK TPHO-OGKUMHLIE KJAETH PasfeasioTcs Ha
ABE TPYMNbl—C KAHTOBKOH HAa MNepefHell CTOPOHE MNQCAE YELTHHIX
HPONYCKOB U C KAHTOBKOH HA 3aiHEH CTOPO4e Moc]e HeUeTHHIX NpO-
nyckos. Tlo ymo6ersy paGotkt crenyeT OTAAaTh MPeNTIOUTEHHE CIO-
€O8Y KaHTOBKU C l€pefHel cTOPOHLI, KPOME TOrO NPH 3TOM BOMOKHO
YCTaHaB/IUBATL ABTOMATHYECKHE KAHTOBAMbHLIE JOCKH.

Beandii#a pasuoctu pa6ouux AWAMSTPOB ulu BepxHee NaBjeHHe
Ha TPHO OOXKHMHBIX KJAETIX 3HAUMTEJLHO BJAHSET Ha Pa6oTy ABHra-
Te/] H BCero CTaHa, Ha W3HOC BaJKOB, KaYeCTBO MPORYKUUH, 1POY-
HOCTb BAJKOB U COeAMHUTENbHBIX feTanell. XOTA KOHKPETHHIX MCCJe-

* Tpunx¢ — ,Kanu6popka Bagkos®, 1, I, crp. 130,
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NOBAHUN O BAUAHUM ITOrO (;)axz*ropa Ha pa6GoTy W Ha KaueCTBO HpPO-
JYKLMH A0 CHX TOp He npOBeJeHO, HO CAEAYIOMMH aHA/H3 BBIICHAET
3HaueHue M POJb 3TOf BEJHUMHB BCDXHETO M HHXKHEro JaBiaeHud.

Yuco 060pOTOB BepxHETO, CPEIHEr0 ¥ HUXHErO BaAKOB BCeraa
OXMHAKOBO, NMOSTOMY OKp)IKHAs CKOPOCTb BaJkOB B Kakoli JuGO
TOUKE Kaaubpa mponopuHOHANbHA MX xauamerpaM. Korpa auameTp
'BAJKOB, PaBHbl M TPAMOYTOJEHBIE DPyybld BHIPE3aHH B BEDXHEM 4
HHXKHEM BajKe CHMMETPHUHO, TO CKOPOCTH BO BC€X TOUKAX KaJIUGpa
COOTBeTCTBEHHO OJMHAKOBH M NeHCTBHE BEDXHEr0 U HIIKHErO BaJK&
Ha NPOKATHIBAEMYIO IITYKY COBEDPIIEHHO HACHTHUYHO. . .

Hao6opor, np¥ HepPaBEHCTBE JHaMeTPOB BAJKOB OKPYXHAA CKO-
poCcTh Pyubs Ha Baaké O6oJbilero auamerpa 6osblie, uemM COOTBET-
CTByIOIIAs CKOPOCTb Pyubsl Ha Baike MeHpmero puamerpa. [lpoka-
ThiBaEMAs LITYKa 33XBAaTHIBAETCH M YBJEKAETCS BaJKaMH GOJbLIETC
IHamMeTpa H MO BHIXOAE IITYKH M3rH6AeTCH B CTOPOHY MEHBIUEro
Ba/ska. ¥ Ca0BuA PAaGOTH JeTanell cTaHa NpU 3TOM BeCbMa TaXeJble.
Banox Godabiuero guamMeTpa CTpeMUTCA Yepe3 NPOKATHBAEMYIO LITYKY
YBEJAMUYATH CKOPOCTh MEHbINEro BaJKa, HO TAaK KAaK YMCA0 060pOTOB
NoCJAeHEr0 HE MOMXeT BO3DacTH B BHAY TOrO, 4TO BaJdKu CBSI33HBL
XKECTKO C WwecTepenuofi nepenaveit 1:1, To BCe ee CoeHHUTRAbHbLIE
Xetaad MydThl, WiNKHEAEAs OYAYT TOPMO3UTh BO3PACTAHUIO CKOPOCTH.
B aTOM cayuae BasOK MEHBIIET0 JHAMETPA AeNAETCsH BelyLlHM AJs
cBOMX CoeluunTeavHbIX peTastelt. lnvaaens M CoefMHHTENbHbIE je-
TaaM Baaka Goabumiero auvameTpa neperpyxaiorcs. Ilocae nmpoxosa
IUTYKH 3TO AefiCTBHME MOMEHTaNbHO NPEKPAILAETCA H BaJOK MEHBIIETO
IuaMeTpa CHOBA JIeAaeTca BeJOMBIM. BBuny Hajudus 3a30pa HaK
LHTPH® B My®dTax ¥ INNHHAENX 33aXBaT M BHNYCK NPOKAThHIBAEMOH
WTYKH KaXAblf Pa3 CONPOBOKAAETCS CHALHBIMH yAapaMmy, ysehuuy-
BAETCA M3HOC TPe(OB BANKOB M COENMHUTENbHHX AeTanedl, MypT u
mnusgeael, a Takxe yuall2loTCAd TOJOMKH HX. o

VcaoBus pedopManuu MeTassa npd NPOKATKE B BajiKax ¢ He-,
PaBHBIMH pHAMETPaMu Takxke He6aaronpusTHel. Heonunaxosas cko-
POCTb BaJKOB CO3/12€T TeBIAEHUHIO K HEDABHOMEDHOMY PaCTAXKEHHIO
MeTaaJa no cedyenuio. TeHAeHuHA K HEPABHOMEPHOMY PACTHXKEHHIC'
TeM Goabuie, yem Goapilie Pa3HOCTh AMAMETPCB MJAH OKPYXHBIX CKO-
pocteii BaakoB. Hanpsokenus, Bbl2BaHHBle DasHOCTLIO OKDPYXHBEIX
cKopocrei, 0COGeHHO BeAHKH NPH HaCeueHHHX U HABAPEHHBIX BaAKax,
NPeNATCTBYOIUX JIETKOMY CKOJBXEHHIO METa/lIa M0 NOBEPXHOCTH
BaJIKOB, ,

PasHuna B OKPYXHOH CKOPOCTH MEXCRY BAaJAKaMH B T1yGHHE Pyuber
Ha3bIBAETCA CEKYHIHBIM pacTskenweM. I1pu npoexTnposanuu xanu-
HPOBKM TPHO-OCKHMMHBLIX KAeTell HEOOXOANMO nejaTh BEJHUYHHY ce-
KYHAHOTO DPACTAXEHHS HauMeHpwel, OCOGEHHO NPH NPOEKTHPOBAHHH
KaauOPOBKH Jiis KaUeCTBEHHLIX cTaJei. .

Pacnonoxenne BaAKOB TPHO-CTAHA M B HACTHOCTH TPHO-00KHMA,
NPH KOTOPOM pacCTOSHUE MEXLY OCAMH CPEAHEro U BEPXHEro, u
CPefHéTO M HMXHEero BaJKOB OJKHAKOBO M PaBHO AnMaMeTpaM wiecTe-
peH, CUHTAETCS HOPMAJAbHBIM.

Takoe pacnonoxeHHe KOHCTPYKTHBHO o6ecnednBaet paboTy BCero

2 ‘

CcTaHa, COEAVHHTENBHBIX 4acTed My(DT u wnungesed, Ge3 NePeKOCOB.
B aToM caydae npu OOBIUHHIX KOHCTPYKUHAX KaauGpoB (C KAHTOB-
kofi ¢ mepexHell CTOPOHH), HeH36EXKHO OYAYT 6GOMAbmue BepxHue
JABNCHHS ¥ CEKYHIAHHIE PACTAXKEHHI. ,

. [lpu xaaubposke TPHO-OGKUMOB OOGHYHO 3aRKAIOTCA BeAHTHHAMH
pacCcTOAHHH MexLy OCAMH BepXHEro, CPeNHer0 M HHUKHero BaJiKOB
a u b (pur. 9). :

. Beawuun a, b u (H—*%h) ob6xartus npH me-

penaue w3 HHXHero kaan6pa B BepxHHE pocTa- J

TOYHO nJAsi ONPeNeNeHHs BEPXHMX AaBAEHHH U ce- —_

KYHIHHX pactskenuid. U3 dur. 9 mu umeem cie- <l s

AYOUKE COOTHOLIEHHUS: = -
y + ry = b— H’

&N
r,-+rs=a—#h,

OTKYHA ' —+—+——+
fl—f‘(b—H)—rg, ) N
ro=(a—h)—r,.

3 ( )_‘E,z < -
Cymma BepXuMxX AaBiemuii B o6oux xamubpax: —}-—zj—- =

2(ry—r)+2(r,—n)=2(r,—r)= "
—2(a—b)+2(H—h), o

T. &. CyMMa BEPXHHX JaBJeHHH DPaBHA YNBOEHHOMH
Pa3HOCTH MEXAY DacCTOSHUSMH @ M b, maoc yx- Pur. 9. [Mpaso-
BoenHoe 06xaTHe B BepXHeM KaauGpe. . JronwHbie KaAnOPY
Kakue cnocoGu HMeiQTCa AN KOHCTPYHPOBa- CTanax P

. HHAl_KanMGpOBOK Ge3 BePXHHX JABJEHUHD! .

[MoxofizeM K 3TOMY BONPOCY 4ucTO matematuuecku. Hano nafitn
YCAOBUSL, TPY KOTOPHIX OyneT yAOBACTBOPATHCA PABEHCTBO:

2(a— b) 4 2(H — k) =0.

[TepBoe ycaoBue. Jaa Toro, 4T06u npusesensoe [papeHCTBO
o6pamanoch B HYJb, HEOOXOAHMO:

2(a—b)=—2H—h)
- b—a=H—h,

T. €. IS TOTO, 4mobvt CeXYHOHbE pacmisaxcenus Gbian PABHbL HYAI0,
Heo6x00umo, 4mobbt pasHuya MexcO0y paccmoaHueMm 0Ceh RUIMHEZO
I cpednez0 6aaK08 U CPeOHEZ0 W BEPXHEZO ObiAQ PABHG pasHOCMA
BbICOM HUNCHUX U 8EPXHUX CONPANCEHHHX KaAAulpos, m. e 8eAurune
obxcamus.

Ha sTom npunuume mnoctpoeHa KaJluGpoBka OOKHMHOM KJeTH
D =650 mas npoxatku crneuua’dbHbix cragseit® (dur. 10). 3aecs

A

+

HJIHA

1 8t u.Eis, 1932 r. ®. Jlane — ,Kaan6ooska BankoB 0GXKMMHOTO TpHO-CTaHA®. -
Ped. c6opHuk ,MupoBas TeXHUKa"F{POKaTKa , CTP. 5.
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'06xaTHA BO BCEX NPOMYCKaX TOCTOSHHH H pasun 26 sa, pasHuua

MEXKAY OCAMH HHXKHEro U CpefHero, H BEDXHEroO U CpejHero BaJKOB

TaKxe paBHa 26 mu u BO BceX CONPSKEHHBIX KAau6pax paboume
AHaMEeTPHl ONAMHAKOBHI.

E: TOpoe ycaosue. Ecau paccmosnus mexcay ocamnu sarxos ,a* |
u b pasus mexcdy cobow, mo 0as mozo, wmobsl 8epxnue dasrenus’

Obia pasust nyawo, HE0(x00uM0 umems H=~h, T. e. B 3TOM caydae
BHICOTH BCeX COMPSUKEHHHX KaAubpoOB paBHH Mexgy co6o#, a mno-

S ) - ‘= . !
L /LL %‘ o | S 105 ﬁ‘t 103 g 9 § g7 § 125
S 265 213 21? 165 17/ /19
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@ur. 10. KannbpoBka sankos o6xumnoro Tpuo-crana D =650 mis IpoKaTKH Clie-
UnasbHbix cranei (P. Haap) ’

-

3TOMY OGXaTHe BO3MOXKHO TOJMLKO C KAaHTOBKOH MDH mepexone M3
HUXKHUX KanuOpoOB B BepXHME, T. €. C 3alHell CTOPOHHL, - .

Ha stoM npuauume cpenad npoexT KanuO6poBkH oGxuMa 500 aas
OJHOro u3 IOXHBIX 3aBojoB (¢ur. 11) kaaubposumuxom H. I1. Ka-
JVHHHBIM, \

IlpakTudeckn 062 npuBemeHHHIX THNA KaJduGPOBKH B UHCTOM
BHIE, T.€. C NMOJHLIM OTCYTCTBHEM BEDXHHX AABJEHMH, BCTPEYAIOTCH
'PEAKO, BBHAY TOrO, 4TO B TaKOM Caydae I Tpexylpex JeHHS
OKOBLIBAHUSI BAJIKOB BHBOAHHIE {IPOBOAKH HEOOXOHHMO O6HIO Our
CTABHTDb H CBEPXY M CHM3y KaauGpos, T.e. Ha Bcex Baaxkax. Bo psbe-
JKaHHE 3TOr0 MpH KOHCTPYHPOBaHWH KaJuOPOBKHM MO MEPBOMY croO-
co6y njsi nonyyenns HeGONBbIIMX BEPXHUX NABACHMA JOCTATOYHO,
uTOGH PasHUNA MeXAY OCAMH (b—a) Guaa MeHbule cpenHell Bemu-
uuHb OoOXatua (A —£h), a npu BTOpoM - Cmocofe, YTOGH @ 6huIO
6onbuWle b HA HECKOJABKO MAt.

[Ipu paGore oGxuMa MO nepsomy croco6y BaAKH H COeXMHH-
TEJAbHHE NETAMH — WHHHARAA U MydTH OYAYT YCTAHOBJCHH B Ha-

26

136

&

1125

N

125

=

>N

AN/

N

135

9

169

T X

6

1#

AP W

!
i
|
i
H
] 173 05 { 0
: \
! & o i
NS A
,___..1_/ TN
2 i Py
Lip | s [ X ol Y Sov
v ¥ S 2
o
| o !
1
i &
' =
§ By S
7 T 778 TS
oo s s Vs
bty ) J
< -t
— )
gl = Ng
A [ o 09/ 09
@ % M
/]
E § N
i ' ”\J\l '
1377 23 0%
ocs 5z

dur, 11, Kanu6posxa sanxos obxumHON KMetn 500 pas cranos 300 m 250 saBoaa MMeHM Bopommnosa (Mpoexr)

KJIOHHOM NOJOXEHHH C me-
pexotoM. Ycaosusi paboTH

- COCAMHUTEAbHLIX peTaneit u

TPedOB BaJAKOB NPH ITOM

- TAKXKE TAXedahe,

« Jlas yaydienas ycaouii
paGoTHl CTaHA B 3TOM CJy-
yae HeOO6XO0JUMO NpoBeje-
HHE HEKOTOPHX KOHCTPYK-
TUBHHIX M3MEHEHHA B JXe-
Tandx CTaHa, NpPUMEHeHue
WNUHAeNed € BHINYKJIBMH
roNOBKaMH, YJAJUHEeHHE

WNHHpeNel, uIM KaKk pagu--

KaJbHOe MEpOomnpHsiTHE —
NpUMEHEHUE IMapPHUPHOTIO
COUJeHEHHUs MWNHHeJeH CO
CTOPOHH MECTEePEeHHOoH KJie-
TH (445 HOBHX OO6XHMOB).
[lpy mwapuupebix MmMnunpge-
JAX  YCTPAHAWTCH YA4pH,
fApeKpalaeTcs WyM npu pa-
6ote M COBEPIIEHHO yCTpa-
HAETCS Bpex OT MNepexo-
COB. - :
Ha tpuo-06xuMHEX CTa-
HAxX OOBIYHO cepenuHa HUX-
HUX KanubpoB pacnonaraer-
Cf HA OXHOH Tak HasniBae-
MOH# cpenHel Wiy HEHTPaib-
Holt Jaunuu. na npsamo-
YrOMbHHX Kaau6poB
JUHUSA TPUGNU3HTEIbHO COB-
najgaeT C UEHTPOM THHECTH
xaau6pos. Cepexunnl Bepx-
HUX KaaubpoB OOGLIYHO -He-
CKOJIbKO CMEeIleHbl 1o OT-
HOUIeHHUIO - APYT K, APYry.
Ho npu xoBCTpYHpOBaHuH

* KaNUGPOBOK COBEPUIEHHO

6e3 pepxHUX RaBJeHHH TO
06ouM TpPUBENEHHLIM CHO-
co6aM cepelHHH BEPXHHX
Y HUXKHUX KaayGpoB GyxnyT
pacmonaraThbCs TAKXKE HA OJA-
HOH JUHUH, npubAU3UTEb-
HO COBTAAaomel ¢ HeHTpoM
TAXKECTH KaauGpOB.
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4. Bepxuue AaBleHHs Ha CYWECTBYIOUWMX TPHO-OGHKUM-
HbIX CTaHax

[Tocse TOF0 KPaTKOTO AaHAKM3a TNPHMHIIMIOB KOHCTDYHPOBAHUH
TPHO-06KHUMOB, nepefigeM K aHaaU3y KaauGPOBOK 06XKNUMOB IOMHEIX
3aBOJIOB. ' .

Ha ¢ur. 12 — 28 NPHBOAATCS YEPTEXKH BAJIKOB O6XXUMHEIX TPHO-
CTAHOB I0XHHIX 3aBOILOB.

B ra6auue 5 (cTp. 30) NPUBOAATCA MEMEHTH NOCTDPOCHHA Kaau6-
POB NpuBeAEHHbIX OCXKKMEBIX TPHO - BAIKOB. Kak Buzgpo u3 duryp u
Ta6auIb, HA OXMH H3 OGXKHMOB IOXHHX 3dBONOB NO KOHCTPYKHHH
KanH6POBKH MOMHOCTHIO HE NMONXONHT K PACCMOTDEHHHM BbllLE ABYM
THNaM TPHO-DOXHMHLIX KJaeTell, o6ecneduBaiolux OTCYTCTBUE HJK
MMEUMAJIbLHYIO BeJHUMHY CEKYHIHBIX pacTsXKeHHH.

PaccTOAHRE. MEXJy OCAMH BePXHHUX M CPejiFuX, H CPeJHHX U
HM3KHAX BaJKOB ONMHAKOBO TOJMLKO AJS OLHOTO AeficTBYIOMEro 06-
wuma 600 sasoxa umenn Knposa (dur. 13).

ILns uetipex 06axnmon: 640 3aBosa UMEHH Jzepxunckoro (dur. 12),
585 sapona umenn dpynse (¢ur. 14) HOBas kaIMGPOBKa, 500 saBopna
umern dpynse (dur. 21y u 520 CranuBCKOro 3aBoxa (dur. 25), pac-
CTOSHUEe MEXJy OCsMH CDeJIHHX W BEPXHMX BAJKOB MEHbILE, HeM
pacCTOAHME MENAY OCAMU CPEJHHX M HHXHUX BANKOB.

BeauunHb! BEPXHHX XaBjeHHH H CEKYHIHBIL

Jlns OCTANBHEIX OGKHMOB PACCTOSHHE MEMXIY OCAMH BEPXHAX H
CpelHUX BaJKOB HA 5 —8 mm GOAbLIC, HEXKENAH DACCTOAHHE MEXKAY
OCIMH CPEIHMX M HHXHUX BAJIKOB, HanpuMmep, ¢ur, 28 obmum 425
crasa 250 saBona-umenu [lerposckoro. Taxas xoHCTpyxuus 06 xH-
MOB, NPH KOTOPBIX PacCTOSHME Mexjy OCAMH BEPXHEro CpPemHero,
BaIKOB GoJblle, HeM MEXAY OCAMH CPeIHEero W HHXHEro (a>b),
SBASeTCS HepalMOHANbHOM ¥ MPUBOAWT K MAKCHMAJBHBIM BEPXHHM
HABJEHHAM M CEKYHIHbIM PacTAXEHUAM. ' '

B TaGaune 6 npHBOAATCS AAHHBIE (O CEKYHAHBIX DPACTAKEHAIX
10 KaXAOMY Kaaubpy AAd NMpUBEj(eHHBIX O00XXUMHBIX ‘K/AeTed.

Jlns npumepa MOCMOTPUM BeaHYHHB BEPXHHX naBaeHuil Ha 06-
KHMHBIX KJaeTsx 500 3aBoxa umenn Ppynse (pur. 21), 520 Cranus-
cxoro 3aBoza (¢wur. 25) n 530 3aBoja HMEHH I3epxunckoro (ur. ‘16).
- Jlnst mepBOro BEpXHWE JaBJeHds B MULIMMETpAxX MO nopAAKY B Ka-
Au6pax: 10, 12, 14, 14, 22, 6; nas sroporo: 20, 18, 20, 20, 13, 10 u nnsa
tperbero: 28, 64, 32, 64, 24 u 36. Ha nepBhix AByX 06 XKUMHBIX KJe-
79X PACCTORHUE MEXIY OCAMH HMMKHEro M CPeiHero paaxa 6oJbue
paccTofHUS MEXAY ocsimu BepxHero u cpexsero (b>>@) COOTBET-
creénno Ha 20 mm (cran 500 3aBojma umeHn dpyuse) u 3 xux, a
Ha nocaenned o6xumuoi kaAeTn 550 3aBond AmeHH JI3epuHUHCKOTrO,
,Ha060poT, a>b na 4 mm, BOT TOueMy B MOCAEIHEM Caydae TaK
BeJHKH BepXHHE NAaBJACHUA. :

)
& 1 2 3 4
% g Kaau6p Kaan6p Kanubp Kanubp
namer UMHOA K Fa ; - -
3aBoant A e; c(;guuyzmm) et 23lags g
5%5%%':2 dt s | d]| s d]|s
SelgEaSds
Hu. Ppynae 500 cran 305. . . .| 96| 10| 50{ 12 60} 14 | 70{ 14 | 70
" ” | 585 crapas Kxaau-
6poBka . . . - 168 21 76] 39| 140} 27~ 97} 45 | 161
b 582 HoBad KaaM- sl 53 .
© OpOBKA . . .+ . . 68 1 15| 53| 19 } 167
Y. Bopommunosa 500 ctan 300 crapas ' 191 o7
xanubposka . . .| 56| 6] 18] 60] 175 20 | 58/ 48 | 142
» " 600 cran 300 HoBas
xaruéposka . . .| 60| 5| 16{ 5 16 41 | 130 41 | 130
» » 500 cran 50. . . .|125 6 40, 54| 356] 6| 40y 54 | 356
Uum. Kuposa 600 cranm 330, 280 .| 82| 13| 56[ 47| 202 25 | 107} 51 | 219
WM. Crannna 500 crawm 250, 350 . [100] 21| ‘110 35| 183/ 25 | 131} 35 | 183
5 » £920 cram 400 . . . .[100{ 20] 105 18 94! 20} 105, 20 | 105
Opmxonnsnnzencxuli| 550 caausr 360, 280 . | 90| 48 |-226| 46 217| 54 | 254! 46 | 217
h.. » 550 .. 0 v 0. o6 5| 25 5L 25551275 & 25
M, [letposcxoro {550 . . . . . . .. ool 13| 620 59278 11 | 52| 35 165
1y » 500 cram 420 . . .[120] 6] 38 3| 12, 30 189 36 | 226
. ’ 500 cran 30 . . . |106] —3|—17| 14, 78] 21 | 116, 40 | 222
, . %95 oran 050 . . .l117| 8] 52—7—42) 8| 49l 45| 975
Viw. Jlsepwupcxoro | 640 cran 500 . . .| 90| —| —| —| —|20| 94l'35] 165
- » 540 crans 3304280 .| 90] 28| 132 64| 301} 32 | 151 64 | 301
28 !

" , ' ~

Tabaunya 6
pacTsiKeHHl Ha TPHO-0GKMMHBIX KIAETAX : )
. % 6 7 ‘ 8 9 \ 19 1 12 13
Kanubp xaxubp Kanu6p KaAu6p xaau6p Kkambp xanubp Ka‘nu6p Kaau6p
} —_ — — —
dq i 8 d s d‘ Ky d s a s d ,} s d ] d s 4 s
l Lo
99l 110] 6| 30| 6] 307 6} 30| 6| 30f —| — = —| <| T| 7|~
971 97| 431 155} 15| 54| 25| 90 191 68} .31} 112 13| 46! 21 75| 21| 76
17| 61| 17} 61} 5) 18] & 181 151 53] 15| 934 74 25 32 19| 67
3% 106! 8| 23!42|123f{_1} 3{10y 59 — ~ —| =} 7 1T
sl 16| 5] 16] 5| 16| 3} 100 3] 10 —=| = = = I o B! 1
99| 145 18| 119| 6| 397 24 | 159} 5| 33 st 33| 6 40 4| 27 61 40
37| 119 23| 98 41| 176} 25| 107 151 64| 25 1074 15 64 —y —| —| —
95! 131] 31| 162| 15| 78] O 26| 5| 26| — = - — —| —1—1| —
13 68 10| 53| 20! 105] 12 63l 6| 31| = = = —| < |~ —
4l 19 6| 28 4| 19| 6| 28} 4 19 = = = = = ==t =
5| 95| 551 275| 477236 5| 25| 47 236 5| 25 385 176] 5 25 51 25
95 1171 25| 117 251 117} 47 221 | 21 09| 93] 108] 33 ]55| 49| 231} 33 | 159
29! 1831 371 232} 6| B| —| — | —! — —8|—50{—13|—82—18—113) — | —
—~7|—39| 10| 56} —| — 10 56| — —} —| = < —~ —| /=1
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A6COMOTHEE BeJHUMHH BEDXHHX NABACHHH HA OGKHMAX I0MKHHX
3aBOJIOB JOXOAAT N0 50 —64 mm (06xum 550 sasoma umenn J[3ep-
KHMHCKOro, ¢ur. 16 M Jp.), a COOTBETCTBYIOIME HM CEKYHZHHE
pactaxenus po 301 — 356 mujcex. :

Heo6xomumo0 ucnpaBuTh KaJMOGPOBKH MHOTHX OGXKHMHLIX KJETeH,
CBEJlA BeNHYMHBI BEPXHUX JAaBJieHUH k muHUMYMy 5 — 10 mi, npu-
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@ur. 19. Kaanbposka BankoB o6xuMHON kiaetn 550 crana’550 sasoga
uMenn [leTposckoro
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$nur. 20, Kaanbposka BanakoB obxumuofl “kaetu 500 crana 420 3asoaa
. HMmeny TleTposckoro

uyeM M COOTBETCTBYIOIE MM CEeKYHAHHE PAacTAXKEHHS He NPEeBHICAT
- 40— 60 mufcex. Ilpu aToM 3HAUMTENLHO 'yJAyYUIATCH YCAOBHS Pa-
GOTH CTaHa M YCaOBHA Aedopmauuy MeTanla, 4TO NPHBENET K 1NoO-
BHIIEHHIO KayecTBa NPOKAaTa. . ‘ .

IlpuMepom nepexansuGpoBKy OGKUMHON KJIETH C ILEAbI0 YMEeHb-
MEeHNs BEPXHUX nasJeHuii, nposepennod B 1935 rony, moxer cay-
MHTh Nepexasn6poBka OGXKHMMHON kJAeTH CTaHa 58D 3apoma HMeHw
®pynze (pur. 14 u 15). Tpu crapoit, KaTuGPOBKE BEJMUMHH BEpxX-'
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Pur. 21, Kannbposka Bankos 06xuMHON KieTH 500 crana 305 3aBoaa umenu Ppyuse
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dur. 24. KaaubpoBka BaiKoB ofkumuoil kaetH 500 crana 500 saBoaa mmenu Bopomuaosa
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Pur, 26, Kaanbposka Bajskos o6xHMHOK klern 500 cTanos 350 u 250 Cranumckoro
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Pur, 27. Karnbposka BajikoB o6wumuoii kietn 500 crana 330 3aBona
uMenu [lerposckoro

HUX JaBJeHul Guv mo nopspky 21, 39, 27, 45, 15; npu HOBO# Ka-
JH6POBKE 3TH BEJMYMHBI 3HAUHTEJbHO yMeHpmeHn: 15, 15, 19, 17,
17, 15. )

_ B naHHOM npuMepe yMeHblieHHe BEPXHHX HNaBJACHHA ¥ CEKYHA-
HLIX pagTHEHHH JXOCTHTHYTO 3@ CYeT YMEHbUIEHHS pacCTOAHHMS

766 ——

——359 ——If5
Iz
2
— 339 —\@ —41¢

W8 — 386 ——J¥— 475 ——

S5 —B ———3&7——-—-“:._52—;47& —
18

1280 ————Jf§ — 925 —

|
J3
l

——357 ———Wef—— 978 — -

o
3

.,/5{44,5 3—— Jl/ —{ F125-479 <o
2z !
N 969 —— 5 ——756 ———— b5 — 479 ———]

[ R
S 17 ——)
25

0
476

YT

& -—4i5 —b5

N
-
&
5
N .2
3

\
=
&

Pur. 28. Kanu6poBka Bankos ofxumHoii kaern 425 crava 250 3asoaa
: nmeny Ilerposckoro ,

MEXJy OCIMH BEPXHEro U CpeJHero BaJKOB 10 CPABHEHHIO C pac-
CTOAHHEM MEXIYy OCsIMH CPeJHero M HuXHero BaJkoB. Ilpu crapo#
KaJiHGPOBKE 3TH DACCTOSHHS OBLIM OJMHAKOBH M paBHH 589,5 s,
NIPH HOBOA—3TH PACCTOAHHA COOTBETCTBEHHO 577,5 Mm u 592,5 um.
He6oapwoit nepekoc coepunurtensnsix neranelf, mnuageneh u mydr,
TOJyHalomuica NPy 9TOM Ha pab6oTe CTaHa, HYXHO NOJAraTh, OTpa-

HAETCA MEHee BPENHO, YyeM GoJbliHe BeJHYWHB BEPXHHX . KaBJICHHI.
p , .



'JTABA 1II

NOCTPOEHUE KAJIU6POB, NMPUMEHEHUE HACEYEK’
' U HABAPOK HA OBXMMHDBIX TPUO-CTAHAX

“

1. dneMeHTH MOCTPOEHHUsl MPSAMOYTOMLHBIX KaJHGpPOB

Ha ¢ur. 29 npuBoguTch cXeMa NOCTPOEHHS SIMMYHOTO KaAnGpa.
Jlns XpynHHIX ' NPAMOYTONBHHIX KaAHODOB HA OGXKHMHBIX JyO-CTaHaX
(6mioMuHrax) rJayOGuHAa BpE3OB B

¥ BePXHHH M HHXHHH BAJIKH NejaeTcs
9\ OINMHAKOBOH W PpAaBHOH IONOBHHE

e

,‘V/ _ BHICOTH Ka/au6pa.
Y I h . Ha tpuo-06XuMHEIX CTaHAX BH-
ﬁ /

g HHIX BaJKax BIMOTb O TGro, 4To
@ HepeaKo BCI0 BbICOTY KaauGpa, oco-
\( 1 6€HHO IaS MaJLIk-ee pasMepoB, BHI-
pe3aloT B TeAe OXHOrO BaJKa. .
r. 29. M eHus -
g)c:lyroniugfg (Zurﬂtzlcl-l‘rgl?o) Kaﬂ:g;;a STO Acaaercs ¢ ueabio H‘,aﬁe-
XKaTh CKPYUHBAHHA BHIXONAWIEH H3
BAJKOB INTYKH (IPH MadBIX pPasmepax), MOSBAAIOMIEr0oCs NpH Majeii-
HmeM OCEBOM caBHre BajaxOB. [lag npemoTBpaleHuss CKpyYHBaHUA
TOAE3HO IIHPUHY TOro ™ pyuss B Kkanubpe, ray6uHa KOTOPOro
MeHblle, nenath 60jblie B2 2-—3 mm, N TOTO, 4TOGHI He3HAUH-
TeAbHBIA OCEBOA CIABHT BaJKOB, BCETJa BOSMOXHHIN HA TpakTHKe,
HE OKa3hBaJ CKPYYHBAIOWIEr0 NEHCTBHA BO3HHKAOMIEH NPH 3TOM
napo# CuJL. .

[Toutn ma BCcex Hammx o6xHMax ray6GuHa BHpE3a B CpPefHHe
BaJIKH 3HAaYHTENbHO MeHblle BeauunHn '), (H - %), pexomennyemoit
MHOTHMH aBTOpaMu (cM. Tabauuy 5) M NOXOAMT Ha HEKOTOPHX H3
HUX JO NOJNOBHHH YKa3aHHOH Beauyunel. Lcxoms u3 ycaosmit pa-
60T Cpeanero BajiKa-— GTHOCHTEJLHO GOJbUIMA M3HOC KaauGpOR
U NpOY., yMeHbUIEHHE TIAyGUHbH BHPE3a B TeJe CpPeJHEro Bajika
CAelYET CYNTATh NPABUABHHM. ’

OnHuM u3 npedMyIleCTE MEHbUIMX BHIPE30B B TEAO CPEAHHX
BaJKOB fBJASETCS YyBe/AMYEHHE cpoka cayxO6el ux. [Ipu 3TOM npU
NePEeTOYKAX BAJKOB TOJILHHA CTPYXKH, CHUMAeMOH C Teaa cpex-
HEro BaJKa IJ/s1 BOCCT4HOBJEHHA M3HOIUEHHbX KaJuOGpOB, MeHblue,
2 i1 HWKHHX W BepXHHX BajJKoB—OoabiLeE, :

Ha ¢ur. 30 npusogsres THNB KOMOGMHHDOBAHHEIX NIPSMOYIO/b-
HEIX KaJuOpOB, BCTPEUalOMMECS HA TPHO - OOKHMHBIX Kiaerax. Ilep-

46

- pessl 1eAaioTCs Pa3JUYHBIMH HA Pas- .

_ HAJHYHH BHNYKJAOCTH B kanubpe Gyner

Basl H BTOpas Napel KaauGpOB NPHMEHAIOTCH NPH KAHTOBKE C MEpPex-
Hell CTOPOHH Nepefl HeUETHHMH NIPONYCKAMH, TPEThA ¥ YeTBEpPTan ma-
pbl — DM KAHTOBKE C 3aJHEHl CTOPOHH Nepeji YeTHHMH NPONYCKAMH.
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dur. 30. Tunsl TPIMOYrOABHMX KaAHGPOB Ha OGKHMMHHIX TPHO-CTaHax

B amuunbix kasub6pax pasbeM BajJKOB HOPMaJbHO JOJKEH Je-
2KaTh HAa OJHOH TOPH30HTaNIM U 06€ noJOBHEH Kaau6Gpa (pyubH)
NOMXKHB OBTb CHMMETPHYHHIMH 1O OTHOWEHHIO K BepPTHKAJbHOM
JMHEH, POXONAmeH 4epe3 cepeiunHy kaniubpa. B nporusaom cayuae,
kKaK nokasaHo Ha ¢ur. 30 Aas uyerBep- :

To#l maphl, aeiicTBHe OOKOBBIX CTEHOK ' 5;; -
Kanu6pa Ha UPOKaThBaeMylo WTYKY — |f~—————" E—
6yzer He onunakoBo. Kpome ToOreQ, npu - r

HepaBHOMEpHOEe ¥ HEeCHMMEeTpDHuHOe 06- i
JKaTHe, TPUBOJSALLEE K CBODPAYHBAHHIO -
iy u3ruby npOKaTHBaeMOH IUTYKH, <« X
BO3MOXHO TakXe ,3ape3aHHe’ meTania i
6ypramu. Taxas ¢opma kanubpoB xe- {

]

H

r

JaTeqbHa TOJbKO (NPH CPABHUTEAbHO
ray00KuX BRIpe3ax B CPEAHHM BaJOK.
[Ipa merayOOKuX BHIPE3aX B TOAO CPEI-wr-
HHX BaJKOB HaJ0 PEKOMEHIOBaTh IpH-I- PHT. 31-H f"?‘;“";'f,i‘?,?ﬂ:"”;
MeHsTh TPeTHH THO KaauGpoB. S i {canf.spax D e
MNpu Berpeuaomwuxcst HA TPHO - 06- - HWX CTaHax
KHMHBX KJETSX COOTHOWIEHHMAX Pas-

‘ )
MEpOB NPOKATHBAaeMBX WITYK K AMAMETPaM BaaKOB r (rae A—roa-

ImHHA NPOKATHBAGMEIX IITYK), BEJHYMHAX TPEHHT HA NOBEPXHOCTH

COTPUKOCHOBEHHST METaMIa C BAaJKAMH, TEMNEPaTypax H CKOPOCTIX
NPOKATKH, — YLIHPEeHHEe NPOKATHIBAEMHX IUTYK HMEeT XapakTep,
npeacraBaenHbiil Ha ¢ur. 31, T. €. y noBepXHOCTEH CONPHKOCHOBEH Hst ‘
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‘METa/MIa C BaJAKaMH ymuperue Goabwe. Beaencrsue srtoro, mpume -
HeHue NepBoro THAA AIHIHHIX Kaau6POB, BCTPeYaiouwieecd, IVIaBHLM
06pa3oM, NMPH NPOKATKe [0JOCOBOrO XKejesa, HY B KoeM CAydde He
caedyeT PeKOMEHIOBATb HA TPHO OOKHUMHHXwKAeTsx. OmblT 3aBOAd
umens PpyHse, mpuMeHABHIETO 3TOT THN KanuGpoB Ha 00xume 500
crana 305, nOXTBepKAAET, YTO BBHAY YKA3aHHOIO CheuH(HIECKOro
XapaKTepa yuMpeHds 34eCb METaMI NOCTOSHHO 'BWIABAHBAETCH B
3a3opbul ¥ ofpasyer sayceHusl. Bo3MmoxHoe ucnpasiaesne Gopmi
Ka/Au6POB NMPH 3TOM [I0KA3aHO NYHKTHPOM.

O Bbinyckax

Beanuunbl npuMeHsieMbX BHIIYCKOB B NPAMOYTOMBHHX KaJfHGPax
HAMX OGKUMHHIX KJeTeil wupe3BHYaliHO pasHOOGpasuu (cM. Tab-
auny 5). Ha HexoTOpsX 3aBomax, kak HampHMep, 3aBOJX HMeHH
BopouusioBa, Ha 06xume 600 YKa3aHHble BeAHYHHH [AEJA3I0TCH' B
npepenax 6-+-14%, a nHa 06xume 500 —13--28%. Ha ,00XIMax.
OpnXKOHHKHA3EHCKOr0 3aBQAA BHNYCKHU AEAAI0TCA B npenenax 7+18%,
2 Ha GOJIbIIMHCTBE 3aBOXOB BHIMYCKA JeJA0TCS OYeHb MAJBIMH: Ha
3aBozne nmenu [lerpasckoro 1,5 +55%, a nHa sasomax umenn dpynze
u uMmeHn Kuposa —3--4, umenu [3epxunckoro—3+— 8%, ua Craaug-
CKOM 3aBoJie 2 +7%. o~

OcHoBHO® Ha3HAUEHHE YKJOHA CTEHOK B SIIUUHLIX KAAMOPAX,

T. €. BBIMYCKA, COCTOKT B QGJI€r4eHHH BEIXOJA NMPOKATHIBAEMON IITYKH
M B BO3MOXHOCTH COXPAHEHHS pa3MepOB KaAHODA NO LIMPHHE .IIPH
IepeToyKax. 4 -

Manbie BeNMYHHE] BHIYCKOB—3 - 4% eCid U 06eCHeqHBaIOT npa-
BH/LHBIA BBIXOJ NPOKATHIBAEMOM LUTYKH, TO COBEPLICHHO HEAOCTa-
TOUHB 1J7 OGecreyeHus COXPaHEHMs MeEPBOHAYAALHBIX PasMepoB
kaaubpa nocne meperodex. JIAs BOCCTAHOBAEHHS flepBOHaYaABLHOMH
IDHPUHEl KaAHGPOB B STOM CAY4ae NPHUWIOCH GH 3HAUYATELHO yray-
OHTBCH B TEJO Baixa. Haopumep, npu Buaycke B 3% 141 Bocera-

HOBAEHHS u3HOca 0,5 mm npHWAOC, 6B CHATH MO AuaMerpy %‘z
=17 mn, a npu Bunycke 10% TpeGyeTcs CHATH BCEro: '

0,5

. 0,10 =M.

[Toaromy, Ha oBxumax, rae nmeroTcs Maake BHITYCKH, HANpUMED:

o6xume 600 saBoxa umeun Knposa u o6xumax 585 u 500 3aBoja .

umeny Ppyuse u APYrux, pasmepsl kaiuGPOB MO MMPHHE NOCAE pAza
NI€PETOHEK NMOJNYH2IOTCA 3HAYHTEAbHO GOJblie NMEePBOHAYaAbHHX PAa3-
MepoB. ’
7 YeaosHs aedopMaudn Meraina mpu TOM yXyAmaoTcd, 06xathe
META/Ia NPOHCXONMT CO CBOGOAHEIM YUIMDEHHEM, 3aXBAT MeTaJJa
BaJKAMH yXyAlaeTca — MPOHCXOUT 0O6Pa30BAHHE 3aYCEHUEB M 3a-
katoB. [1o9T# Bce OGXHMHEIE K/IeTH I0KHHX 33BOLOB CHIABHO crpa-
AdIOT STHM HEAOCTATKOM, 33 HCKIOueHHEM OGXKHMHHIX KJeTeli 3aBo-
Roe uMenn Bopomnnosa u OpmKOHHKHA3EHCKOrO.
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- TMaTepranoM /A BaaKOB OGKHMHBIX CTaHOB HA Beex 3aBoJax
spasieTcd ctaab tHna 4-5. Hegmocrarox BHICOKOKAaYeCTBeHHEIX pexy-
IMX HHCTPYMEHTOB B BAaJbUETOKAPHHX MAaCTEPCKHX He MO3BOJFET
nepedTH HA BaJKH M3 GoJee TBepAHIX CTaJel, Hanpumep, craap 7,
CTa/iH C NMOBHIUIEHHBIM COAEPKAHHEM MapraHua M Apyrue. .

Cpok cnyxO6u BAaJIKOB 32 OAHY NePETOUKY COCTAaBARET npHMepHO
or 5 %0 10 gHeir. Cronp OLICTPHE H3HOC BAAKOB OGBACHAETCH me

/“T‘OJH:KO HeAOCTATOYHO BBHICOKHM Ka4Ye€CTBOM MarepHand BajJKOB, HO

TAKKE H BH3KUM H HEPAaBHOMEDHLIM “HarpeBOM MeTajiia XAs Hpo-
KaTKH. \

ToauyHa CHUMAEMOR CTPYXKH 1O AHAMETPY npH nepeTouKe 3a-
BHCHT OT HSHOC2 YHCTOBHIX BHINYCKHHX KaJHGPOB, KOTOpHIE NPH
nepeTouyke AOJXKHH T0AHOCTbIO BOCCTAHABAMBATLCH, B 60/bIIHHCTBE
CJy4aeB TOJIMHA CTPYXKKH coctaBaser 10—12 uu; Basxku Buimep-
xHBaloT 4—5 _neperouex, B pesyasTarte obliee yMEHbLTEHAC AHa-
METD 4JIKOB, Y4HTHIBAA, 0 JHAMETPhI HOBHIX BaJKOB OORIYHO Hi
20 -+-40 mm GoJapllle HOMHHAJBHOTO, COCTABAAET B CpeaseM 10% O
HOMHHAJBHOTO IHaMeTpPa BaJKOB. )

HsHoc npaMOYroJpHEX Kaiu6pos no mupuse 3a 5—10 xueir pa-
/60THl HOPMaJABHO He mpeBblNaeT 2—3 MM Ha 06e CTOPOHHL, CAENO-
BaTeNbHO /51 BOCCTAHOBJEHHS IIHPHHB KaAuGPOB NpHu Bhnycke 5%

HeoOXOqUMO CHATH IO ,z(aamemyk%: 30 mx, a npu Bunycke 10%

1,5
5:-15 = 15 MM. , ‘

Orciona MBl BHAMM, YTO MIHPHEA NPAMOYTOJBHHX KaaHGpOB NpH
nepeToYKax BOCCTaHaBauBaercs npH Beinyckax 10 u Gosee npo-
UEHTOB.

[TpuMenende AMUYHBIX KANMHODOB C OrPAHHYEHHHIM VINHPEHHEM H
BeJIMUMHAMU BHINYCKOB B npepenax 10—15% yaydsuwaer ycaosus
3axBaTa MeTalia BaJKaMd npH npoxartke. [Ipd yBeauueHHHX 06ka-
THAX, YTOOH H30€%aTh HaCEUYeK WM HABAPOK H BMECTe C TEM He
YXYAWHTb YCJAOBHS 3aXBaTa MeTalna BaJKaMH, Bajg0 TNpPHUMEHATh
3TOT NPHUHUHN KOHCTPYHPOBAHHA KaJHGPOB.

Xopouwe# namocTpanset 3Toro MoOJM0XKeHus ABAAIOTCT 06xuM 600
3aBoja uMenn Kuposa m o6xmum 600- 3asoga umenn Bopowwuaosa.
‘O6a 06:xuma paGoTAIOT BECbMa HHTEHCHBHO, YIJIH 3aXBaTa Ha OG-
#ume 600 sapoja mmenn BopowmnsoBa B kanuGpax 1o ' nopsaky
24°35', 24°30/, 20°40°, 21°10¢, 28°22', 23°15/, 23°00/, 18°27/, 20°15,
qucao 060poToB BankoB 65 B MuHyTY. Yrabl 3axsata Ha 06xuMe 600
3aBoja uMeHn KupoBa coorBercTBenHo: 17°30, 20°457, 2445/, 22°4(,
20°107, 19°507, 18°00, 21°15’, 16°28’, wucao 060poToB BaAKOB 82 B
muHyTy. O6xH¥M 3aB0A2 HMenH KHpOBa uMeeT Majsle BHINYCKH 3—
4%, 06xuM 3aBoxa uMmeHd BopouwuaoBa paBoTaer ¢ OrpaHHYEHHHM
YWMDeHHeM, BHNYCKH B Kaaubpax Goabmde ', B pesyabrate 3axsar
METa/IOB BaJIKaMH Ha MOCA€AHEM Xopolo ofecrneunBaercs 6e3 pes-

Sy ‘

3 910 0C06enno 6bI0 XaPaKTEPHO ANS CTaporo obmuma 500, rae BHITYCKH OhuIH
B npenenax 10—21¢/, xaaubpbl CTPOMMMCH € OrpPaHHICHHHM VIIHPEHHEM H BAJKH
fI0MTH COBCEM HE HACEeKalHCh.

4—~1415 49



KHX Haceuex, a HAa oGxume 600 3aBoja umeHn Kuposa nng obecrme-
yeHHs, 3XBATA NPUMEHSIETCA caMas rpy6asi Haceuka M3 BceX H0MKHBIX
3aBONOB. [1paBna, 3mech 3axBaT HECKOJLKO YXYJUIAeTcd TeM, UTO
CKOPOCTb MPOKATKH 3HAYHTENbHO BhIHIE, HO 3aTO H YrJb 3aXBaTa
3HAUHTEJBHO MEHblUe. \

YBenuuennem BLINYCKOB M OTPAaHHYEHHEM YIIMDEHHS 3]eCh, KaK
M Ha JpYrHX 3aBOojax, BO3MOXHO NOGHTLCH 3HAYHTENDHOrO CMsArye-
HYf HACEYEK WJH NOJHOrOo yHaJeHHs MX B HEKOTODHIX Kanubpax.

" Fpumenenue ype3mepHo OOJbLIHX BHIYCKOB B NMPSAMOYFOJbHBIX
xaau6pax, BHIPE3AHRHIX, HEOJMHAKOBO IO TMYGHMHE B Tede JABYX BaJ-
KOB, NPHBOAMT K HEPABHOMEPHBM 06KaTHAM M CBOPAUHBARUIO WITYKH
npu caeAyloiieM nponycke nocie kantoBaus. [Ipenmymectsa 60/b-

IHUX BBINYCKOB AJ4 p360TH NIONTHOCTBIO BLIABJAAITCA MPU BEAHYHHE .

ux 10—15%, Tax 4TO NPHMEHEHHe BHIMYCKOB 3HAYMTENBHO 6OJbINE
YKa3aHHOrO Tpeje/a B OObIYHBIX AIHYHBIX K3JAUGpax -HE ABASETCR
11e4eC006Pa3HbIN. | .

B HexoTopux cayuagx Gomo Obl 1e1ecQO6pasHO NOCTPOEHHE
AIHYHBIX  KaAHOpPOB TNPOM3BOAMTBL € PA3AHYHBIMM BEJHUHHAMH BH-
11yCKOB 1o Tay6uHe py4beB. Takne xaanGpe uMmend 6H TO npeumy-
11eCTBO, YTO B IyOHHE DYUbeB, T. €. TaM, LAe MEeTaAl HMeer MaKCH-
MajbHOE CTPEMJIEHHE YLIHDHTHbCHA, OOKOBbIe CTEHKH Kaaubpa ayywe
NOAZepXHUBa i OBl MeTaaJ, HA JIKHHH JKe pa3beMa BajJKOB 3anac Ha
ViIHDEHHe TNPH S3TOM MOAY4aeTCs OOoJblie M- NePEeBLINOJHEHHE Ka-
an6pa MerasioM n3beraeTcd. ODTOT METOA INOCTPOEHHS NpPAMO-~
YroAbHHX KaAdOpOB HAa IOXKHBIX 3aBOJAAX HE NPHMEHAETCH. ’

BbinyKkAOCTh pyuben

OcHOBHOE Ha3HayeHHe BHINYKJIOCTH B Ty6HHE MPAMOYTOJbHBIX
pyubeB, —2TO TpeAyNpexXeHne 06PasoBaHHA 3ayCEHIEB NOC/IE Kan-
TOBAHWA 0PH OGXKATHH U NPeAYIpPEexAeHHe CMATHS BHICTYNOB OT
naceuek (6ypramu BaakoB). CaenoBaTeAbHO BHIIYKAOCTH HALO Xe-
JaTh B TeX kaaubpax, mocjae KOTOPHIX NPOU3BOXUTCS KAHTOBKA NPO-
kaTeiBaemo# . mTykH. Kpome TOro, npuMeHEHHE BHIIIYKJOCTH CMAI-
yaeT yAapH NpPH 3aXBaTe M BHIYCKE METaja1a, npugaer WTYKEe Ha
POJHKAX POJAbraHra G6oabwy ycToRgnBocTs. OTpullaTebHOM CTOpO-
HOH BBINYKJOCTH fBJIIETCS HEPABHOMEpPHOE O0XATHE H HEKOTOpoe
yXyAlleBHe 3aXBaTa MeTalia BaJKaMmd.

Heo653aTelbHO BCAKMIA NPSMOYTOJbHBIA Kanubp nenaTh ¢ BHIYK-
JOCTBIO, KA4K 9TO pPeKOMeHJyeTcs B, HEKOTOPHIX PYyKOBOACTBAX MO
xkaau6poBke !, B KOTOPHX C€aMO NOCTPOFHHE SILHYHBIX Kaaubpos
CBA32HO C NOJyYEHUEM HekoTOpol BHNYKJAOCTH, B 3aBHCHMOCTH OT.
BHIYCKOB M WIMPHHbBI KaauGpoB, YCJAOBHEM, YTOGH YTroJ MeXmy
FpauiMH B ray6uHe pyupen Owa paBeH 90°, caenoBaTeNbHO, dYeMm
60oablIE BHINYCK, TEM COJblie TOAYYalOTCT M BHITYKJOCTH.

flo Tpuukey BeNHUMHA BHINYKAOCTH JOJXHA OHTh He MeHee 5
oT of6xaTtus B Kaaubpe m moxer a0xoduTb Jo 20% OT o6xaTus,
Ha Haw#x OGXHUMHBLIX K/ETHX BeJHUHHBl BLINYKJIOCTH 3HAUMTEJHHO

1 [Ipod. Bunorpanos A. IT, ,Kaau6poska npoxaToHBIX BajikoB®, ctp. 73.
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Menble (Tabauua 5). HexkoTopme o6wiMb c
. oBe

R OBEPDHIEBHO He UMeT

Ha 3aBoge umennu ITetposckoro BBITYKJOCTDb BO BCEX O6MuMHE X
KJAeTAX npuHtta 1,6 Mm, maubGoabuue BHUITYKIOCTH HMEIOT 06 UM-
Bhe KJAeTH OpIKOHHKHI3EHCKOro 33aBOJA2a M 3aBOJA HMEHY Bopo-
WHAOBA 2,5—b- M, YTO B 3aBUCHMOCTH OT 06KATHY B HUX Kak pas
fIPEMEPHO. cocraBaser 12—20.% oT 06xaTus.
rpmfl ’Ia(:gpoeaﬂne AUMYHBIX KaJAHGPOB C BEIMYKJLIMH TOPHIOHTAMbHE MK

| " 3HAYHTEAbHO OOJervaer paboTy KaauGpos

! H

OrPaHHYHBATL YIIHPEHHeE, P Y : PORIIRE, Tossonn

"anMEHEHHe BHUTYKJIOCT@¥ HMEET CMEIC/ H ONPAaBALIBACTCH TOABKO
np 6rrp0ih<a'n<e C OTpAaHHUCHHLIM yIMHPEHUEM, Bunyxaoctu B page
Ka/iu6poB ¢ GOAbIWIMMH 3amacamMy Ha YUWHPEHHE COBEPIICHHO Hepa-
UHOHAZBHEL C TOYKH: 3peuns pedopMaunu Meranna,

Heo6xoaumo ormerurs, uro. B OOJBIIHHCTBE HamHx 33BOJIOB
TPEHMYMIECTBO PAUMOHANBLHOTO NPHMEHEHHS BHIYKJOCTeH He wHc-
I0AB3yeTC B ROCTATOUHOH Mepe,

< 3aKpyraenus u MPHTYMICHNA B pyubax

s

Fnasnoe Haswagenne B4KPYI/ICHUS — H36eXKATh PE3KOr0 OCTHIBA-
HH WITYKH B NpOUECCe NPOKATKH N0 YriaM u u36exats 06pasosa-
Hus 3aycenues. llpatynaenns 6ypros nesaiorca TaKXKe BO usbexka-
HHEe . 06pasoBaHus 3ayceHueB H 3sapesud. s Hpe,lIBapHTEJIbHOI‘(;
ONPEAENCHUA DAXMYCOB 3aKPYrICHWHA B riyOuue pPyuses 4 npury-
nAeHMA HA GYyPTaX CYMECTBYIOT M3BECTHHE SMMHPUYECKHE 3aBHCH-
MOCTH OT BEHIHHE OGXKaTHI WIH PasMepOB kanu6pos. Ilpaktuyecku
BEMMUHHN  DAafuyCOB 3aKpyriaeHuit B rayGune PyubeB H paxuycos
TPHTYIIEHA! HA GYPTax YCTAHABAMBAIOTCH GOMhiief YacThi0 NyTeM
HEORHOKpATHOro KOppexTuposanus. Mrorga Bmecro 3aKpyraeHua o
TiyOUHE PYyuYbLeB YCTPaHBAIOTCS IIPIMOJMHEHHbIE CKOCHI MJH (hacky.

Beauuuns pammycos 3ak
PYyrIeHMA Ha HAMMX I0KHEIX 3aBOLAX
IPUMEPHO  COOTBETCTBYIOT 3aBUCHMOCTH: 8

R=10,12—0,14 B,
rge B—mnpnna Pyubs., R
Ilis xadvecTBeHHBIX Ccranell B uensx wusbexanusd o6Pa3OBAHUs
ggﬂanox, MODILHH ¥ DBAHKH PASARYCHl 3aKPYr/ACHHI B ray6uHe pyunes
20 BCex xaaubpax NanHOro o6xuma 1e1eco0o6pa3Ho AeHaTh OfuHa-
3a:?;lyh:~2eze3%6mwo or pasmegos Kanu6pos. B atom cayuae paauycH
JaKp Tamgax{eepy'rcn 10—15% or CTOPOHBI 3ar0TOBKHM HJHM CJMTKA,
Danwone Kﬁf( M paauycsl 3axpymegnﬂ B H3/J0XHHUax !,
HaanuMy o gpm_;rmeﬂuﬁ Ha OypTax MBI cuuTaeM G6ojee pauuo-
HAE peaensite B 34BUCHMOCTH OT BeJHUYWHBEl OGxaTus. Ha
bIX 3aBOAAX pajuycw npuTynaexui COOTBETCTBYIOT 3a-

BHCHMOCTH:
r= 015 (H““ h).

t Mocrauoeaen
Me coBewmanna no kaan6poske
B .
HbX cTasel. ,KauecrBennas crazp® No 10, ]p936 r 47IOB A1 npoxaTkY KasecTBex
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OB
2. Haceuku u HaBapkH BaIK

Ho CB3aHO C Kaau6poBKon

[TpuMeHeRHWe HaCeuek WaM HABAPOK TEC ofi KaMHGPOB, CKOPOCTBIO =

‘BaJMKOB, T. €. BeJHuMHAMM oOxarui, GOpM
IPOKATKH H T. X, ADOK Ka
P Bonpoc O 1enecoo6GpasHoM NpHUMEHEHHH nace%%i:lﬁgeﬂi‘:mpm“e
BAAKAX INPMBJEKAT u6np0n,01m<ae'r NpPHBJAEKATH !
YHKOB M KaJUOPOBUIHKOB.
“pollfl?i::eqenﬂue Banxnpnque 3aXBaTHIBAIOT WITYKY, TAK KaK Hz:':ni‘:lxi
yBeJHuYHBACT TPeHHe Ha NOBEPXHOCTH CONPHKOCHOBEHHS Me';k 2
pankamu. IIpy pab6oTe ¢ HaCeYEHHHIMH BaJKAMH npenesbHBH Y o
3axBaTa YBEAHUMBAGTCH W TEM CAMbIM CTAHOBHTCA BO3MOXHHM Y
AMuMBATH OOXKaTHE, 4TO AAeT NOBHIUEHHE IPOM3BOJUTEALHOCTH.

Ho H3BeCTHO, UTO HACeUeHHHE BAJAKM BPEIHO BO3NEHTTBYIOT Ha
KAYeCTBO IPOKATEHBAEMOr0 METaa, CIIOCOGCTBY S NOSABACHHIO passﬁpu:
BOB Ha MOBEPXHOCTH MeTa/uia (TPelHHE], MACHH) ¥ YBEIHIHBAA, .n:
rOnapa CO3AABAEMOMY HATHXKEHHIO, HANDSKEHHA TDH n,exbopmauneﬁ

[lpu npoxaTKe BHCOKOKAYECTBEHHHX (nerupoBaHHBIX) CTaJ -
TpeGyeTcA noJHOEe OTCYTCTBHE RACEHEK MM HABAPOK BaJIKOB, B np‘m
TMBHOM cayuae HeH30exHo o6pasylorca AedexTh Ha MOBEPXHOC "
NPOKATHBAEMOH CTalH. [Ipu mMaccosofi mpOKaTKe PALOBOTO, & TAKAK
# KAuUeCTBEHHOTO YTJIEPOXMCTOTO METaaa, MPUMEHCHHE HAaCeUEK H/H
HaBapoOK B HEKOTODHX TpaHHLax HE OTpaxaeTcs Ha KadyecTBe Npo-
AYKUHH ¥ O6ecrednBaeT BHICOKYIO NPOU3BOJHTENbHOCTD CTAHOB,
BCAGACTBHE Yero HeoOxojuMo DabOTaTh HALX, JaNbHEeRUIHM yayuie-
HHeM ¥ yCOBEpUIeHCTBOBAHHEM {IDUMEHEHus Hacedex H HaBApOK.

[naBHoe BHHMaHue caexyer ofpamarth Ha To, yToGH H36paTh
opMy Haceuex yJaydvimamomHx, C ojHO#i CTOPOHH, YCHOBHSA 3:;x13a_1'a,
a c fpyrofi CTODOHbI, MPHUMHSIOMHUX BOSMOXKHO HAUMEHBUIH Bpex,

2eMOMY H3HEJHIO. N
npoga;giﬂoﬁ ngengJIEHHOCTblO HAZO BHICKA3aThbCA MPOTHB ynorped-
Aeuusi Haceuex B Kaau6pax C BOTHYTHIMH M HAKJOHHBIMH TPAHAMK,
¥aK HampuMep, B OBaJbHLIX, POMOHUECKHX H KBAJDATHHIX IO xua-
FOHANM Kaau6pax. B sToM ciyyae MeTa/J B PaSHBIX JaCTAX npoduas
Gyjer nOoABepraThCsi DPA3MIHUHLIM PACTATHBAIOWMM yCHARAM 6nago-
Aaps -pa3HOCTH OKPYXKHHIX CKOPOCTed B PA3AHUHHIX TOUKAX KAl pa
(BCAeACTBHE Pa3HHUBI auamerpos), 94TO OGYHeT OKas3HBATh BpeAHOE
Bo3ieficTBHe HA KayecTBO METaJIA. _ - .

Ha ¢ur. 32 npuBefieHH BaceyKH, ynorpe6aseMue Ha TPHO-06-

XHuMax 3aBopa uMmenHu IleTpoBcKoro.

Haceuxn rtuna b Memee spdexTHBHH, YeM HACeYKu THNA . Ha-

ceuyku THNa a naubosee sGPexTHBHE ¥ COCOGCTBYIOT HAUAYUILEMY
3aXBaTy MeTa/ia BAJIKaMH. :

Haceuku THna ¢, HaHECEHHble ga BaJKaX KeDHAMH, HaHMEHEE ab-
@eKTHBHB TIO CDAaBHEHHIO C NPOUMMN THHAMH. [Tpu paGoTe C TaKUMH
HACEUKAMH BHICTYIB, MOJAyuaiomnecs HA WTYKe, MMEIOT OTHOCH-
resbHO GOABLIYIO OBEPXHOCTb NPH CPABHATENBHO HEGOMBIINX o6be-
Max, 9TO CIOCOGCTBYET GLiCTPOMY OXJAXAEHHIO, @ TaKKe OKHCJe-
HMIO MOBEPXHOCTHEIX YacTell BHCTYNOB. ITH OXJAKACHHbIE BHICTYIIH

32

npH TOC/AEAYIOWEH NpOKaTke BAABAHBAIOTCA B OCHOBHYIO Maccy
‘MeTaJlJa, 3aKaTHBAIOTCA U AA10T NJeHH. BAaBiuBanve oxaamICHHMX
BHICTYNOB 6YyJeT, KpOMe TOTO, NPHUBOLHTD K MECTHHIM nepeHanpsxe-
HHAM METALJIa H OGPa30BAHUIO MEJKHX TPENIHH HA ero NOBEePXHOCTH.
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¢ur. 32. Hdceuxa Bankos obuuMnoit kaern 500 crana 330 -
3apofa umens [lerposckoro (9cxus)

OTHOCHTE/IbHO XOPOLIHMHM KauyecTBaMH o6JanaloT HaceukH,THna &
(¢ur. 33). Takue Haceyxkn yBeAMYMBAIOT B AOCTATOYHOH Mepe 3axBa:
‘THIBAOINYI0 CNOGOGHOCT BaJKOB, HMEIOT B MeHbllelt cTeneHyu ofuiue
HEJOCTATKY HACeYeK, CBA3AHHBLIX C NONAJAHHEM OXJaxjawuiedl BOAb!
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9ur. 33. Haceuxa Banxos obxumHo# xaetn 600 3aBosa mwent Kuposa (sckus)

B MecTa BHIEMOK"Ha BaJkax®(paspyllleHHe [OBEPXHOECTH BAJKOB), TAK
KaK mapest BOAK HMEIOT CBOGOMHBIA BhIXOJ M3 MOJ 34XaTOTO BAAKAMH
MeTamia. -

Heo6xoxnmo Haceuxu THNOB-a@ u b BHPY6aTh Ha BHINYKJABX 4a-

CTAX pyubeB, CBOX® Ha HeT I'yOUHY HaceuxH 'y 6ypTOB, TaM rjhe
KOHYALTCSA BHINYKJAOCTD. .
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[IpeMMyWECTBO BHIMYKJAMX KaAHOPOB NpH Halvuud HACeYeK B
rAy6uHEe PYYheB 3aK/A0YaeTcss TAABHEIM 00pasoM B H30€XKaHHH BO3-
MOXHOCTH CMATHs G6ypTaMH BaJKOB, BHICTYNOB OT HacCeuex nocae

KAHTOBKM. . .
H3 Bcex pamux o6XHMHHX KJaertell maubosee rpyOnie H_De3KHe

RacCeukn MMEIOTCH HA BadKax OO0y uMa bUU 3ABOAA uMenn Kupopa u
AN THAGEE "Haceyki #a 06xume 600 3aBona nmenu Bopomuaosa.
fIpy paccMoTpeHMH 3HRUEHHA BBIMYCKOB, MB OCTaHABAMBANMCH HA
aToM. Chepfyer NOATBEPAHTb; 4TO NPHMEHEHHE PE3KHX H Ipy6hix
HaceuyeKk He BCerfa BHI3HIBAETCA OCTPOH HEOGXOZMMOCTBIO M YTO CO--
OTBETCTBYIOIMM 107100POM KaNuGPOB U BbITYCKOB NOYTH BCEr1a MOXKHO
3HAUUTENbHO OCJAGHTH HACEUKH WJH JaXe BOBCE OT HHX OTKA3aThCA.

Tay6uny HaceykH HeKOTOPLIE€ aBTOPH PEKOMEHAYIOT AeJAaTh PaB-
Holi 3—5% OT TOAMLHHB WITYKH, YTO AJf HAa4aJbHHIX KaiuOpoB Ha
o6xumax paer Besuuuny 4,0—8,0 mu. [To namemy MHeHwIO 1y GUHY
Haceyku Gosee 5 mu penatb HeT Heob6xommMocTH. Upe3mepHoe
yBeJAHUYEHHEe [yOHHH HApPe30K He NPHHOCH™ NOJb3H GOJblle, YeM
HOPMaJibHas ray6uHa 3—5 MAM.

Ha mHorux 3asoaax (nanpumep, 06:xum 600 saBopa umenn Kuposa

e i s

u_OOXHMH 3aBOja HMeHH [IeTPOBCKOro) HaCeUKH HAHECEHH paxe
Ha T)BaHEHOHAaJleIaL}_{W W KpApaTHEX, xaaubpax. HACEHKH B Takux
KajHOpax ABAROTCA BEChMA BPENHBIMA JJS KAYeCTBA M3Je/HM,

Hagapku BaJKoB

B nocaezxnee BpeMs BMECTO BHPYOaHHA BAJKOB CTaJHd HaBapHBATh
BHICTYNH. M3 mpocThix paccyxieBHA MOXHo y6exurtbcd, 4TO HAaBa-
) MB3AHHE BHICTYNOB [0 CpaBHE-

. A . ~ 5 p
7 HHIO C HaCeuyKaMu npenACTaBJsieT
% 6ousbinwe fpenMymectea. Bo
Z Z % nepBLix, NpH HaBapke MOXHO

Grede om nacewhu ‘ NPHMEHATh TOJBKO NapaAieab-
- ©  Hele (OCH BaAKOB) BHCTYIMH,
. e , KOTOpHEIE Jyuiie BCEro YBesH-
YHBAIOT 3aXBaTHBAOMYI0 CIO-
cOGHOCTHL BaakOB, He G60OACH
HEeNpPHUTHOCTeH,  BHI3LIBAEMHIX
napom OT OxJamxjgaiouieil BOALH
Bo BTOpHX, MPH HABApKAX He
bur, 34. Creapl OT HaceUeK ¥ OT HaBapox GyAeT GLICTPO OXAAKAAIOMIMKCA
BaNKOB A NMOBEPXHOCTH HpoKaThBaemoro BBICTYMAKINHX yacTe#l merasa,
{ MeTanna \ TasmUx B ce6e OnacHoCTb BO3-

HHKHOBEHHA 33KaTOB H IIJEH.
Ha ¢ur. 34 nOKasaHul BHICTYNH Ha ‘METaAJe, NOABIMIOIHECH OT
H3geYeHHHX BAJIKOB U BHIEMKH OT HaBapEHHHIX BajAKOB. BuicTymml oT
naceyek OHICTPEE OCTHBAOT MO cpaBHeHWIO C o6l Maccolf me-
Taaaa, 3aKaTeIBAIOTCA ¥ JAI0T NJAeHH K MEJKHE TpeuldHb, BrleMKH
OT HaBAPOK NPH HajbHEHued NMpokaTke NO MepPe BHITAXKKH MeTadaa
ApONajaoT, HE OCTABASAA 3aMETHBIX C/1eJ0B HAa MOBEPXHOCTH METAANA.
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Cmdv om wofopky

Pur, 35. Hasapxu Banxkos o6xuma 550 3a80na HMeHH
Izepxuncroro

. 6
Pur. 36, Hasapka sanios obxuMa G40 3aBoja
Aveny Hsepxkunckoro (a) n o6:xuMa 500 érana 350
. Cranunckoro sasofa (6) .

_Ha naurnx sapoaax
:HABADMBAHHE BHICTY-,
OB NpPH TOMOILH
JIEKTPOCBADKH Haya-
JH NPDHMEHATHL BHep-
Bule ¢ 1935 r: (saso-
Aul CTanMHCKHU ‘1
umenn Jlzepxkuncko-
ro). [lepBuie xe onn-
THl H2BapKH I10Ka3a- .
JH. CBOH mpeuMylle-
crsa: [1pasga, orcyr-
CTBHE HAKOMJIEHHOTO
onbiTa B 3TOM JeJfe
CKa32J0Cb Ha TOM,
YTO NepBHE Warm
OKa3aJHCh He COBCEM
YLAuYHBIMH, HEKOTQ-
psie 3aBOAMI IO CHX
JIOD HE OCBOHJH Ha-
BapKH H He 3aMEeHH-
JH MM Hacedex.

Ha ¢ur. 35 npu:
BOJHUTCA CHOCO6 Ha-
BapKH BaJKOB O0XH-
ma 550 'fipu meprox
onuite. Kak BHgHO M3
dororpaduu, — na-
Bapka cejaHa noJjo-
CaMM TapaaaeibLHo
ocu Baaka. Paccros-
HHEe MeXAY OTAeJbHbI-
MH nosiocami 150 s,
UIMPHHA MOJOCH Ha-
Bapku 20 s, a Boi-
coTa®5—6 M.

Tako#i xapakTtep
M pasmep HaBapkKu
6Ll MPU3HAH Heypad-
HoiM. BcaegxctBHe
PEAKOro pacmoJoxe-
HMA BBICTYIOB, — B4JI-
KH 11pu 3aXBaTe 6JI0M-
¢a HeKOTOpoe BpeMst
6yKCcOBaJH, 34TEM
BHE3aNHO 3axBaTHBH-
JH U 1IPH 3TOM NPOHC-
XOAMJIH CUAbHBIE YA~
pHl Ha crahe, ocobeH-
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HO B CBfI3W C GOJbIUMMH BeJHUYMHAMH BepxHHUX aaBieHuid. Ilpum Hc-
MBIT2HAY 3TOH HABApKH YJapBl GHJIH HACTOALKO CHABHLEIMH, YTO BG
n3bexxanue NOJOMOK Ha CTaHe HaBapKM -GuliH Cpy6/eHb 3yGuAaMH.
"Ha ¢ur. 36 (a) noxasana 00Jiee ynauHas HaBapKa BAJIKOB 06xuM-
goii kaety 640 3aBona umenn H3epxunckoro, Ha KOTOPOM IIOJHOCTHIG
nepemaH ot Haceuek K HaBapkam. Ha ¢ur. 36 (6) nokasana napapka
BaJKOoB Ha o6xuMax 500 crana 250 u 350 CraauHCKOrO 3aBoja.
: [To/HOCTBIO BHEADEHE Ha-
Bapku BMecTO Hapy6ok Ha
o6xumax CTasuHCKOro 3aBo-
Ja. 3xeck HaBapKH JenaioT
HA BCeX Tpex BaJKax, Npu
TOM KOHCTPYKLHS NPOBOXOK
: HaMeHeHa. HekoToprie 33BO-
g h : JAbl He pealTCs H3MEHHTH
: CYIIECTBYIOILYI0 KOHCTPYK-
LHI0 TNPOBOAOK H 1NpPOAOA-

¥

TOJBLKO Ha /BepXHeM BaJjke,

—
)

'
'
)
'
i
1
i
1
1
1
'
|
'
[l
'
L

i i "Ha KOTOpPOM HpPOBOAOK HE.

it i HMeeTcsd, a APyrue BajiKH Ha-

CELNE L py6aior. OT 2TOF0 HYXHO

dur. 37. [TpoBoaka ¢ KOBAHBINM ONOLAMH 1A% OTKagaTBCH H HOJHOCTBIO
BAAKOB C HaBapKaMH nepeiity Ha HaBapku. Ha

¢ur. 37 nokasaHa KOHCTPYK~
uUHfi NPOBOJAKH C KOBAHKIMH OIOPAMH MJisl BaJKOB C HaBapKaMH.

BEICOTH BHCTYNOB npH HABAPKE CleAYyeT MPHAEPXKHBATHCA 3—

5 mm, mupunn 10—12 mm, AAMHEL BHCTYNOB B 3@BUCHMOCTH OT
WHPHHE KaaubpoB 50—70 mm, pacCTOfHHE MeXAY OTAeJbHBIME
BuicTyniam ot 50—70 xo 100 s

2. lepexon OT npAMOYroJbHBIX KaduGPOB K BBHITKHBIM
H BBITSXKHBIE KaJauOphi

CucTeMa mpAMOYro/bHBIX WM HMYHEIX KAAHGPOB ynoTpeSaser-
Cl Ha OGXKHMMHBIX .CTAHAX B GOJbLIMHCTBEE cAydaeB npH pasMepax
IPOKATHIBAEMBIX .INTYK He BHxe 90—100 M cTopoHOI.

B rauecTBe Nepexomnoro kaimu6pa or AMMYHEIX K CUCTEME ,0Bal-
KBaJAPaT® WIH ,TPANELUONAAAbHLIA-KBAAPAT® HA HAKX 00XKHUMAX CHY-
KHT TPANCUOHAANBHLIE Kamu6p uau OBad. : -

TpeGoannsi, KOTOPHM nOMXHLI yZOBAETBOPATh CHCTEMHL Iepe-
XOJHBIX KaJAHGPOB, Caenyiomue: 1) nosyyenne HaH60AbLWIEH BHTHKKY
NpH yHOBJAETBODHTENBHBIX YCjAoBHAX 3aXBaTta MeTamia, 2) paBHO-
MEPHOCTb PACAPEACNEHHS BRITSKEK N0 CEYEHHIO BO H36EKAHNE PE3KHX
HanpsKeHH# B METAMLIR DU pedopmaukyu ¥ 3) NOCTENEHHOCTb H3Me-
Henusi QopMbl M BHTSXKH LIS paBHOMEPHOH HarpyskH CTaHAa M JBM-
raTess. . ‘ .

B raGauue 7 MOKasaHa NOCAef0BAaTEABROCTD PACTIONOKEHHS Pas-
JAHUHEX CHCTEM. KaJHGPOB HAa HEKOTOPHX OGXKUMHBIX KAETSX.

S

KAlT TpPAMEHSATh HAaB3PKK

JHOGPOB K TpameuOHAATbHOMY

f «

B kauectBe mepBhX 5—7 KanuGPOB AAS BCEX O6XKUMHLIX KJiere
NPUHATE AMHYHEIE KAAHGDH, 3aT€M NEPEXOL HAa TDPANELOH A bHEH
kaaubp MM OBaJ, BCTPEUAIOTCHA Takke poMGuueckue KaJuGpH H B ¢
ONHOM CayHae CTpeabyaThie KaAuOpel (o6xum:500 crana 500 3asona
BMenH Bopouwnaosa). . I

B xauectse nanGosee yXauHoro ocyiuecTeieHus CHCTEMH Tepe-
XOIHHX Ka/M6POB PacCCMOTPHM NpHMEp KanuOpoOBKH 06XuMa- 550
sapoja uMenu JIzepxunckoro. .
3peck mecTolf MO xomy Amuy- \
HEI KaauOp sIBASETCA NOATOTO- (] )
BHTEJBHEIM K CeIbMOMY mepe- (

XORHOMY kaaubpy. Pasvepn u
(bopma NATOr0 H WeECTOro, me- i .
CTOFO W CEeALMOrO KaAuGpOB N ¥ /
MEXIY CcO060 TaKk Xopowo ‘ ‘N
YBA33HH, YTO NPH HAJOXKEHHH
WabJOHOB, KaK MOKA3aHO Ha
¢ur. 38, nosyuaercsa nouTH pas-
HOMEpDHOe 06KaTHE MO BCEeMY ’ i B 14
CeUeHHIo. My H 1300
~ Jlpyro# cnoco6 Takxke ymo-
BJIETBOPHTEJBHOrO OCYIeCTBJe-
HHA Tlepexofa OT AWHUUYHBIX Ka-

KO3 uenmp obmamud

Mbl ‘BUEUM Ha oGxume 600 °3a-
Bojxa uMmenu Kuposa (¢pur. 13),
B KOTOPOM 3/JeMeHThbl Pd3MepoB
7 xaau6pa yBa3aHu ¢ 8 xaam6-
poM Ttakum ob6pasoM, 4TO OT-
HOCHTeJbHOEe 06XaTue B Tpane- )
HOMJANBHOM KaJubpe NpPHGAU3UTENbHO PaBHOMEDHOe,

TpebGywoT HEKOTOPOH KOPPEKTHPOBKM HEMJAOXHE CHCTEMBI nepe-
XOIHBIX Ka/HOPOB, NPUHATHIX Ha Q6XUMax 3aBOAA uMenu [TeTposckoro.
Ha ¢ur. 39 noxasama nuarpamma o6xaTus npH npokarke B 6 Tpa-
nenoujanbHOM Kanu6pe o6xkuma 500 crawa 420, Kak BuIEO us
AHNarpaMmel, 371eCh UMeeTCs HeCOBCEM PaBHOMepHoe o6xaTtue (rpadux
HECHMMETDHYHEIA OTHOCHTENBHO BEPTHKAJILHOH OCH Uepes cepeauuy
kanubpa), no kpasMm oGxaTusa GOJblIE, YTO CO3NAeT BHIHYKIECHHOE
YIUHPEeHHe. '

CoBceM HeyNOBJIETBOPHTEJBHO OCY{LIECTBJACH Nepexof OT Smuu-’
HHX KaAHGPOB K BhITsKHBIM' HA 0GxuMe 500 3aBoga umenu dpynze
H OTYacTH HA OGKHMAX CTa.nuchorp 3aBosa 3xech NPAMOYTONbHHK
6e3 10CTATOUHOM NOATOTOBKH 33JA€TCA B NPABHJLH LIl OBAJN. BoiTSKA

ur. 38. Ouarpamma o6kaThii (yAnHHe-
HAR) B nepexonnblx Kaiubpax o6xuMa 550
sasofa umeHd Jlzepxunckoro

- B_OBase pomkHa 6uTh AAA 0GkuMa 500 3aBogma umenn ®pyuse

37,8%, HO (baxTHUECKHM BCAEACTBHE BLHIHY XXJEHHOrO YUIUPEHHA 110
KPaaM, BHITAXKA MeHblle. PacupeseneHue o6xatusa B 3TOM kaaun6pe
Pe3KO HepaBHOMEPROE, KaK MOKA3BIBACT AUATPaMMa OGKATHA (dur. 40).
O6xarue B uentpansHo#t yactk 10%, a no Kpasm 85%. Beaepcreue
TOro, 4To Macca cpeaHeil MaJo O0XHMaeMOH 4acTH MeTansa GOJbLIE

»a7



MocrenoBaresbHOCTH Kauub .

poB Ha OGMHUMHBIX KAETSX

Tabauya 7

3aBoRn

JuameTp OGHHAMHBIX
CTaHOB

dopMa

1-5 nponyckn

6 nponyck

Wmenn Ppyuse

» »
#imenu Bopolrunosa

» »
Umenn Kuposa

Vimenn Crannna

t ] »
OprKORUKH A3 HCKHIT
» »

» »

WUmenn IletpoBckoro

” »
» »
» »

Amenn JIsepmunckoro

- 600 cranm 330, 280
500 cranm 350, 250

500 cran 330 .

500 cran 305. .

585
500 cranm 300, 250
600 cransr 300, 230
900 cran 500. ...

520 ctan 400 . . .
550 cran 280. . .

550 cran 360. . .|

300 cram 420, . .

425 cran 250, , .
550 craum 33b, 280

640 cran 500 cra-
pasg kaauGpomka
A

640 cran 500 HoBas

KajaubpuBKa . -

. {SlHHaHble Kamu6pBI

OBan 138)(74

Amnau
» » ﬂuﬂl‘lHHﬁ
» » ”»
N
» Tpaneuonnans-
HBET 58X 140
. v Tpanenonnannp-
HHA 60145
» » g w u uq
» ” , »
. . Tpaneuonaany-
uhi 62 x 121
» " Tpaneuounann-
duit 57114
» » | Tpanensuaanp-
| nmit 48115
» » IMoarorosn-
TeALHbIH g Y-
’ Hbiff
» » ﬂ I " y
L
" Ammanni
y

% pagMepH KaauGpes

Bocbmurpan-
BRii:pebposblit
68108

H &I € K a

v

!

Kpaapar 96X96

umi 27,977
Osan 63X120

au 6 p b

Kepagpar 63)(61_3

Ksaapat 96X96

7 nponyck 8 nponyck 9 nponyck ) 10 nponyck 11 nporiyck
Kranpar Pom6 104X70 | Ksaxpar 54X54 _— —
(anaronanu)
72,5 X 102 -
o Ble Kaauno6pwu
Sunynnii Osan 138X54,4 | KBagpar 62<62 . — _
» Osan 13454 Ksanpar 6060 — —
b Crpeanan;:e KanuGpbl — -
» Tpanenonnals- KpagnaTt )
Hoiit 70127 | 6565 7070 — -
» OBan 67)}129,5 | KBaapar 6666 | Osan 45X98,5 |{Ksaapar 46,46
Ksanpar Tpanemonaanp- | KBaapar 3838 — -
6060 82X85 unift 83%32 —_ —
Ksazpar 65X65| Pom6 5691 | Ksaxpar 34X54 )
W He Xa a1 u 6 p b — -
65 Kgg 1?7” 88 ’ _
X X — = L= —
Ksanpar Tpaneuonnans- | Keaapar 39X39
5858 7477 Hbiit 3282 — -
Ksaapar 7074 Tpanenonnaab-| Ksaapar 3535
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macchl KpaliHHX uacred, mocaenuue, noayHas 6oJbiIee 06:kaTHE, HE
JMeIOT BO3MOXKHOCTH BHTAHYTBCA COOTBETCTBYIOUIMM O6Pa3oM U BH-
TeCHTIOTCH B CTOPOHH, 06YyC/A0BIHBad GOJBIIOE BHHYXACHHOE yug -
penue. ) :

Kpome TOro, KpYNHLIM HEXOCTATKOM PAGOTH B 9TOM Cay4ae ABJAsET-
csi NAIOXOA 3axBaT MeTanna Baakamu. Hecmorps BHa 10, 4TO cpenHss
peJMYMHA Yraa 3aXBaTa He3WAuuTeAbHAd, 3aXBaT BCE XKe NPOUCXOTHT
[1/0X0 H3-33 TOTO, UTO, KaK B STOM JerkO yGefHTbCH H3 MOCTPUEHHS
fIPOEKUMUH TOBEPXHOCTH CONPHKOCHOBEHHA MeTaana C BaJKAMH,
nOoA0GHOro mpeAcTaBaeHHQMY Ha ¢ur. 107—B Havaje 3aXBaTa NJ0-
1agb CONPHKOCHOBEHUS MeTaj/Ja ¢ BaJAKAMH OUYeHb He3HayUTeJbHA
¥ BCASHCTBHE 3TOr0 CHJHI, BTATHBAIOUME MeTaAa B BAaJAKH, HELOCTa-
TouHH AJaa GecnepeboiiHoro 3axsata.

[IpaxTHKA MOKA3LIBAET, YTO NPH NPOKATKE B STOM KaauGpe Bcerxa
noayyaercs 6onbllOe yIIMpEeHHE M 4acTO O0pasoBaHHWe 3ayCeHUEB.

JIuKBUIMPOBATH yKa3aHHEIA HEXOCTATOK MOMKHO MyTeM H3MEHCHHN
KOHCTPYKLUMM NPAMOYTOJILHOTO H OBAaJbHOrO xanu6poB. Hanpumep,
CTPOUTDH OBaJX He MO ONHOMY paauycy,a C BRIIPSIMAeHHOH CTOPOHOM
MM B NPSMOYTOAbHHKE BMECTO 3aKPYTJIEHHA yra0B BBECTH IPAMO-
AMHeHHHE CKOCH, 3 -OBAJ 3aMEHHTb TPaneUOHJANbHHIM KaJHGPOM.
Ho Bce HaMeHeHus B pa3Mepax KanauGpOs BCETAA CleRyeT NMPOBEPATDH
¥ KOPPEeKTHPOBATh NOCTPOEHHEM AUarpaMmbl 0G:xatui.

HecKko/bKp 3aMedanuii O COOTHOUIEHHH BHTSKHLIX Kanru6pos: ,Tpa-
euouaa bHH-KBagpat®, ,0Ba1-KBAAPAT HIH ,pomM6-kBaxpar®. [Tox-
pobHee BHITsKHbIE KaiMGPH PacCMAaTDUBAIOTCHA B IMaBe VL

B TpaneuouXanbHHIX KaAuGpax OTHOUIEHHE IIMPUHHI K BHCOTE
yame BCEro HaXOLMTCHA B Tpegedax or 2 po 2,7, COOTBETCTByloUlEe
oTHOmeHHe oBajia 1,9—2,5, a pomba 1,35—1,60, uT0 COOTBeTCTBYET
seanuyHe Tymoro yraa 107—116°

[IpuMeneHue OBaIOB B YMCTOM BHMIE DEKOMEHJOBATh HE CIENyeT,
BHIYKJHE GOKOBHE IDaHy 0Ba/NA JNOJIKHE GHIThb BHIDAMJACHEL, YeM
JocTuraetcs Gosee DaBHOMEpPHOe pacrnpenenesue o6karus 3ajaH-
€Oro B HEero NPAMOYTOJbHUKA HJH KBaapaTa. [Mpu Taxo#t KOHCTPYK-
MM PAsHMLA MEXIY TPANeLOWAAAbHHM U OBAAbHHIM KaauGpaMu OY-
IeT He6oablad.

BeaudHHA BHITSOKKM B STHX Kanau6pax HaxXOIuTcs B mnpejeaax
1,4—1,7. 3anacsl Ha Yyuupedue B TPANEHOHNANbHLIX, OBaJbHHIX H
POMOHUECKUX KanTuGPax OCTaBJAIOTCA 6oabuine. B cayyae ecam 06-
aTHe NPHGAH3HTENLHO PaBHOMEPHOE, TO BIIOJHE JOCTaTouYeH samac
"a ymupenue 40—50% or o6xaTui. [Tpu HepaBHOMEpPHHIX O6KATHAX,
nanpuMep, no Kpasm 6oJbuie, B CepelUHE MeHbie, Kaxe 3anac 100%,
xaK MH BHxean Ha npuMepe o6xuma 500 sasoma umenn Opyuse,

MO)KeT OGHITh HexOCTaTO4YeH. .
. Iuarpammer o6xaTuii, TOCTPOCHHHE HANOKEHHEM mwabJoHOB Ka-

AHGPOB MAH TEMIETOB, ABAAIOTCA MPEKPACHLIM CPelCTBOM Ajs aHa-
JAM33a ¥ NMPOBEPKH KaAMGPOBOK. DTOT CrMoco6 mposepkH KaanGpOBOK
CAeLyEeT BCeMepHO peKOMeHIOBATb KaK IJs yJAydlieHHs PaGoTaomux
KaAHOPOBOK, TAK ¥ JJA NOCTPOEHHT GOjsee PauuHOHANLHOH HOBOH

KaanGpPOBKH. ' N
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4. Hexotopepie mpumepsl kanubposku T

PHO-00KUMHBIX
_ KacTed ‘

OcCTaHoBHMCH emie Ha OTAGAbHBIX K
Ted PasnHuHLIX 32BOJOB,
KaJHOPOBKH ¥ OTAHYAIOLIHX

anrubpOBKaxX OGXKUMHEIX KJe-
NPEACTABIAIIIHUX HHTEPEC B OTHOWIEHUH

CA OT PaCCMOTPEHHLIX paHee ¥aAn6poOBOK.
Ha ¢ur. 41 npexncraeaesa crapas KanubpoBka O6KHUMHOB KieTH

900 Bopowu/a0Brpaickoro 3aBoga MMeHu OxTa6pbekoit Pepomonun.
O6xnvHasgs KJeTb NPOKATLIBAT CAHTKH HAu 33arOTOBKH MaKCHMAaJab-
HEM cedenneM 200 <200 mu u Brnyckaer 8 PasauuNBIX pasmepos
J¥BajipaTHEIX 3arotoBok: 126X 126, 115 X 115, 110X 110, 100 X< 100,
90790, 75X 75, 65X 65 1 50 X 50 . o

HucI0 1PONYCKOB I/11 HANMEHBILETO CeYeHus 3arOTOBKH KBaapata
50 mx paBHO 12, wetnoe wHcaO pONYCKOB 06bscHsReTCH pacnono-
KEeHUEM 0GOpYNOBaHHs — HarpeBaTeNbHAs Meyn H npecc AJs pesku
KOHUOB pacno/oxeHH HAa OXHOH# CTOPOHE CTaBa.

9TO B W3BECTHOM CMHICJE YHHBEDCANLHEIA 06xHM (mO ymcay
BRIy CKAaEMbIX  3arOTOBOK) BeChMa Xapak1epHHE MJs MaIluHOCTPOHU~-
TENIbHHIX 33aBOJOB, HAa KOTOPLIX A/ CBOHX HY K1 GLIBaeT He0G6X0-
AMMO - IPOKATHBATL OYERb HEGOAbIIKE MAPTHH pasnuyHbIX mpoduieir
M KYSHEYHLIX 33arOTOBOK HEPeAKO Nno 3—5 m Becow. HocTatouno
' YK33aTb, 4TO 3TOT OGXHM OGCAYKHBaeT cTan 300 u 500, npokarh-
BaloIuMX HanpuMmep kpyrJaoe xexeso ot 10 go 160 MAM THAMETPOM.
31eck NPENBIBAAIOTCA K O6XKUMHON KACTH TaKHe TPe6oBaHus, YTOGL!
Ha OIHOM KOMIJEKTe BaJKOB Ges nepecTpoiku 6bL10 BO3MOXHO BHI-
NyCKaTb BCe HEOGXONMMble PASMepH 3aroTOBOK. !
[pexcrasnennas Kaau6POBKA HMEeT KPYNHHI HeAOCTATOK — npu-
MeHeHHe CBOeOGPasHBIX KOMGMHHPOBAHHBIX POMGHUYECKHX KaJAHGDOB,
rAe Kaau6pel 06pasyioTcs Ha DAa3/IHYHLIX 110 BeJIMYHHE TPEYTOAbHLIX
PYubeB. ITO BO MHOMMX CJy4asx Heu3BexHo npUBOAHIO K 0OGpaso-
BAHHIO 3aKATOB HA NPOKATHIBaeMOM NPOAYKUMHU.

ITo npexnoxennic 3aBoxa umenn OxTta6peckoit Pesomonus Hamu

6nl1a Crenana KaJIuGPOBKA A/ 3TOH O6XKHMHON KneTH, OpeAcTan-
' ieHHast Ha ¢ur. 42. Uncao BEIMyCKAeMbIX PAa3MepOB 3aroTOBOK OCTAB-
JeHO 6e3 M3MeHeHus,

HHCJI0 IPONY-CKORB AJI5i HAHMEHBIETG KBAZPATA
50X50 mu Taxxke ocranoch Ges u

SMEHEHHS, 2 1/i5 HEKOTOPHIX TIPO-
MEXYTOUHBIX KBANAPATOR, Hanpumep, 65X 65 uncio NPONycKOB CO-
kpameno Ha 2. INocTpoenue KaauGPOBKH LEAHKOM B CHCTEME ALHY-
HHX kajanbpoB o6bacHsercs HENOCTATKOM HJHHBI GOYKH BAaJAKOB.
Anina Goukn pasma Beero 1600

( MM, Pa3ABUraHHe CTAHHH oA yaau-
HeHNs Baskon CYHTACTCA HEBO3MOXHbiM, ' v

€pBhie 4 npAMOyTOAbHBIX kanu6pa CKOHCTPYHPOBAHbI N0 MPUHLK-
Yy OTrpannyenyoro yUIHpenus, BO BTOPOM NPONyCKe KAAHGP CHenan ¢
BEIIYKIOCTBIO, 4T061 Ha3bexats 06pa30BaHKs 3ayCEHLEB B TpeTheM .
npontycke. Hagapka NPOH3BOAHTCSA TOABKO N5 NEPBHIX 3 nponyCKos,
B tabauue 8 MPUBOXATCH PacyeTHHIE JaHHLIE KaJHGDPOBKH. ITpu-
MEHEHHE CMEWaHHoH cHeTeMb KaHTOBKH C nepexHed U 3amgell cro-
POHHI HE: TI03BOy

HJI0 NOCTPOHTH KaanGPOBKY C MHHHMAJAbHBLIMU Bepx-
HUMH AaBJCHUAMU. Dpg Kaau6poska HCNpITAHA H OKA3aJach He BNONHe,
62 ‘
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®ur, 42, Kaan6posrka sankos obkuMmuoit kiern 500 BopomuIOBrpancKoOro 3aBoja MMEHK »Okra68psbekoli Pesononuu®

. Tabauya 8
Pacuer xanuGpoBxn 0GKAMHOR KileTn 500 BopomwnnoBrpaacxoro 3aBona

Pasmepul xaau6pos . o ®
& Lo
= ] S 8 M &
: E 3 §§ g :g E'Q 2; -,rg ; ] n Pnueqaane
2 &= &z g% | 23 £3 & & 3
2 | &2 | Ha|ea | e | = | o2 5, . .
— 200 | 200 40000
1 187 | 210 (31150 43 10 1,28 |28°47'
2 114 | 210 [23550{ 43 ] 1,32 26°50° )
3 160 | 128 |19400] 50 14 1,21 {31°10"
4 126 | 128 |15400 (~ 34 0 1,26 | 24°15") Ksanpar 126 X 126
S5 107 | 132 {13450 19 4 115 | 17°50"
6 110 | 113 |11960] 22 6 1,13 i 19°— | Ksaapar 110 X 110
77 8 | 120 | 9850| 25 7 1,22 [-19°50" .
8 90 93 | 8020, 30 |. 8 1,23 21°40'| Ksagpat 50 X 90
9 58 | 100,5 5810( 32 7.5 1,38 2.°40' '
10 64 71 | 448)| 37 125§ 1,30 23°15°
11 40 75,5 3020| 31 11,6 1,48  21°—
12 50 Sl | 2455) 255| 10 1,22 '19°05") Ksanpar 50 X 50
6" | 115 N7 [12850] 17 8 1,05 '16°50'] Ksappar 115X 11
70 9 | 117 {10600 15 4 [-1,13 |15°30° -
8 | 100 | 103 [.9850| 17 -| 8 |. 1,08 {1640’ Kmaapar 100 X 100
14 68 93 | 6660) 20 3 1,20 1 17°25
107 75 77 | 5600 23 7 1,17 118°40') Kganpar 75X 75
107 65 66 | 4250| 35,5 8 1,36 | 22°35') Ksanpar 65X 63

T. €. He N1 BCeX pA3MEPOB 3aTOTOBOK, MPHIOXHOI. [TepBbie wecrs
K¥BanpatoB— 126, 115, 110, 100, 90 u 75 NOMYy4a/lHCh XODPOIIUMH;
3aTPyAHEHHs ObILIH, NMPH NMPOKATKE MEHRIIHX KBagpaToB-— 65 u 50,
B KOTODHIX MPOHCXOXMJIO CBANHBAHME WITYKH.

[Tpuuuno#i cBaMBanus, o4eBHAHO, HANO CYATATE CAHUIKOM Maayio
TaAyGuHy BPE30B MOCJeXHUX KBAAPAaTOB B CPEAHHH BaJOK, 4TO GO
CHenaHo BO M3Gexanue CBOPAYMBaHHs. Bo BTOPLIX npuMenenue siuyuy-
HHIX KaJiuGPOB AJS MANEIX PA3MEPOB MPOKATHIBAEMBIX WTyK TpebGyer
TOYHO# YCTAHOBKM NPOBOAHNKOB (NaB). ManeHmui cxsar nposoj-
HUKOB MJ/IH BAa/JIKOB B CTODOHY NPHUBOAMT K CBAAMBAHHIO IITYKA.

Ha ¢ur. 43 npencrasnena kaiu6poBka o6wumuofi xiety 600
Kpamaropckoro 3aBoma umenu Kyiibeena, 3necs ‘BHOYCKaeTcs
TOMBKO OAMH pasmep 3aroToBkH — 5353 mu w3 cantha Makcy-
ManbHBIM cedenHeM 180180 xx B 7 NPONYCKOB, cpeauss BuITAXKA
1,42, rau6oabman 3 Bcex OGKHMHBIX KAeTef] I0XKHBIX 3aBOJOB. [Tep-
Basg mapa AUIMYHLIX Ka1uGpoB sBASETCA KOMGHHHPOBAHHOMH, npoYue
KaJHGPEl BuIDE3aHbl CAMOCTOATENBHO M PacnonoKeHb B.IIAXMATHOM
NopaAfKe. ITO NMO3BOJH/IO MOAYYHTH B Ka/in6pax MHHHMAJAbHbLIE BEJH-
9HUHbl BEDXHHX NaBJeHYH: B MepBOM Kaau6pe — 0, 60 BTOPOM HHUXK-
HEE JasieHue 3 uM, B TpeTbeM BEDXHee pasieune 4 uu, B 4yeTBEp-
TOM — BepxHee fnasaeHue —5 MM. YKA3aHHAT 06uHMHAT KACTE pa6o-
TaeT N0 npokaTke pAAOBO# MaPOYHOH Markoi yraepongucroid craqad.

Ha ¢ur. 44 npusogurcs Kanubposka o6xumuol kaetu D =
500 s pas crama 450 MapuynoJbckoro 3aBona umenu Habyua.

51415 , o 65
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' OBKH SBASETCS GOJbIIOE KOJHYECTBO”
0co6eHH/5C:;:° xi:i%a;:xtxﬁgaromnox, Man0 OTAMYAKWUXCA APYT
BLILY CKOE O omepy: 1043 104, 9494, 85X 85, 77 X 77, 70X 70,
o3 ﬂpgfsr an o7 XSY M. DTO cBOeoGpa3HOoe COBMeLIEHHE 06:KuMHOM
Gor?éﬂ,roTOBHTEJIBHOﬁ KjeTei B OJHOK TpOHKE. So0m
) 1i3-33 SKOHOMHH MECTa HA Ba/AKaX Jif BHIMYCKHBIX KaIAOp
23rOTOBKH MaKCHMaJbHbIM ceyenuem 180 < 180 #m B nepBo‘;‘fél nz};:
AMUHLIX KOMOMHMPOBAHHEIX KaauGpoB nponycxagon:ﬂ no x qagrcn
¢ KAHTOBKON TMOCJE BTOPOTO NPOMYCKa H TAKMM 0OPa3oM NOTY

. kBaapat 149X 149, xOTOpBLIA 3aTeM 3373eTCA B tpetuit kKaau6p 129 X

158 u T. KA.
X Takas MPOKATKA SABAFETCH ENMHCTBEHHHIM NPUMEPOM Ha [OXHLIX

3aBOoaX, OHA . 49peBaTa ONAaCHOCTBbI0O CKamyBaHuA ﬂpOKaTHBaEMOﬁ\
14

WTYKH TPH BTOPOM M TPeTbeM NDOMYCKE, KOrAa mTyka ng{oﬂ:;(;zgf
p kaqubpax no ImHUprHE COBePIUEHHO cBOGOJHO H HE moauep uBacT-
¢s auueixamu. [TosToMy MBI HE pewanuch UPUMEHHTH 3TO cao-
co6 mpokaTku Ha QOxume 530 BopOuIHA0BIPALCKOTO saBo§aJ; xora
FIPH STOM HCMNOJIb30BaHHE GOUKH BanKa 66110 6B 3HAYUTEABHO Y .

- BriBOIBI

PesioMupys BCe BHIIEH3JI0XEHHOE, OTMETHM cnenygom;e;{:blx ne-

1. CymecTBy1oT ABa NpHHUMNA KanuGPOBKH TPHO-00KHU X ke
el — KaauGpOBKA C MaJO OrpaHHYCHHBIM H kaauGpoBKa C Orp

M. A

‘:fl g.yﬁlfape:;:x(amn CAHTKOB KuNsile#l cTalu ¥ KaveCTBEHHBIX nel:‘::
POBaHHHIX CTaneil CAefyer Kaau6poBaTh OGXHUMHHE KJAETH MO Np

AHHYCHHOrO YVIIHPEHHS. .
uung K{gxcnmanbno n)ényclz)xaemue yribl 3aXBata B NPAMOYTOABHBIX
wxaaubpax Ges Hacedxkd HAM HABAPKM, NPH YCIOBUM orpagg;zg:i
y?uupeﬂna B 25°, Ipy HABApKAX M HACEUKAX B 31°—(una HOB%X IKax),
110 Mepe H3HOCa npH nepeToqer?aango yrasl 3axBaTa GYAYT Y

% COOTBETCTBEHHO XO H R
J“‘q:B?-IT: CMH((:)I‘(I)/!X O6KHMAX BEITSKKH H 00XaTusd [0 NPONyCKaM pac-
npeneneHbl HepaBHOMepHo. JlanHbie 06 yraax saxBara uBemgi*éI;xxga;:
BLITSDKKH, TPUMeHAeMblX Ha HamMX 3aBOJAAX, NO3BOJSIOT CI L >
BLIBOAH O BO3MOXHOCTH JAaJbHEAIEro ypelHYeHHs 06xaTHi U B
TAXEK W COKPAUIeHHs YucJaa MPONYCKOB HA HAIIUX 06)!_(HMaé( Bnept
ByI0O ouepenb: Ha o6xume 500:-crana 500 saBoxa lmeﬂg opmggxe
AoBa, oO6xume 640 szapona umenu J{3epXHHCKOrO, OOMUME
crana 500 3aBoga umenu [TeTpoBCKOro H O0XHMAX C'n;annﬂcx6oro 3a-
sond. [IpuyeM, Ha HEKOTOPHIX H3 HHX MPUMEHEHHE MaJBIX OLXKATHU
HOK2 CBA33HO € HanuuumeM caabuX nBHUTATENEH.

5. Ha 6GoablunHCTBE- 0GXKHMOB PAcCTOSHMA MeXAY OCAMH BepXx-
HMX M CPeJHHX BAJAKOB M CpPeHHHMX M HIDKHHX BaJKOB BHIGpAHB! He;
NPABUIBHO, YTO NPHBOAMT K GOJBUIMM BEIHYHHAM BEPXHHUX nam;:_
it ¥ TPOMAJHBIM CEeKYHAHBIM DacTMXKEHUAM IIPH NPOKATKe B Sl :
HHX KaAU6DAX, JOXONAWMX 10 300—350 M B CeKyHNY. s ymem;Z
nIeHMst BeJHUMHL BEDXHHX JaBienuil M- CEKYHJIHBIX DAaCTAXKEHUH,

68

BPEIHO OTPAXKAWOUMXCA HA PAGOTE CTaHOB, HEOGXOAUMO BHIGHPATH
pacCTOAHMA MEXNY OCAMH CPeNHHX U HHKHHUX BaJKOB 6ojiee COOT-
BETCTBYIOINUX PACCTOAHHA .MEXY OCAMH CPeAHHX U BEPXHHX BaJKOB
NPUMEPHO HA BEJMYHHY, HECKONbKO MEHBUIYI0 BeAHUHHBI CPexHEero
06xaTHA B Kaaubpax. B pe3y.braTe noayuaioTca BePXHEA NaBJeHUs
nopsaxa 5—10 sk w cexynanbe pactsxenus 40—60 ux B CeKyHJY.
B sTom cayuae wnungens u Mydro 6yAyT paGoTaTh ¢ HEGOADbIIMM
NEPEKOCOM M LA yAYYLIEHHS YCJAOBHH paGoOThl HeOGXOXHMO npo-

- BeIeHHE KOHCTPYKTHBHBLIX MepONPHATHH — IpHMEHEHUE BLINYKJARIX

FQIOBOK B WNHHIENAX, YAMUHEHHE HIMHHAEACH U HP. .

6." BeAMYUHH BHIIYCKOB, MPUMEHSEMbBIE B AMMYHBIX kaaubpax, B
GONbIMHCTBE CAYHaeBy MaJbl, BCACACTBHE 3TOTO CO3MAIOTCH NJOXHe
yCaIOBHSA 3aXBaT2 M HeOPMauMM MeTaaiad. IIpuMeneHHe GOJBUIMX
BuINyCKOB B npegeaax 10—15% npu kanu6poBke ¢ oOrpaHnueHHbIM
YWHPEHUEM YAYYIIAEeT YCJIOBHS 3&XBaTa ¥ NO3BOASET YBEJAHUHBATH
06xaTHs, NOBOAS Yroa 3axpata 40 28° 6es NpHMeHEHHS Haceyex
nI4 HaBapok. BrGOp BeaHUMHB BHIMYKJOCTH, PAXHYCOB 3aKPYTie HUf
B riy6une pyYneB M NPUTYNJAEHHS HA 6YPTaX NPOH3BONITCA TaKNKe
HE COBceM leaecoo6pasHo. Hanpumep, HXenaioT BHNYKJOCTH npH
NpoKaTKe C CBOGONHLIM YUIMPEHHEM, PaAMYCHl 3aKPYIVIEHHH M BEJIH-

YHHBI CKOCOB ((acox) mpu mpoBepxe HOCPEACTBOM NMOCTPOEHHS AU-
arpaMM OGaTHH TPe6YIOT H3MEHEHHUH. - _ :

7. INpumenenue rpy6hix M pe3kHX HacedeK HA BAJKaX 4acTo He-
060CHOBaHHO. HaMeHeHHeM KOHCTPYKUMH Kaau6pOB. (yBelHIeHHE BL-
NYyCKOB, OrpaHHY€HHE YIIHDEHHSA, T. €. YJAYYIIeHHEM KaJHGpPOBKH
6e3yc/I0BHO MOXKHO 3HAUHTEJBHO OCAA0UTb NPHMEHAEMLlE HACCYKH.
BMecTo Haceuex Jydlie NpUMEHsTh HABADKM B BHAE BEICTYNOB Na- -
pasesHbBIX OCH BAJKOB M CXOLSIMX NOCTENEHHO HA HET N0 KOH-
namM. HeoGxpnuMo OTKasaThCsi OT HAaCeUEK M HABAPOK B OBaJbHBIX
TPANEeUOHAANLHEX U POMOUUECKHX Kaaubpax. .

8. Ha MHOruX 3aBOAax NpuUMeHSEMBbE NMEPeXOJHLIE M BHITKHLE
xanuGpu Tpe6yloT uaMeHenusd. Hamayuwum xaiu6poM nocae AMHY-
HEIX SIBJAAETCH TPAaNeUOHAabHbIR KaAHGp HAH OBAaA C BHIIPIMACH-
HOH cTOpoHO# (yceuenwnwii oBaa). OT NPHUMeHeHHs NPaBHALHOrO
OBaJnd, NOCTPOCHHOrO OZHWMM pagHyCcOM, HAAO OTKA3aThCH.

[papuabHuit BRIGOD N0CTPOEHHd TNePeXOIHBIX U BHITAKHHX Ka-
Au6pOB NpeKpacHo nposepseTcs AAArpaMMaMu 06:xatih. ~
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9ro B cjyyae C 3amac Ha YWWPeHHe HENOCTATOUEH H B n3bexaHue
06pa30BaHus 3ayCeHUEB BHITAXKKA NOJIKHA 6biTh MHHHUMAJbHAR, T. €.
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- Cuemena . 08an-kbadeam” Cuemena . Kiadparm-kbadpam®

‘ TJMABA IV
PAIIMOHAJU3AUUS KAJUBPOBOK [IIOATOTOBUTEJLHBIX

WA YEPHOBBIX KJETEA COPTOBBIX NPOKATHBIX CTAHOB "]
\erremerromste e smrmanarres?
B cOOTBETCTBHHM C-¥peOOBAHHAMH, KOTOPHE NPEXBABARIOTCH K 4

PANMOHANABHOH KaauGpoBKe NPOKATHHX CTAHOB, NPH JIPOBEPKE CY-
medTBYOMUX ‘KaAuGPOBOK 4epHOBBIX (MOATOTGBATENBHHIX) KaeTel
H3YUEHHIO MOAAENKAT C/AEAyIolHe BOMPOCH: '

1. Bui6Op CHCTEMBL.'KaAUGPOBKH. ‘

2. OnpeneseHde MUHHMAJBHOrO YHCAA MPOMYCKOB M pacnpeAese-
HME HX MeXIy OTHEAbHHIMH JMHUAMH M KJAETAMH CTaHa.

‘
®ur."45. Hanoxenue ABYX NMOCACXOBATENbHLIX Kalk 6poB AA CHCTEMB
Kanubposku ,0Ban-KBaApaT (A u B) n ,xsaxpat-kranpar* (<)

3. Pacnpepesiende BHTSAXKEK IO NMPONYCKAaM H obecredeyne 3a- cUCTeMa ,KBAAPaT-KBAAPaT‘ HE MO3BOJAET pa6oTarp C 3HEPrUYHOH
XBaTa METanJa BaJKaMH. . ‘ o nedopmanueit, M3 cayuaes A u B BumgHo, 4TO B cHcTeMe ,OBaJ-
4. [MpaBuAbHHE# pacyer YIIHPEHHd. : KBafpaT“, B MPOTUBONOJIOKHOCTD CHCTEME L KBajxpar-kBagpar”, Mmecra
. . S -~ ga ywupeHHe OCTAeTCs BCErfa MOCTATOHHO . '
1. BpiGop cucremni Ra.'nuﬁpogxﬂ : * # BHTHXKH MOryT AOCTHraTh BecbMa 3Hauu-
- C , U TeaAbHLIX PAa3MEPOB. o

MepBaM TpeGOBaHMEM K COBDEMEHHOH KanuGpoBKe SEPHOBHIX [lpu smeprudHoft Zeopmaunyu Aas obe- = ™~
(MOATOTOBUTEABHLX) AHRUA ABASETCH 3HEprHYHas Aedopmauns Ais credenus HajJARKaMEro KayeCTBd MPOAYK- Hiit.
M3KCHMaJbHOrO COKPAIleHHS BPEMEHH NPOKATKH, T. €.— IOBHIIEHHE MM OrpOMHOE 3HAYeHHE MMeeT NMpPaBuJbHAT ' 1
TPOH3BOAHTENLHOCTH CTaHA. ' ‘ ' . kondurypauus KaauGpoB.

Oanako mcxons U3 3TOro 6uI0 Gl OmHGOYHO CHENATDH ,3aKI0- Pacemotpum  yCJIOBHA nedbopmanuy, Ha- '~ ’/}‘
YeHHe, HTO PALMOHANLHON ABAAETCA TAKAS CHCTEMA, KOTOPAsS HO- pHMep; KBAAPATHOR 3arOTOBKH B OBANLHOM ; \
TyCKaeT CaMyio sHepruduyio jAedopMaumio, TaK Kak HeO6XONHMO xanubpe. Ha cur. 46 npencrasiena Aua- :
yHuects eme Paf (GaKTOPOB, K KOTOPHM OTHOCHTCH: Ka4yecTBO npo- rpaMma 06xarTnd (yanuuenns) Ias ' 9TOrO
KATHBAEMOMH CTanH, COCTOAHUE U MOIHOCTD ABUraTe/]d, BO3MOKHOCTD cayuast. JiuarpamMma MoKaswiBaeT KPAHHE He- |
#CNOJB30BAHNS KANHGPOBKM IAf BCEro COPTaMeHTA CTAHA, TeMIepa- paBHOMepHOE paclpefenenue OGKatui B pas-, N
TYPHHH DEXHM H T. .., ‘ JHUHBIX uacTax CedeHud, Kpafinue '4acTH,

Taxum 06pa3sOM pauuoHaAbHON MOMHO CUMTATh KANMODOBKY, HXO- noayuyas 6o./biioe o6xarye, He MOTYT BbITH-

NYCKAIOILYI0 BO3MOXHO GoJee sHEPruuHyio AedopMalHio MeTanna B HYTbCS COOTBETCTBEHHO 3TOMY 06xaTHIO 4 38-
MAHHLIX YCAOBUAX (CKOPOCTDb, TEMIeparypa, KauecTBO METanna ¥ Ap.). HepKHBAIOTCA MACCOii Cpefanx #acted, Bue-

HeBO3MOXHO 7KiesaTh OGIHMX BHBOJAOB O DPAlMOHAJABHOCTH HJIH €TO BHITHKKH 31€Ch GyNeT BHIHYMIEHHOE

HepaUHOHAJLHOCTH TOH HJAM HHON CHCTEMBH Kannﬁpoaxu, TaAK KaK yuupenne. npﬂ H3BECIHbLIX YCJAOBHAX MO-
. €HCTeMa HenpueMJaemas, HepeHTabenbHas I OLHMX YCJOBHH, MO- ' XeT Oka3aThCd, YTO B STOM C/Aydae Mecra
KeT OKasaThCqd NPUEMJIEMORl mas APYrHux. . : Ha ywupesue B opaje Oyjper Malo MeTaMt , l§

OnHaKO KaX O CHCTEME KAAHGPOBKHY BHE 3aBHCHMOCTH OT MECTHBIX , 00pasyer 3ayceHUHL. ! ]
YCAOBHE OTAEANbHBIX CTaHOB npncymn‘ CBOM JOCTOMHCTBA H Heno- . Kpome ToOro HepaBHOMEpHOE o6xarHe u
CTATKH. . ymMpeHde MeTaana no CeyeHUio MPUBOIHUT K ‘

BospMeM, Hanpumep, JBe CHCTEMH KaauGPOBKY ,KBajppar-oBan‘, GoNpWHM BHYTPCHHUM HAMPIKCHUAM METAN:  gpp 46, Nnarpamma 06-
u  kBaxpar-kBazpat“. Ha dwur. 45 npenctaBieHO HaJO0XKeHHEe ABYX A3 npu gepopmauuH. waTHil (YRAMHEHNT) KBaA-
nocJe0BaTeAbHHX KaauGpOB B atux cuctemax. M3 ¢wuryps BuIHO, Orcigna’ caeyet, UTO HyXKHO CTPEMHTHCH pata B oBaue
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x TOMY, YTOOH OGXAaTHA M BBITAKKH CDEAHHX H KpafiEnx 4acrelh
6naM pABHOMEpHBHIMM. BipaccmarpuBaeMoM Cjayuae 370 MOxeT GbiTb
AOCTHTHYTO TMYyTeM NPHIaBHA 0BaJYy (OpMBI yCeYeHROro OBaJsa, NpH-
yeM B CJVHae, eCH BJHHA YCEYEHHOH YacTH PABHA CTOPOHE KBalpaTa,
6yneT LOCTHTHYTO NOJHOE DABEHCTBO o6xaTls no CeyeHwuio,
Jlnarpamma pacnpepeneHus OoOXaTHH NO CEYEHHUIO XAeT BO3MOX-
HOCTh TPABHJBLHOTO ONPENEJEHHs 3aNaCa HA YIUHPDEHHe H TakuM
o6pasoM U30exaTb 06pa3s0BaBHs 3ayCEHUEB.

v

2. OnpenejieHne MHHUMAJILHOIO YKCJAa NMPONYCKOB

.

Onpenenendse 4Yucaa TPONYCKOB NPOIIE BCEro NPOHU3BOJAHMTD,
MCXOAA H3 HM3BECTHOH (HOpMyJaHl :

AN . n\
_1 5
» =V %
OTKYy A
F

Tae p— Ccpeanudl x02(QWLHEHT BHTAXKH, @ /-— YHCAO NPONYCKOB,
Fy v Fp,—yHayanbHOR W KOHEYHOE CeYeHHS 3arOTOBKH. )

Takum o6pasom pas onpegneseHus n HeOGXONMMO 3HATH BEJAH-
‘YMHY p, TPUYeM MHHZAMAJAbHAs BeAWYMHAa 7 GyAeT OpH MaKCUMaab-
HOM BeJdHuHHE p. '

Beanuuna cpexnero K0sdHUMEHTAa BHITAXKKH 3aBHCHT OT CJAeLYy-
OIHX (HaKkTOPOB: & , “

1) oT MOmHOCTH EBHraTtead, o :

2) OT CHCTeME! KaaAuGPOBKH M NMPOYHOCTH BAJKOB, ‘

3) OT KaYecTBa NPOXATHBAEMON CTaNM H TEMIEPATypPhl NPOKATKH.

Teoperuueckoe onpepesieHHEe MakCHMaAbHOH BeAHYMHB b JJS
ONpeLeNEHHOrO Tpoduas, AONYCKAEMOH MOLIHOCTbIO J(BHTaTes,
NPEACTABAAET 3HAYUTe/bHLIE 3aTPyNHEHHs, TAK KAK AAA Ompeje-
JIEHHA 3TOr0 HEOGXOAMMO 3HATh KO3(HMIUMEHTH N0Je3HOro AeficTBHA
CTaHa W JBMrarte/s, BelUMCIATH ‘paGoTy jpedopmauuu npH mpo-
KaTKe H T. h. '

Onpenenenne MHHHManLHOrO YHCAA HpONYyCKOB 3HAYHTENbHG
Q6ﬂerqaeTCﬂ _TeM, YTO OHO MOXET NPOH3BOAUTHLCH, HCXOAA HE H3
o6wero cpeiHero KOsbHUHEHTAa BHITAXKH, @ TOAbKO W3 CpeiHerc
KO3(}HLMEHTA BHITAXKKH YePHOBLIX KaJHGPOB, MOCKONBKY YHCAO mpo-
MyCKOB B YHUCTOBLIX Kanubpax pJas kaxaoro npoduas NOCTOSHHO
¥ NpH onpelleseHHH OGIIEr0 MyHEMaAbHOTO YHC/A NPONYCKOB MO-
wer OnTb OTOpOweHO. I dyepuopnix ke KaauGpoB Pa3/HYHBIX

cucTeM NPAKTHKGH BHIPAGOTAHB NOCTATOYHO ONpPEJE/NeHHbie BeJH-
YUHB BHITAXKEK. « ‘
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3. O pacnpeleljieHMH BBLITSOKEK NpPU NMpOKaTKe |

Boabmoe sHayeHHe AJA PAUHOHAJBHON KaAHOPOBKH HMeeT mpa-
BHJABHOCTH pacrnpelie/ieHHs BBITAXEK NO NPONYyCKaM B COOTBETCTBHH
C MajeHHEM TEMnepaTypsl NPOXaThiBaeMOH WTYKH. - '

. TloHATHO, YTO BeJAHYHHB BBHITSXEK BoOOLIE MOTYT GHITh TeM
GoJblIe, YeM Bhille TEMNEPaTypa ITYKK, NOCKOJALKY CONPOTHBACHHE
Meraana AepopManuu npu -

® i

3TOM MeHsle. [Tonyxkenne ;
Temneparypo WTYyKH, M0 1200
XOAy TPOKAaTKH, NOJMKHO 7
noBJe4p 32 coO0H yMeHb- 1150 Lo
WeHHE BHITINEK K 3aha- s|, . \'\
ya pacnpefeseHus BHITA- § \
xex (¢ nocTaTouHOH AR R s \
NPaKTHKH TOYHOCTBIO), MO- N
,#eT GHITh CBefleHa K ompe- 10w N
neNeHuI0 TaneHus Temne- § N\
patTyphl CTaJjH. % 950 AN
Llas porudcaenns TeMm- =L ‘ \,n
nepaTypbl KaTaeMod n0o--
ZOCH B KaXAOM MPONyCcKe 450
MOXHO TOJAB30BaTbCA CJL- P 2 T O
nyroomel gopmyJoi: :
=T, — (:_,_0_ T.) X NN nponyckad
Z’,‘F,-t,- * ¢ur, 47. KpuBasg naaeHus TEMNepaTypel npu
X npokarke

. DUFit
rge T;— TemnepaTypa i oro nponycka (a6comornan);
T,— Hava/ibHas TeMmepaTypa MOJOCH; - ,

T, — xOHeyHas TeMpepaTypa noJoCk;

n— oflee 4yuCJaO NPONYCKOB; . ’

F; — NOBepXHOCTH MOJOCH; . - .

t; — BpeMsi B CEKYHJaX, npoluefiiee KO MOMEHTa BHIXOA4 No-
JOCH M3 JHAHHOrO DPOMyCKa.

Ha ¢urype 47 npeacTapiena KpPHBas NAJeHHH TeMnepaTypol 10
NPONyCKaM NpH NPOKATKe, NOCTPOCHHAR A7 OAHOTO KOHKPETHOIO
¢lyyYas 1O NPHBELEHHOMY YpaBHEHHIO. / .

Eca# BMECTO YHCJA IPONYCKOB Ha OCH 86CUHCC OTKAANBIBATD BpeMs,
npollefee AQ MOMEHTAd BhIXOAA MOJOCH H3 NAHHOrO NpONycKa, TO
kpuBasi (Qur. 47 BHpasUT 33BHCHMOCTb NANEHWN TeMNEPaTypH NoO-
JOCH C TeYeHWeM BpeMeHH NpH NPOKATKE; 3TO NajieHHe NPOUCXOAHT
HAPOCTAIOIL UM TEMIOM, TAK KaK NOBEPXHOCTD NMOJOCH YBeAHIUBALTCH,
a, cneloBaTe JbHO, YBeJMYHBAETCA H TENJOOTAaYa.

IMo xpusoit. nOR06HOro BWIA "JOJXKHO NPOUCXOAHTD M YMeHb-
pIeHME BHITAXEK OT NepPBHX NPOMYCKOB K NOCJACJHHM.

~ B 4acCTHBIX cayuasX KDHBasd BBHITANEK MOMXKET MMETb M WHOH BHI,

% QopMyaa BhBEAEHA HAayYHHM COTPYAHMKOM npoxatoli rpynnm H. . Jlamxo,
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OCKOABKY HOMyCKaeMas BeauyuHa AedOpMAuMH 3aBHCHT TaKXe U
ot KOHQHIYpaunu kaauGpOB, PACHONOXKEHHs MX HA BaAKAX M YCJAO-
puil 334a4d B BaJiKe, HO NMOCTENEHHOe CHHXKEHHE BeNHYUH BHITINEK
no XO0Ay TPOKATKH AOMKHO OHTb COOJI0AEHO BO BCAKOH pauuo-
AaJqbHO INOCTPOEHHOH KaJAuOpOBKe YepHOBLIX M YHCTOBHIX JUHHH.

TeMmnepaTypa KOHUA NPOKATKH U BeAUYHHA O0WKaTHA B NOCAENHEM
nponycke , *

[To coBpeMEHHHM TNOUATHAM IMpH TOpAYeik 06PaGoTke METANNOB
OJHOBPEMEHHO MPOTEKAIT JBa Npouecca — naacthyeckas "gedop-

Malus MeTalaa, CONpPOBOXKJAMOUIAACT YNPOYHEHHEM ero, T..€. Ha-

KAenoM M OGPaTHLIA Npouerc — pexPUCTAMIN3aLus.

[Tpouecc naacryyeckoit pedopmauuu CONPoBOKAACTCA paspyuie-
HHEM NepBUYHOH KPHUCTANIMYECKOH CTPYKTYpHI, Pa3MeabyeHHEM 3e-
peH MertajJa.

BTopoi#l npouece — pekpucrasan3anus — CONPOBOXNAETCH POCTOM

neOpMUpOBAHHLIX 3EPeH U CHATHEM HakJena. ,

[pu BeICOKMX TeMmepaTypax CTaiM CKOPOCThb PEKPHCTANIH3AUHU
BeCbMa BeJHKAa M MOSTOMY.IIOCJAEeACTBHA NAACTHYECKOR Aedopmauuu
M CBA3AHHOTO ¢ He#l HAKkJena ObLICTPO CHUMAKOTCH, CTaAb AeNAaercs
MNTKOH, KaK Ol OTOXKeHHOH, kpymHo3epwucroi. C naAeHueM TeM-
neparypsl craan npu gedopmauun (npokarxe, KOBKe M JXP.), CKO-
pOCTb PEeKPHCTANNH3AUMH yMEHblIdeTcd; PexPHCTANIH3AUMA HE ycne-
BAaeT COBEpPWHTHCHA H NPH H3BECTHHX 'YCJAOBUAX — HH3KOR Temmepa-
Type nedopMauHH — MeTana NO/AydyaeTcs MeJKO3ePHHCTHH M HaKJe-
HaHHBIH, ’ ,

Taxitm o6pasom CTPYyKTYpa MeTasna HaXOHUTCH HEMOCPENCTBEHHO
B 33BHCHUMOCTH OT TEeMNEpPATypPH KOHLA NpPOKATKH.

OnTumanbHO# TeMneparypoll KoHma HNPOKATKH LI TpeoGaana-
10WEro 6o/bIIHHCTBA NPOKATHHX U3ZeAui (3a UCKAIOYEHHEM TOHKHX
JIUCTOB, NPOBOJIOKH H AP.) CJAeAyeT CYATATH TEeMIepaTypy HECKOJIbKO
NPEeBLIUAIOIYI0 BEpXHIOI0 KPHTHUECKYIO TOUYKY, T. & JexXaulyl BhI-
me auuuu GOS (ma AuarpaMMme COCTOAHHS KeJNe30-yrAePOAUCTHIX
CNAaBOB) Ha 20—30°, '

Iebopmauns npu kpuTHYecKOM HHTEePBaje TeMueparyp BJeder
32 CO0OM peskoe yxymmeHse MeXaHHYECKHX CBOMCTB CTald, TaK
KaK aMJoTPOTIHYECKHe NpeBpalleHAsl CONPOBOKAATCA NOTeped BA3-
KOCTH (MIACTHYHOCTH) HAM HOBHILEHHEM XPYOKOCTH (XPYNKOCTb mnpe-
Bpamenus). BeaeacTeue storo gedopmatus B KPUTHIECKOM HHTEPBANE
TEMOEPATyp HEXeNaTe/bHA TAaKXKe M C SHepreTudeckoil TOUKH 3peHus,
TaK KaK noBullIaeTca pacxon sueprud. [Ipoxatka nmpU Temmepary-
pax HHXE KPUTHYGCKOH TOUYKW HexeNaTeNbHA H3-38 NOBHILICHHSA
CONPOTHUBJCHUT NePOPMauuu M Pacxofa SHEPrud.

Onraxo Beanuuna 3epHa craAH MOMHMO TEMIEpPATYPH KOHUA
NPOKATKH HAXOJNHUTCA TaKxe B 3aBHCMMOCTH OT BEJMUYMHH gedopma-
LUK, T. €. OT OGXKATHUA B NMOCJefunx NPOMYCKaXx. .

3aBHCHMOCTb BEJAHYHHLI 3epHa OT TEMNepaTypel NPOKATKH H
OGKATHA B MOCAE/HHX NPONyCcKax BHPaXaeTcs OObBEMHHMH Aua-
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rpaMMaMH PeKPUCTaMIH3ALUM CTANH, KOTOPHIME U CIeZyeT PYKOBOX-

CTBOBATbCA NPH BbIGOpE BeauuuHsl nedoOpPMALHH K TeMmmepaTyphl

KOHUA NMPOKATKH. . ‘
Jlas :npamepa, Ha ¢ur. 48 pmpupomurca 0ODBEMHAs jpuarpamma
pekpuctanausaunu s craau cocrasa: C—0,40; Mn—0,65; Si1—0,29;

- P0,044; S—0,017; Ni—0,24; Cr—0,14 1. Kak BUAHO U3 Z4arpamu,
.06xarua oxoao 10% naior npu Temneparypax Buime 800° kpymHo-

/

x

of s
1150

190

360001 ZiZ Ll S

26008 | looo

© - q00
% 120001, - %50
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720 4w 60 80 .
fpoyenm Jeqoprauuy

dur. 48, OfbeMHas AWAFpaMMa PEKPHCTANIH3ALMK AJId CTalH
o + C=0,40, Mn =0,65

]
BEPHUCTYIO CTPYKTYPY. Jist MPHBEASHHOR CTAMM C UeAbIO MONYUCHHSA
MEJKO3EPHHCTON. CTPYKTYPH ONTHMANBHOH TeMnepaTypod KoHUA
npokaTikn (nocaenuux nponyckos) Gymer 800°. Ilpu ~Temmepatype

, kOHua mpoxaTku 850—900° ofmxatus 8—12% maoT KpynHO3epHH-

€TYI0 CTPYKTYpY, TIpH 3TUX TeMIepaTypax onTHMAJbHON BeIMUYHHOM
06XaTHd, Na0uell HANMEHbW YO BeJAMYUHY 3epdHa, CICAyeT CUHTATh
o6xarus 15—20%.

Heo6X0AHMO OTMETHTb, YTO KpOMe NpHBefeHHHX (axkTOPOB HA
BeJAMUMHY 3ePHA B KOHEUHOH MPOKATHOH NMPOAYKUUH BAUAET H HCXOA-
Has BeJAAYMHA 3epH1 B CTA/M, HANPHUMEP, Neperpersii MeTam 6yner
nmeTh GoJee KPYMHble 3epHA, H4eM HOPManbHO HarpeTbli.

! ' 4. Yuupenue MeTalIa NPU NpOKaTKe
Crefywomum ﬁamaeﬁmum BOTPOCOM TPU NMOCTPOEHHH paAUHOHAMD=
#Ooft Ka143POB <M BANKOB ABAACTCA ONPLAEICHHE U PACUT yutdpeHus.

1 mﬂnnvpr“,m 12, 1936, npod. M. M. Maraos, wux. Jl. C.Teas-
l‘nepmau u mk A. U Kykosa ,MICCAISROBAHHE PEKPUCTANAUSAUNH CTANH nps ropa-
qeji o6pabuTKe NaBAEHHEM". . ‘ .
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s BCEX OJEMEHTOB zebopManuK MeTasvia NpH NpPoKaTke — 06xka~
YIIUPEHHH, BHITAXKKE W ONEDEXeHMH ONpele/cHHE BEeNHYHHDL

THH,
ymppen#s 1S KaamOpPOBKH MMeeT camoe GOAbLIOe 3HAUEHHe.

HecooTBeTcTBUE PAaCYETHHIX BEJHMYHMH YWHPEHUST ¢ NOJAYUYeHHLIMH
npH paGoTe BeARYKHHAMA TNPUBOIMT K 6paKy NPOLAYKUHHM — 3aKatam,
HeBLINOJHEHHIO HAY NI€PEBHINONHEHNIO Ipoduaell. Paspewenue npob-
JeMBl IPOKATKH NPOQH/IeH NOBLILCHHOM TOYHOCTH, B GoJbliell Mepe

3aBUCHT OT TOYHOIO ONpeNeJeHHR BEJIHUMHBI YIIMPEHHS.
3amada ONMpPEeJeHHs YUWHPEHUS METAMIOB JJAf PA3NHUYHBIX CJIY:

yaeB NPOKATKH A0 CHX NOp YAOBJETBOPUTENBHO HE peluena. BoOT
noyemy npobJema yIIHPeHHS METaJJIOB NPH TMPOKAaTKe SBAAETCH aK-

TyaJbHOH M IO HacTOsllee BpeMs.

Ha ymmnpenye Meraana npu npokartie pauser 6ogbilioe KOJHYe-
ctBO (dakTopoB (usnyeckoro mnopsaka (CoCTaR MeTalad, MEXaHH-
yeckHe CBOHCTBA, TeMmnepaTypa NPOKaTKH, TPEHHE HAa [OBEPXHOCTH
CONpHKOCHOBEeHHA MeTaana C BaakaMu, CKOPOCTb aedopmauvu Hu
npoyee) H reoMeTpHYeckHx (AaKTOPOB, BH3HIBAIOIMNX B KOHEYHOM
cueTe M3MEHEHHR TeX HJAHM HHHX (u3ndeckux GaxTOpoB (COOTHO-
WeHHe MeXAY pasMepamu NONEepevYHOro CEeyYeHHst MITYKH, AHAMETPa -

BaJIKOB, BeJIHYHHB OGXKATHA M HpPOd.). °

Kanu6poBuwukaM cOBepHieHHO HEOGXONUMO 3HATH -3aKOHH H3Me-
HeHu#t ymupenus. Fluxe Mbl NpUBOAUM H3MeHEHHS CBOGOJHOrO yIIu--
peHus B 3aBHCUMOCTH OT pasauyHuX (HakToOpOB (B KPaTKOM H3JO-

xenun)®. Bausuue kaxaoro dgaxkropa paccmaTpuBaeTcs npH NPOYHX
OJMHAKOBHIX YC/AOBHAX. :

a) BausiHue WHPuHbLI NPOKAaTHIBAEMOfl WITYKH

OO6HIYHO NPHHATO CUHTATD, YTO YIWIMPEHHUE NPAKTHUECKH HE 3aBU-

CHT OT IIHPHHBI NPOKATHBAEMBIX WITYK, XOTS BCE€M H3BECTHO, YTC
3TO HE COOTBETCTBYeT AEHCTBUTEABLHOCTH. YUMTHIBATH BJMISHHE LUH-
PUHBI HA YIUHPEHHE NMPH NPOKATKE OOGBIYHBIX COPTOBHX M (PACOHHLIX
npodu/el HaM KaXeTcd COBEpLIEHHO Heo6XOIHMO. :

[IprunHy HE3aBHCHMOCTH yIIMPEHHS OT LIMPHHH TIPOKATHIBAEMbIX
WITYK HAXOAAT B TOM, 4TO OpH nedopmauvu MeTasna NpH NPOKATKE,
YIWHPEHHIO NOABEPraloTca JHWb Kpas NOJOCH, CEpPEXHHA XKE N0J0C
TOJBLKO YIJAHHSAETCS.

OnbiTaMu BbISICHEHO, YTO YUiNpeHHE MeTagaaa NnpouCxXoguT Ho
BCeil IHPYUHE NPOKATHBAEMBIX WTYK, XOTA M He COBCEM PaBHOMEDHO
BO 'BCEX 3JEMEHTAaX IO LIHPHHE. ’ ' -

s cnydas NIPOKAaTKH Mefu HaleHO, YTO yumMpeHHe UMEeT Mak-
CHMa/ZIbHOE 3HAYEHHE INPH OTHOMIEHHWH MEPROHAYANHLHOH IIMPHUHE! K

B
TOMUHMHE O nponycka ¢ B npenenax 1,0 no 2,0. MoxHO noJaarars,

B
4TO C JMaJbHEHIIHM YBeNWYEHHEeM COOTHOIIEHHA 4 BeJHYMHB a6co-

JIOTHBIX YWIHPeHUd OYyAyT MeasenHo y6HBATL H NPHOJHKATLCA K
ocu a6CUHCC, KaK NMOKA3aHO nmymkTupom Ha ¢ur. 49.

! ITompobunee cm. cratbio mux. I A, Anexcanarora n H. @. Jlawko ,06 ymn-
PEHHM METAaNI0B NIPH npokarke, wypH. ,Kauecrennas crann*, Ne 4, 1936 r.
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Takas xe 3aBHCHMOCTb KAYECTBEHHO JOIKHA UMETh MECTO M JUIS -
CJyuast IPOKATKH cTanell, XOTA KOMH4eCTBeHHbE COOTHOLEeHHs MOTYT
OHITb U HHBIMH.
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B cayuae oueHb WHPOKUX TWOJOC™(MAM JIHCTOB) Kpas yIIHPHAIOTCH
6oabIe, Hexeau cepenuHa. YacTuuw Merasaano cepefiHHe moJoc
- RO/KHBL NPecno/ieTh rpo- 4 .
MafHOe .TmonepeyHoe CoO- 3 F=0113

npoTHBACHUE, YTOOH yIIH- 0703/%[ Surku
‘PHTbCA MO CPaBHEHHIO C

COTNpOTHBJAEHHEM BAOJbL —

B ctopony BuitTskkH., Co- 2 ¢ \
NPOTHUBJIEHHE YIIHPEHHIO / \\\

KpalHUX YaCTULl 3HAYM- =/ RS

Te/IbHO MeHbLIe, Ho B 3TOM 14l

tayyae YIIMPEHHIO Kpait- f

HHX 4YacTeit MewaeT BbI- 1 ~~l

TAXKKA CpeJHHX M B 3aBH- i '

CHMOCTH OT COOTHOUICHHA

#X Macc npoucxoaut 60.b- Wepgzobamue

was WJAH MeHbIas YTAKKA oy

‘60KOBHIX, KpallHUX YacTei, \ 5
' B pesyJbTare Yero cos-

. laeTcd HHYTOXKHOE obuiee

yuupesue,

PesioMupyst H3J0XKEH- /

HOE O BJMSHHH IHPUHB i/,

~# TOJWHHBE MMPOKATHIBAE- s

MBIX IITYK, caenyer oOfT- 11/,

METHTb, UYTO MPAKTHYECKH ,
AAS COPTOBHIX -~Hpoduaeh 7 N R
HeoO6X0oauMO CYHTAThCA C ' ' I Y D
BNAUAHNEM IIHPHHLEL B TOJ- ‘4 I 5
IMHE HA YIIHPEHHE U JyY Omossense B

<
~
o
W

. me ymupeHue OGpath B ‘ H

TPOUEHTAX OT IWIHPHHBL, ¢y, 49. 32BUCHMOCTb YLIMpEHHMS METalda OT
HEXeAH B a6COJIOTHHX IMAPHHBI MPOKAThIBAEMbIX MITYK

€IHHHIAX. .
. 6) BausiHue *BeAMYHHH MIUAMETPOB BaAKOB

H3pecTHo, 4TO Bajxku GOAbLIErO AHAMETPA Aa0T GoJbllee yuu-
penue, ueM BaJkH MeHbwero auametpa. IIpu ananuse pauauus pua-
MeTpa BaJKOB HA YmHPEHWe CJAELAYET YYHTHIBATH OJHOBPEMEHHO Y
TOJILIKHY NPOKATHIBAEMOR-LITYKH, 6€PA B KayecTBe CPABHEHHS OTHO-

H
NIEHHE NMepBOHAYANLHOH TONUIWHAE K IMAMETPY BAJAKOB f .

YBeauuenune ymupenus C yBeJIHYEHHEM AUaMeTPOB BajJKOB 06b-
ACHACTCSl BO3pAacTaHHEM YIeJbHOrO JaBN€HHd, T. €. COMPOTHBJISHHS
AedhOpMaUMH ¢ yBenuyeHHeM IHAMETPOB BAJIKOB IIPH NMPOYHUX IO-
CTOSAHHBIX YCJOBHAX.¢ Y BEAHYCHHE COMPOTUBJIEHHA HAedopmMauHu C

-
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yBe/HUCHHEM 'TMAMETPOB HAM YMeHbIIEHHeM OTHOLIeHHs -H-yc-ra-
; : D
HOBJEHO OMNBITaMH BNOJHE OMNPEeNeNeHHO.

Korpga npokatka npowCXOILUT MEXAY nByM;I HEOJWHAKOBLIMU 1IG
AMaMeTPy BaJKaMu, TO YWHPeHHe noayyaercd Goabiue Ha CTOpOHE

BaJKa Majoro axamerpa. ITO OODBACHAETCA TeM, YTO MEHbWHH NG

IHAMETPY Ba/lOK OOGXKHMAET MNPOKATHIBAEMYIO WITYKY 60JbIIe, ueM
BaJOK GOJbIIETO AMAMETPa, T. e. MEHbHH BalOK rayGixe BIABAM-
BaeTcd B OG:KUMAeMHI METaMl, HeXeJH GoJbluuil.

, ’ B) 3aBHCHMOCTb Y!HPEHUS:
OT BeJHYUHB o6aTnsd

JI. Xe3oM nxana caepyio-
1masfg 3aBHCHMOCTb YHIMpEHUs
oT O00XKaTus:

| Z=Fk(H—h).

Sra 32BHCHMOCTH rpacdu-
YeCKH BHPAXaeTCA npamof
aunnuedt.a (cM. our 50). Ombr-
TdMH YCTAHOBJAEHO, UTO 3T
3aBH CHhMCCTh He COOTBeT-
CTBYET IEHCTBHTEAbHOCTH H

Nupere § #n

6

Obxamue 6 e X 4TO yW¥PeHHe pacTeT 3HaYH-

® r, 50. 3aBuCHMOCTL YHIMPEHRS OT TEJbHO BHTEHCHBHEE, YTO BHI~"
o6xKaTHs paxaetcs Ha durype 50 kpu-

Bo# JHHuel b,

CiaepoBatensHo BJs * TOro, YTOOH NOJAYYHTb 60Oa€e NPaBUJbHHIE
pesy/bTaTel TpH nojcyere ywupenws no Gopmyae 2Kesa, mapo ¢
yBeAHYyeHHeM OGKaTus yBeaHuHBaTh BeAHYHHY xoeqmuneﬂ-'r'a,

Ipu npsmoanHellBO# 3dBHCAMOCTH a6CCJAIOTHOTO )uupélmsi oT
06KaTHs, CYMMapHOE yIUWPEeHUe He 33aBUCeNO Cbl OT ypcaa Npomyc-
koB. HO paKkTHueCku OKa3wBaeTCs, 4TO NPH ONHOM H TOM ke ofIem
06xaTHH, HO INpPH pPazHOM KOJHYECTBE NPONYCKOB MEXAy BaNKAMH
ylupense 60ablie Ia4 ¢JAydan NPCKATkY B ONMH NPONYCK H 3HauM-
TeJbHO MEHbLIE NJf CNy4yass MHOTOKDAaTHOW NPOKAaTKH. D710 ABJEHHE
'UMEEeT HEeMaJOoBaXHoe MpaKTHYecKoe 3HAYEHHeE. '

r) Bawshue Tpennn

Poab Baemnero o~
TPEHUA METanaa O BaAKH (IpH IPOKATKE) UM

OTP%MHoe 3Hauenye. : (mpw 1P ) e
. ax'{*]:xlom KO TOCJENHUX /€T MHOTHMH IPOK3aTUMKaMH, OCOCERHO
chm KCaOMH]; YTBEPK KAETCS, 4TO C YBENHUEHHEM TPERKS HA NCBEPX-

HKOCHOBEHHA MeTa KA ] .
A ! ANa c/aa KaMH YLIHPEHKE yMeHb-

Q@nuako, st0 | i
, He NOATBEpxk jpaeTcss OTrBT: MM, Haco6o
- ary . T POT, 4eM
g’:;l:ﬂfie;ip?ﬁe Ha MOBEPXHOCTH CCIPHKOCHOBEHHA M€1a/a ¢ BaA-
s PH npounx’ paBHEIX ycsiopisx Oosbwe ymupeHue.
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KosduuneHT TpeRHa CTANbHHIX BAIKOB c'ropsiuuM Méraaaom (npu
npoxa’rxe) 6oablle, YeM YYTYHHBIX BaJKOB, MMO310MY CTaAbRble BaJKK
Jydqnie 33XBaTHIBAIOT WTYKY, WeM YYTyHHbIE H 60JablIe TOCAeHUX
YUIHPAIOT METaN . /

B nocsennee BPEMA MHOTOYHC/ICHHBIMH CrenyasbHO INOCTaBJeH-
HLMM ONBITAMH TNPHM XOJOZHOH MNPOKATKE OKOHYATEJLHO yCTAHOB-
JeHO, YTO C yBeJHueHHEM TpeHud YUIHpeHue yBenuyuBaerca. He-

" COMHEHHO 3TO ZOMHO . OMPABAATHCA W JJS CaAydas ropsueil mpo-
KATKH, » .

BiusHue TPeHHs Ha YHIWpeHue NPaKTHUECKH B HEeKOTOpO# Mepe
: ) . 2 H
xone6aeTCs OT H3MEHEHHs COOTHOLIERHS 5, TAe H — ronnuna npo-

xarmiBaeMoli mTyku, D— nuamerp Banxos. C yBennyenueM 3TOro
OTHOIIEHMS BAMAHKE TPEHUs HA YIIHPEHHe yMeHBUIaeTcd Hao6opor,

yeM MeHbLle OTHOLIEHWE 7, TeM O0Jbluie 3HAUEHYE TPEHHT npu

yIypenyd, HanpuMep, Npu NpoKaTKe [OJIOCOBOTO M JUCTOBOFO Xe-
Je3a TpPeHue OKa3hiBaeT 3HAYMTENbHOE BJMSHHE HA YIUHPEHHEe.
' BausHHE TPEHHS KAYECTBEHHO XOTH M NOJHUCTBIO BHLIACHEHO 3KC-
MepUMEHTANbHEIMY N4HHLIMH, HO BBHLY Ha/IuuMi CTapbiX B3rJAANOB
NPOKAaTYUKOB O GoJbllleM yIIMPEHUM NpH MPOKATKe HA TAAIAKHX
BaJKax, YeM Ha mepoxpnmu’x, Mbl CUMT&EM He06XoAMMbIM TIPOBE-
JeHHe NONOJHHTEJbHEIX ONHLTOB HA CTAHAX NPH ropsyeli npoxKaTke
craan. IIpy 5TOM HeoOXOAMMO YYHTHBATH' HANIUUUE OKaJHHBI, KOTO-
pas B 33aBHCHMOCTH OT KOJHYECTBA €€ HA [IOBEPXHOCTH METalna,
peako usMeHseT KO3GUUHEHT TPEHHA NDH NpOKATKE.
[paxTuueckn HHOTAA BAXHO 3HATH dopmy GOKOBHX KDPOMOK,

noayuaeMmix npu ymnpenud. OkasniBaercs, 4TO - FIaBHOMA MPHIMHOH

NO/y4eHUus BBEINYKJAHX, BOTHYTHIX HJAH POBHHIX GOKOB SIBASETCA Be-
AMYKHA TPEHUR MEXAy MeTaNIoM W o6xkuMaltosiell MOBEPXHOCTHIO
paaxoB. JeficTBHTEABHO, DA 60JbIIOM TPEHHH MEXIY 006XHMaeMBIM
MeTaznoM M oGikumarolleid NOBEPXHOCTHIO LOJYHRIOTCS BRINYKJbIE
60ka ¥ HAOGOPOT — NPH MaANOM TpPeHAH BOTHYTHE GoKa.

.Y CTAHOBJAEHO, YTO NPH NPOKATKe TOpsyero MeTaJsa Kpas noay-
waloTCA BOTHYTHIMM, IPM MpokaTke Goaee XOJOLHOTO mMeTa/naa —
BHITYKJABIMHK. Ecau yyecThb, 4TO TNPH yMEHbIIEHHH Temueparypu yBe-
AHYUBAETCS KO3(HUMEHT TPeHHs, TO STO ABJICHUE CTAHOBUTCA IO~
HATHHM. . .

1) Bausane Temnepatypbl MPOKaTKH

Bausune TeMmepaTyps MeTaada Hd yWHpEHue HAXOAWTCA B TEC-
HOM CBS3M ¢ W3MEHEeHHeM BeqMuWHb TPEHHUs Ha .NOBEPXHOCTH CONpH-
KOCHOBeHHS MeTaJJAa 'c BaikaMK OT TEMNepaTyphl.

Brosné onpejpeieHso ycTaHOBIECHO, 4TO yluiupenie Bo3pacTaeT
¢ OCThBanuem MeTrajna. HO BAMAHHE TEMIEPATypH TMPOKATKH HA
yUIdpeHUE DasAHYHBIX ctasefl B npejpeaax rtemneparyp 1100—900°
cka3BIBAaeTCs NOBOALHO.CAA00. ‘

TpaxTHuecku HeoGXOXHMO' YUHTHBATD, 4TO fipy NPOKaTKe MeTallid
B XOJIOAHOM COCTOSHHM TIPOMCXOIHUT Goabuni ynpyrui uaru6 saYros;
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XOJOAHAA LITYKa 06XKHUMaeTcd MeHblIe W BHIXOHMT TOJIIE U3 BaJ-
xoB. [103TOMY, HpHy cAefyOmEM NPONyCKe MO0C/Ae KAHTOBKH LIMpHHA
ero 6yier 6oabuie. Bot 4eM, B 60MbLIMHCTBE CAydaeB, OGbACHACTCS
fla MPaKTHKe NepenoiHeHue Kanu6poB 1 06pasoBaHue 3ayCeHueB MpH
pOKATKe 3aCTHIBIIEr0 MeTa/ja. . ‘

B TaGauue 9 NPUBOASTCA PE3YAbTATH MCCAETOBAHHA CBOGOAHOT O
ymupenus Npu NPOKATKE AAST PAAMYHHIX CTajedd MpU PA3HBLIX TEM:,
nepaTypax, nposeaeHusie 1. AaexcanapoBbiM.

Tabauya 9

[ K . o
Bricota Liapuna £ .| Kospuumenter | -2
S | AedopManin =8

i LN

— —_ © 8 | e =iz
=] (=

2 |= E8 'w

4 o S 15 |° ds E

Mapka I3 - " o = = * o ® ; - Xumuue-
3 = % - o 2 ® %
_¢ramn s« ‘s | & = |5 18 |3 n p.| o © |cxuhcoctas

& | § ] = % ~ B VA VR | B -1

ey = e < g H ° ° = A= =8 o

[ < =% P « =% = ] K bl ¢ <

12 {8 |8 |5 |5 |E_|& e 2

@ O | o | E={ 82 ATV~ o 5'4 a

g | 2T ey| 5| 2% gs el g g2 &

MR N ENE EE E

FiHalEs o8| e E2TR8 % | / o= §

Cranp-3 |1181(33 86125,14] 8.72|33,66/37,64|3,98(45,6; 135 | 112} 0,830 | C-0,10

1096/33,50{25.26; 8,24(33,7738 59/1,82|58,5/ 1,33 | 1,14 | 0,857 Mn—0,53

1000(33.5025.43| 8,07/34,11(39,14{5,03162,3{ 1,32 | 1,15 | 0371 —
901{33,40/24,78] 8,62133,64]39,08{5,44[03,1| 1,35 | 1,16 | 0,859 —

Cranp-7 |1172|34,06!25.36] 8.70\34,27|39 50/5,23/60,1) 1,34 | 1,i5| 0,838 | C—0,50
1006|34,0325 31| 8.72/34.39(39,78/5,39/6',8] 1,34 | 1,16 | 0,865 |Mn—0,65
99613393125 31| 8 62/34 56(40.02/5,46/63,3| 1,34 | 1,16 | 0,865 —
898(34,16(25,01| 9,1534,16(39,89/5,73/62,6; 1,37 | 1,17 | 0,854 —

3x-2 . . [1083(29.92/19,24/10,65/29,93|38,92/8,99184,2f 1,55 | 1,30 | 0839 | C—~1.03
999(29,86(19.9:{ 9.95/29,76|37,55{7,79|78.3| 1,50 | 1,26 | '0,840 |[Mn-—0,35
900|29,8320,47| 9,36(29,91/36,70/6,79|725| 1,46 | 1,23 | 0,842 | Cr—1,45

310 . .|1166[3359,21,82] 8,77/34,83/40,42/5,59/63,7] .1.35 | 1,16 [ 0,859 | C-037

1100{33,84'25.47] 8 37|34,79/39,70149:/58,7| 1.33 | 1,14 | 0857 [Mn—0,37

1000!33,71;24,7t| 900(34,88!40.45/557(61,9] 1,36 | 1,16 | 0853 } Cr—1,4
598134,08(24,77| 9,31/34,68(40,38/5,70/61,2| 1,37 | 1,16 | 0,847 | Ni—3,35

ITpumesanue: TuameTp BankoB CTaHa, HA KOTOPOM NPOH3BOAMAACH NPOKaTka,—
400_sx, CKOPOCTb..IPOKATKH — 4,3 M/cexk. .

f
e) Bausiune CKOPOCTH NPOKATKH

BausiHie CKODOCTH NPOKATKM HAa yUIMPeHWe CKaselBa@TCsl H3me-
HeHHEM TPEHHS CKOJIbIKEHHT HA TOBEePXHOCTH COUPUKOCHOBEHHS BaJ-
KOB C METAJJIOM U U3MeHeHHeM CKODOCTH pedpopmauuu. i
. MuoroyutaeHaLe ONLITEL NOATBEPKIAIOT, HTO C yMEHBIICHHEM
CKOPOCTH TPYIHXCHA MOBEpXHOCTEH INPH CKOJbXKEHHH, KOdbuuUueH T
Tpenus yBeauuuBaercs. Otcioga HanpaninBaeTCsa BLIBOA, 4TO C YMEeHb-
IIEHHEM CKOPOCTH MPOKATKH KO3(QHUHEHT TPEHHS CKOJAbXKEHHS BO3-
pacTaer, a CIeLOBATEJbHO ymMpeHue AOKHO YBEAHUUBATHCH.

B nelcTBUTENBHOCTH 3TO H MOATBEPHAAETCA! YUIHPEHHE YBEJTH-
YMBAETCA C yMEHBLIEHUEM CKODOCTH IIPOKATKH M YMEHbilaeTcs ¢ yBe-
AMYEHHEM CKOPOCTH MPOKATKH. . /
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. ATO fABJEHHE XODOLIO 3aMETHO NPH NMPOKATKE HA HEUPEPHIBHHIX
£TaHAaX, I€ CKOPOCTH MNPOKATKH OT MepPBHIX KJIRTEH K MOCAERYIOUIUM
Pe3Ko YBRIHYHBAIOTCA. Ywupenue npu npoxatke B NePBHX KJaeTAX
noayyaercs 3HAYUTRAbHO OGoJbule, yem B NOCJACAYIOUIMX, TaK YTO
¢ 3amac Ha ywupeHue B Kaauspax B NepBHIX KJACTAX Hamo OGpath
3HAYUTEJHHO 6OJbIIe, YeM AJd MOCAeZHHUX KJeTei.

k) Popmyanl AI pacyeTa ymHPEHHS

Ilo HAcCTOAUIErO BpeMeHH HAHGOABWIMM pacmpocTpaHeHHeM Ha
fIpaKTHKE BCASACTBHE YNOOGCTBA H MPOCTOTH NOJDB30OBAHHSA €I0 HMEeT

“dopmyaa, xaunas JI. XKesom

. Z =k(H—k),

tne k—xosduivent, H—h — Benuunna o6xaTtus B MM, Z — yuHpe-
Hue B MHJANAMETpax. .

Jlnn cBoSoguoro ywupenus Xes gaa ssaueHue kosPpuuuenra k
aas auroit craam £=0,35, a paa ceapousoro ejesa & =0,48.
B sroit ¢opmysne Jas noxpciera ywupeuus Oepercd TOMBKO .OLHH
XOTd M BaXHeHmui dakTop—BeauudHa 00xaTus, NPHYEM yuinpeHde
CYMTAETCA NpPAMONPONOPUHOHAALHKHIM BeaudKHe O6KATHs, YTO, KaK
Mbl [OKa3aJaH, Takxke HesepHo. Orcooga scHO, 4To 31a opmysa
ABAAETCA TPy6O SMIUPHYECKOH, KOTOPOH MOXKHO MOJAb3OBATHCA JHIIb
MOACTABAAs B 3ABUCHMOCTH OT yCJ0BUH- PabOTHl PasnudHbIE BeJH-
qunbl Ko3buuuedTa B, HAAAeHHbHIE HA OCHOBAHUM OMHTA B COOTBET-

- 'CTBYIOLIUX YCAOBUAX PaGOTHL

PasanudbiMu 2BTOPAMH B 3aBUCHMOCTH OT PasiHuBLHIX (aKTOPOB
3Hayenue xosduuuenta £ ycrasasausaercs pasmoe. Hampumep, Ta-
eab npexaaraeT KO3(HUMEHT R mpd TemuepaType MPOKATKH OT
1000° u 6oaee 6pars 0,25, a mpu Temmepatypax Huxe 1000°—0,35.
Mo HamuM HCCASAOBAHHAM H IIPOH3BOJACTBEHHbIM Martepualam
xoapuunent k B dopmyse 2Kesa u3MeHserCs B 3aBHCHMOCTH OT
pasauudsx ¢axropos ot 0,2 xo 0,8. i
Bosee TouHbe pe3yAbTaThl A MOAcUera ymmpenus Aa0T Gop-
myanl [Terposa (1914 r.) :

Z=C»‘I—t,;l‘/— RH—k)
# 3ubens (1930 r.)
. z._—_Kz.H___;"V”R(H—h),

-
‘tpe C u K, — xosduuuentn, R — paguyc Baika; npouue o6o3nave~"
HHA K3BECTHHL : )

[Moab :0Banue rocaessuMyd GOPMYAAMH HECKONBKO 3aTPYAHAETCH
BCACLCTBHE MX CA0XKHOCTH, HO COBEpUeHHO HEOGXOoRUMO NpH GoJaee
TOUHBIX BHIUMC/AEGHHAX M, HEM3BECTHHIX YCJAO0BHAX PaGOTHL ‘

#
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TAABA V

KAJJMEPOBKA MOATOTOBMTEJBHBIX (YEPHOBbBIX) KAETEM
. KPYMHOCOPTHbIX CTAHUB

[MoxroToBHTEAbHEIE (MAKM YePHOBLIE) KaAHGPH UMEIOT CBOMM HasHa-
yenueM (pasbHelillee mocae OGKMMHON KJETH) YMEHbIIATh CeYeHHe
3arOTOBKH H noJayuaTh Gosee TOYHble TNO pa3MepaM KBaApaTHHIE
3arOTOBKH AJAA YHCTOBHIX KJAeTei.

CucTeMH NOATOTOBHTEAbHHX KaJHOPOB Ha KPYIMROCOPTHHIX CTa-~
HAX CAYXAaT NMOYTH HCK/AOYMTE/NBHO JAS NPOKATKH KPYNHbIX pasme-
POB KPYr/Oro M KBaAPaTHOTO XeNe3a ¥, TOAbKO HaCTHYHO,~ MOJIO- .
COBOrO, TaK KaK AJd INOCJAENHEero, Takxe Kak H AAf (acoHHHX npo-
duneit, ¥MEIOTCS CHEUHMANN3HPOBAHHEIE NOAFOTOBHUTEAbHbIE BAIKH.

B Ttex caywasx, xorna ¢aconHbie npoduan TpeGyioT 3arOTOBKR
MaJbIX Pa3sMepoB, NOCAEHHHE BBHINYCKAIOTCA Takke H3 oOwWMX nox-
rotosuresbusix kaerteil. Ha ¢ur. 51 npexcraBaena obmas Cxema

Ta6auga 10

HoarotosuTeAbHbIE  H YHCTOBHIE HIETH, PACTIOJOWEHRHDLIC OTHEALHO
oT « 6Kumos ' )

'E E)' & DNeurareas : ,
E ]I —
2 188 2| gk \
B | al &2
3asoan g Ay E| ©F CopraMenT craa
o [ ] 7 3
] o vl Trn -]
> I~ @ ) =4 = =]
=l = E X ] EREG N
=] = E ~ % '‘Q o Y m
= S Kol Eim 8o *
O xx HE&' O¥ =| o8
;
Huenn Tletposckoro  |420| 3 Tpuo | 395] 4,45 SaexTpomo- (2000 215 ) 38—48, monocosoe
: 1 nyo TOp nepeMen- mupuna 44--80, Tonmu-

HOFO TOKa ° Ha 6--40; pt ccopa 76<13;
76X9.5; 89X 13; 100513,
yraoioe 50%5--7; 75

60X 6+ 10; 60)(40%

6--8 n weeanep N 6,
u Ap. .

kraapatHoe 32 - 65;
nojaocosoe HHPHHOA
100--16v, Tomunnoh 4
=+ 10, a rakxke 65 X 20,
‘ 90><40; 130%3 u 155%3.
Hmenn [isepuncicoro . |500| 3 Tpuo | 480 2,5—4,5] Daexrpomo- (1000 100--180; - 39—56; yraoeoe
T0p NOCTOAH- 60 6+ 8, 63X 6+ 10;
' HOTro TOKA 75503 6-+-8; 80X40X6;
90X 60%8-+-10: 100365
YR 10; wsearep M 8;
peccopa 76 X 18: pyAH.
ptabC PpasH.; rpaAuas
u ap.

S.ne;nnouo-. 1600, 210
TOp NePeMeH-
HOTO TOKA

Wmenn Cranupa. . . . |400| 4 1puo | 400, 44
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npoKaTKH BCEX npoduieli Ha CcTaHe 500 aaBoga umepu Jlsepixuu-

cxoro.

OCHOBHHE JNaHHHE O KPYNMHOCOPTHBIX
PACMONOXEHHHX B OJAHY JHHHIO C 06XHUMHLIMH KJIETAMH, TPUBEACHH

g tabaune 1.
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CTAHaxX HeKOTOPHIX 3aBONOB,

-
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Pur. 53. Kaaubposka saaxon ueﬁuonoﬁ kaetn crana 400 CTaanHCKOro 3aBozaa

B ta6Gaune 10 npuBesenm Takue xe JAHHBIE O CTAHAX, HAa KOTO-
PHIX HEepHOBHIE JIHHHMH, COBMECTHO C UMCTOBLIMH, PacloJjoeHH OT-
AEJbNO OT OGXHUMHLIX KJeTed. ‘ i

Tunuyeble KaAWGPOBKU NOATOTOBHTENBHBIX KieTel, NpuMEBAI0-

iMecss Ha HAHMX 3aBOAAX, NPHBOAATCA Ha ¢urypax 52, 53, 54
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OcHOBHHIE JAHHBE O KaJIHOPOBKE MOATOTOBHTENBLHHX KJETER

prIIHOCOp"I‘Hb[X CTaHOB NpUBeJEHH B Ta6auue 1l.
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$ur. 54, Kann6pobka Bankes gepHoBoil kaeTH crTana 500 saBoaa vimenH JI3epiKMHCKOrO

.

ﬁpuBeneHHme AadHple NMOKa3bhBaloT, UTO BaJKH YE€PHOBHIX xaetelt

Mami— CUCTeMe

o,

u cucreme

KPYNHOCOPTHHX CTaHOB B OCHOBHOM KaquGpyloTCH 110 ABYM CHCTe-
»KBazxpar - kpaapar*

»POMO-KBagpaT®,
npuyeM. npeoGaazamoinell CHCTEMOHR sBAseTcs ,KBajpaT-KBagpart®.
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Yenosune 0603HaueHum K. ~— ksaapathoe.

1. Cuctema ,KBaapar-KBajgpar®

3HaudTesbHONE PACMPOCTPIHEHHE CHCTEMHl ,KBadapar-xkBajxpar”
§1a HEPHOBHIX JHUHHSX KPYMHOCOPTHEIX CTaHOB OOBSICHARTCH TeM, YTO

‘710 HenasHerO BpgMeHu OGOJbILHHCTBO CTAHOB HMen0 4pe3suiyafino

6oabIlOf coprameHT npokdra M Osaropaps dTOMY OT UYepHOBRIX
gaeted TpebdnBAAOCH MOayye-
gue GOJbWIOr0 KoJauuecTsa ZaEN

pa3THUHbIX KBAJPATHEX 3a- ﬂé , Q\
TOTOBOX. ] \ﬁ

B cucreMe ,xBampaT-KBaz- '
pat* KaxAblid NpPOMexyTod-

HbIfl KaaAuOp OAHOBPEMEHHO -1
gasasiercd H BHIYCKHbIM AJA -j
qOH MJAH HHOM KBAAPATHOM '
3aroTOBKH, TaK YTO OHA NO3- N
BOJSIET UMETH MHHUMAJbHBIH N
napk BaJKOB M COKpalaeT
KOJAMYECTBO TNEpeBasiox. -

Auand3 MHOrOHUCJEHHBIX,
3aBOACKNX KaNUOPOBOK NOKa-
3an 4TO B PACCMATpPHBAEMOH
CHCTeMEe pPasHOCTh MeXAy
CTOPOHAMH KBalApaTa MpHU ne-
péxose M3 OOJbiEro KBaj-
para B MEHbWMH MNPHU- KPyD-
HHIX pasmepax jejaercs S—
7 mm, a 0pH MEHbIUX (MEHb-
me 60 mum)—2,5—3 mm.

Tak wanpumep, Ha CTaHe
550 OpaKOHHKUA3EHCKOr03a-
Boja HMEeTcd pan kBajgpa- .

TOB co cToposamu 118—113—" 111 \r
‘108&103—98... MM 1451‘. I ) D

A0 MM, T. €. uepe3 b MM; :

#a crame 500 sasoxa umenn T ﬁ‘;g‘;g’;:*jiB‘;ﬁ’;‘:;_’;iagg’;?“e“"“)
Bopowmuiosa COOTBETCTBEHHO

80—75—70 - 65 ma; Ha crane 400 3aBoxa nuenu Cramusa — 90—84—
77—71—64 mu.

I 19 MeHblunx pasmepos Ha crane 400 3aBoxa umenu CraauHa —
51—47.5-—44 mm; na crase 500 3aBoxa umenu Bopoummaosa—54,5—
5% 48 5—46 .. MM H T. O, 4O 37 MM—DA3HOCTb CTOPOH 2,5—3,5 M.

. Tlpn 3TMX YCJAOBHAX BHITAXKA B JI000M mOpomycke MOxer GHTSH

8HIYHCAEHA TIO Qopmy.Je:
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. Hoamuagieves
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_la—k(r—1P?
B = Tla—knp
£Ae a— cropoda HaubGosblIero XBaLpaTa,
k — pasHocTh MexAY (TOPOHAMH CO.€NHHUX KBaApaTOB,
n — NOpAAKOBbLIk HOMED NPOIYyCKa.
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[TocTpoeHre kanu6poB B paCCMaTPUBAEMON CHCTeMe IPOM3BOXUTCH
yJH B BHAE TeOMEeTpPHYECKH NPaBU/ALHOrO KBajpara (CTaH 500 saBona
umenu Jlsepxunckoro, cran 550 OpHxOHMKKMI3EHCKOro 3aBOAa, 4a-
CTHYHO cTaH 500 3aBoja mmenu BopowuniaoBa u 1ip.), KA e xaau6p
pacliMpsieTcss N0 TFOPUBOHTAALHOH IMATOHAIH M yroj NPH BepiluHE
reaaerca 91-—95° (ctam 420 saBoga uMeHH IleTPOBCKOro, HacTHYHO
ctan 500 saBoza umend Bopowwuaosa u ap.). ,

B Bepmune U Ba OypTax KaauOpbl 3aKpyrasioTcs pasIuYHbIME
pazuycaMu, 3aBHCSIUMMH OT BEMMUMHBI KBAJAPara H OT HA3HAYCHUA

1,20

* ?
3
g 118 . 30— —
a=
E 110 fins /ffoﬁ;;amaii |
§ 105 gﬂlkb’aapamoﬁ a=120-60 | 1 A
3
"8l
g td
= Crmapona kadpamol om 120 8o 60mm

"5 10 105 100 95 90 85 80 5 70 85 6
Cmopons kbadoamol om 6086 J0mm

575 55 525 S50 475 45 425 49 375 35 325 30

®ur. 56. JinarpaMma BHITSKEK NI CHCTEMB ,KBajpaT-KBaApat"

BHIIyCKaeMO# 3aroToBkH., B cayuae ecam oHu HMAYT Ha NMPOKATKY
KBaApaTHOTO ene3a B YHCTOBOA KJAETH, TO 3aKpyrJeHHe IOYTH
OTCYTCTBYeT. ‘ v

HegmocraTkamu cHCTEMBI ,KBajapaT-KBaapat“ SBJAKIOTCH HEBO3MOX-
HOCTb PaGOTH C GOJBIIMMH BBITAXKKAMH M ONACHOCTH 06pa30BaHHS
3ayCceHueB, YTO HarJfAHO BHIABO H3 npeAcTaBAeBHoll na ¢ur. 55
Anarpammel o6xaTnii (B paccmaTpuBaeMolt cucteme). Kak. BuiHO M3
3TOl (QHUrypol, MecTa Ha ylunpesne B Kaau6pe MO CyLiecTBY He OCTa-
€TCH; TOJbKO 3aKPyrJeHke B BepuiyHe npelbAymero kaiuopa u npu-
TynJjexue 6ypT10B CO3MaeT BO3MOXKHOCTL pa6orn. O6xaTHe kpaiiunx
yacTeli ceyenus GoJblle uYe€M CPEAHHX, a NOTOMY B3HECh HMeEeT
MeCTO BHIHYXJEHHOe YIIMPEeHHe Kkpafinux wuacTe#, YTo H COo3xaer
ONacHOCTb 00pasoBaBus 3ayceHleB pAaxe INpH BeboabWHX 06-
Katusax,

Ha ¢ur. 56 npexcrannesa nocTpoennas Ha OCHOBAHHH IIPAKTH-
YECKHX NanBbiX AMArpaMMa BHITSKEK B CHCTEME ,KBaapaT-kBaapat®,
NIOKas3hIBaOmas, YTO TOJBLKO AJSl CAMBIX MAJbIX Pa3MePOB kBaapaToB

BBITAXKKY B nux pocTurawoT 20%; B GONbIUHHCTBE XK€ CAYYaeB OHM .

Aepkarcas B npepesax 8—15%. .
Toasko XKaauGpH, NOCTPOdEHHBe KaK POMOH C YIJIOM IpH BepiuvHe

HEMHOIO npepsimalomeM 90°, JonycKarOT HECKOALKO GoJAbiine BeJH-
YHHH BHTSKek, -
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2. CHcrema ,poMG-KBaxpar”

Cuctema ,poM6-kBanpar® B kayeCTEE BHTAKHOA HMeeT TO mnpe-
EMYIIECTBO Tepel CHCTeMON ,KBaapaT-kBajpaT*, 4TO OHA HOMyCKaeT
3HAYHMTENEHO GOMblIME BeJMUHHBI BBITAXKEK. ) ’

K3 npencraBienuoit na ¢ur. 57 pmarpammul o6xaruit (ynaune-
guil) B cucreme ,poMG-kBajipart® BHAHO, UTO KaK MNpH INPOMyCKe
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dyr. 57. Juarpamma ob6xathii (yRauHeHuit) AAf CHCTEMB
' Kaau6poB ,pOMG-KBampar®

KBajipaTa B poMGMUeCKHi KaaHOP, TaK H pomMba B KBaXPaTHBIH, MECTA
Ha yHmHPEHHE OCTAaeTCs Gojee MIH MeBee NOCTATOHHO, MPHHEM 3TOT
sanac 6yner Tem GoJbwe, yeM GoJplie yrosa B BepUIHHE pomoba.

[MpaxTHYeCKH yras B POMOHYECKHX Kanubpax 4YepHOBHIX JUHHE
KPYTHOCOPTHHX CTAHOB JEJAIOTCH B Npejenax 100—115° Ilpu sTHX
yCJOBHSIX BHITAXKH B HAX JeXar B npejesax 15—30%, noctHras
unorna naxe 35% (cran 420 saBoja-HMenu [TeTpoBckOro), npuueM
3aKOHOMEPHOCTH YBeJAHYEBHs BBIINKEK C YBeJHUYEHHEM TYnoro yraa
poM6a BuisBAsieTCS JOBOJBHO OTYET/HBO. .

Pom6uueckue Kaau6pe NMOAOCHO KBaApaTHBIM 3aKpyIJfOTCH B
Bepiuune W Ha 6)pTax pajguyCaMH, BeJUYHHA KOTOPHIX 3aBHCUT OF
BEJUYHHB pOMOA. ‘

HenoctaTkoM CHCTEMBI SIBAAIOTCH 3aTPyAHEHUS B MOJAYYEHHH DAL
KB3JPaTHHIX 3aTOTOBOK, GAH3KHX N0 pasmepam JApyr K JApyry.

CucTembnl KkaaubpOBOK ,KBAaApaT-kBaapatT® M ,pomG-xBajpar*
HMEIOT CJAeayIomuH oCmuid BeAOCTaTOK: TpH NPOKATKe B*STHX CH-
CTEMAaX C NOBLINEHHHMH KO3(MIHEHTaMH BBHITAXEK O0O6pasyioTCs

©  3ayCeHU®H, Kak ncxasaHo Ha ¢ur. 58; mertans B 3THX 3aycCeHLAX
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oxnakgaeTcE GuicTpee OCHOBHOH MAacCCHI M NIPH CJEAYIOolleM NMponycke
5ri 3dyCeHUb, B 3aBUCHMOCTH OT HX Da3MepoB, 06pasyioT 3aKaTH,
qad BIABJMBAIOTCA B TeJO HITYKH, CO31aBasi 06/acTH HepaBHOMep-
HblX HampsxeHuil npu gedopmauuu. Kpome Toro B ofeux cucremax
yacTh MeTasaa 1o 60kam He noasepraercs o6xartuto (Ha ¢ur. 57—
3alITPHXOBaHHAd YaCTb), HQ BCJAEACTBHE CBR3aHHOCTH C OCHOBHOM
MaCCOH BHITATHBAETCS, ONHOBPEMEHHO TIOABEprasick CBOGOZHOMY
ymupesuio. [Ipn 3ToM BO3MOXHO 10fBACHHE PaspLiBOB B, METaJlJe,
BekpbiTHE KedeKTOB METaJIa HJAM paHee 3aKaTaBIIMXCA TPELIMH
’ U BOJIOCOBHH, TaK KaK MeTaia jxe-
dopmupyerca, He Gyaydu B COCTO-
AHUY TaKOH BHICOKO# MAACTHYHOCTH
MW TOHBHXHOCTH, KAKOE HMEeTCH
IpH HaJauyuu OOxaTus.
[Tocreauuit HexoCTATOK B CH-
creme ,poMG-kBaAPaT® HAH ,POMO-
poM6“ OoJabuie, YeM B CHCTeMe
»KBaIpaT-KBaAPAT.
\ CpaBaenue cucreM Kaau6poBOK
,KBaApaT-kBaxpat’ HU ,poOMO-KBa-
IpaTt NPUBOZMT K BHIBOLY, YTO
, ) NPH COBPEMEHHLIX TPEOOBAHHUAX K
<pur. 58. Ouepranue kBajpara, mony- POH3BOILHTENLHOCTH CTAaHOB AOJ-
YeHHOTO MPH npoKaTke B CcHCTeMe XKHO OLITH OTIZAHO TIpeATTIOYTEHHE
»pOMG-kBaLpaT® C GoablMMH 00Xa- cucTeMe ,pPOMO-kBazpar® Kak 60-
THAMH (06BOJIKa TEMIAETa) Jee TPOM3BOAMTEJBHOM.
CrneunasMsanusa MOPOKATHHIX
€TaHOB II03BOJIMJA MOYTH HA BCEX CTaHAX HOCTUTHYTH COKPAUICHHA
«COPTaMeHTa, a2 3TO B CBOKIO Ouepenb JOJIKHO COKPATHTH KOJAHYECTBO
HEOOXOAUMBIX Pa3HOOODPA3HEIX 33arOTOBOK AJAS YHCTOBHIX KJAeTeidl H
NO3BOJNIUTL NPH CUCTEME ,POMO-kBampaT‘ ¢ KOMGHHauuelt ,KBagpat-
KBaApaT‘ 06GOATUCH MHHHUMAJNBHHIM KOJUYECTBOM BAJKOB.
Takum o6Gpasom cregyeT peKOMeHZOBATH 3aBOKAM, [1PUMEHAIOM HM
CHECTEMY ,KBaAPAT-KBAAPAT, 3aAMRHUTH €€ CUCTEeMOH ,pPOMO-KBAAPIT
B KOMOMHALMHM C CHCTeMON ,KBaapaT-xkBajpar‘, B Ciy4ae Heo0XxO-

AUMOCTH GOJBIIOr0 KOJAMYeCTBa Pa3sHOOGPA3HHIX MO pasMepy 3arQ- .

TOBOK. ,

OcranaBauBasich Ha OUEHKe KaAuGPOBOK MOATOTOBHUTEALHHX KA~
Tel HammMx 3aBOJOB, MOXHO OTMETHTb, YTO YAOBJAETBOPHTENbHLIE
Kanu6poBKM MMEIOT MOArOTOBHTEAbHbIE K/AeTH cTaHa 420 3asona
HMeHM [letpoBckoro, crana 500 3aBoxa umenn JlzepxuHCKOrO H
KanubpoBku A% KBAaZPAaTHOrO Xedesa cTana 400 aasoja uMeHH
Craausa.

Caenyer oTMeTHTDb, UTO B HEKOTODHIX CAYYasiX HECMOTPH Ha Ha-
JAHYHE POMOUYECKHX KaJHGDPOB, akTHUeCKH YACTO TIOAB3YIOTCA TOAb-
K0 KBanpatseiMu (3aBOA uMmenu [Izepxunckxoro, cran 500). Ha cra-
He 500 saBoxa umenu Bopowmaosa umenTEs ABE MOArOTOBHTENb-
Hbl@ KJETH JJIs KPYIJIOrO U MOJOCOBOro XKeJesa; NocaefHdAs UMeer
Ue/MKOM CHCTEMY ,KBaZpaT-KBajpart”, a nepsasg HMeeT H poMOHue-
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CKHE KaaubGpH, HO BO MHOI'MX CJAy4YasXx HPOKATKA HEET NOMHOCTHIO B
chcTeMe K -aJpaT xBajzpart’. HOas storo crana 6uiio 6bl neneco-
06pa3HO MepeCMOTPETh KANHOPOBKH BhIACHH b BOSMOXHOCTL OrPaHH-
yu1bCl OJHHM KOMIJIEKTOM IMOATOTOBHTENbHBLIX BAaJKOB JJd BCex
npoduiaeli u BBECTH M1 HEr0 KaniuGPOBKY IO CHCTEMe ,pOMG-
KBaApat® B KOMOMHAUMH C ,KBAAPaAT KBAAPAT®.

Takxe caejpyer nepecMOTPeTb Heo6XOLUMOCTh TDPHMEHEHHS CH-
creMbl ,KBaApPaT-KBALAPAT“ Ha pane APyrux 3aBonoB (MOAroTOBH-
T2AbHBIX kKAeTax craHa 400 sasoma umenu Cragauna, craHa 550
OpAMOHHUKUA3EHCKOI O 33BOJA U AD.).



TJABAVI
KAJUBPOBKA T1OJIOCOBOI'O XEJIE3A
1. JlBa cnoco6a MpOKaTKH NOJIOCOBOTO eJje3a

TpokaTka NOAOCOBOTO XeJiesa Ha COPTOBBIX CTaHAX BEAETCH
ZBYMAl CNOCOGaMH—B 3aKPHTHX Kaliu6pax M B [IALKH (unm cry-
. NeHyaTHX) BAAKAX, NAANIMS, C NPEAYUCTOBHM peGpo-

BEIM NPONYCKOM. )

[leppmil cnoco6 — NpoKaTka B 3aKPHITRIX Kaau-
6pax — npumeHneTcs AAs TOJOCOBOrO eJaesa M-
punoit ot 80 xo 200 mu. [Tonyuenue OCTPHIX M TIps-
MBIX KPOMOK 3/eCh JOCTHTaeTCsi paGoToit ¢ OrpaHu-
YeHHBIM YIUMPEHHEM. ‘

Btopoit ¢noco6 — npokarka B [MAAKHX HAH CTY-
—— MEHYATHX BaJKaX, NPAMEHAETCH TJIABHBIM 06DPasoM
" Jad npokKaTtku mnoJoc "Maao# meHHbI——OT\ CaMBX
yakux 20 70 — 80 sma¢ wwpuHol. JlAs [OCTHIKEHHS
TOUHHIX PasMepoOB MOJOCH NO WIMPHHE, @ TAKKe MO-
JyUeHHs OCTPbIX M NPAMHIX KPOMOK IPH NPOKATKE,
N0 STOMY CroCOGY MPHUMEHSIOTCS Creuxanbiue ped-
dur. 59. Ko- poBbple kaaubpbl, pacnoJaarapoiuyecs nepef 4YuUCTO-
pg%;“":o W BHIMH, B KOTOPHIX MOJIOCA OCAKHBACTCH MO IHpUHE.
Pon obwarmags  [IpHMeHeRHe 3TOTO cnocoba npokatkk Aad Go-
B pe6poBoM Ka- J€€ IIMPOKHX TOJOC OTrPAHHYHBAETCA TEM, 4TO NPH

aubpe npokatke ,Ha pe6pO“ NMOCAETHHE MOTYT CrHbaThCA

W KOPOOUTbCA. Kak mokasaHo Ha ¢ur. 59. Oxmako,

BCEe ke M3BeCTHH CJAYyY4ad YAOBAETBOPHTEABHOH paGOTH NpH mpo-
KaTKe yepes pe6poBeie KaAMGPH TOJOC LIKPHHON Aaxe 10 150 ux
(3aBox umenu Oxtabpeckoit Pesoatounn, cran 500).

OnHyM U3 OCHOBHBLIX MOMEHTOB B KaJau6GpoBKe ION0COBOTO keae3ad
SBJASETCA NPABHABHBIA pacueT yUHpEeHHd. .

Bosee Tounme pesyabTaThl gas pacdera CBOOONHOTO YUWIHPEHHS .

NPH NpoKaTKe MOJAOCOBOTO kesneaa jAaer dopmyaa 3ubens:

1

z=k2 VR,

Beanunua xosguuventa K,—B dQopmyae 3ubess no  maHHHM
CaMOr0 3BTOpa, H3MEHAETCA B npejenax 0,30 — 0,40, Ognako npo-
BeJICHHO® HAMM 3HauuTe/bHOE XO/AMYeCTBO™ HaGJIOJEHHR noKasano,

t Tomes, 1934 r., Mo 6,
92

41O B. GOABLIMHCTBE CayuaeB ¢GakTHUYECKH BeAHUHHH K, HeCKONBKO
BHIE YKa3aHHHX MpexenoB. -

2 B TaGauwe 12 npusejeHu JaHHHE O BeJAnuvHax K, paccuuTaHEHX
HaMH TO (AaKTHYECKOMY yIIMPEeHHIO M 0GxaTHio (10 TeMmieram) gas
pAZa pasMepoB IOJOCOBOrO XKeJe3a, IPOKATHBAEMOro Ha CTaHax He-
KOTOPHIX IOMHKIX 33aBOJAOB.

Tabauya 12

Benuynun Kodpuuuenra csoGognoro ymupenns K, 8 dpopmyse 3ubens

smowe | cau | Mg | Mpotem seemeunc | Cocpunn peas
Opuxonninnzencinlt . . . . . 360 |45%12| os6—o0646 | 047
e e e e 360 | 50 X 12 0,342 — 0,476 0,42
HUvenn Crammna . . . . . . . 30 |40 10 0,356 — 0,424 0,39
" s e e e e e *] 35 }60X 6 0,208 — 0.524 0,38
" e e e < .1 230 12910 0,418 — 0,610 0,55
» e e e e e e . 250 | 22X 10 0,386 — 0.623 0,47
. w e e e e e e 250 125X & 0,246 — 0,683 0,47
Wmenu Bopowmmosa . . . .| 300 | 30X 6 0,266 ~ 0,643 0,42
- e e e e 30 |35x 8 0,481 - 0,820 0,64
. W e 300 | 4010 | 0,218 — 0,485 0,35
Umeny KupoBa . . . . . .. 330 {1 50x 8 0,294 — 0,828 0,50
» 8 e e e e 280 40 4 0,212 — 0,535 0,37
Cpenusas . . . . 0,45

[Ipuuusa 60JbWOro AuanaszoHa xoJebamiih K, —xo3duuueura
¢$opMmyan 3ubenss gas CBOOOLHOrO YUIHPEHHs, 3aBUCHT OT 1LeJOro
paga GakTopos, KOTOpHX (POpPMyaa He yuHTHIBAeT, KAk TemMueparypa
OPOKAaTKH, CKOPOCTb MPOKATKH, COCTOAHHME MOBEPXHOCTH BaJKOB H
np. Boabmoi (uanason xoaeGaHuit K, TOBODUT O HECOBepUIeHCTBE
caMoit popMyar; cpensss BeauunHa K= 0,45.

CoOrJaacHO JaHHbX 9TO# TAGJHIK MOXHO NMpuHATH, uTo K, H3Me-
HaeTcs B npexpeaax 0,21 -+-0,83.

dopmyaa 3ubess MpUMEHUMA HE TOJBKO JJIA pacyeTa CBOGOAHOrO
YUIHPEHUS, HO TaKXke M A9 OrPaHHYEHHOro NPH mNPOKATKE B 3a-
KPHITHIX Kaaubpax. B sToM c/lyyae B XOpOUIO 3aMOAHEeHHHX Kaauo-
pax ymupenue pasao 0,40--0,45 OT CcBOGOAHOro yWHP2HHS M CJe-
JosateasHO (opmyna 3ubens MPHMET BHX: : :

e H—hy/ BrEr—  H—h + BT

Z=(0,40-+0,45) K; 75~ V\R(H—h)‘——— =5~ VR(H—R),

rne K, = (0,4-0,45)-K,. :
Haunele o ¢pakrTuueckux BeJHUMHAX KosduuueHta K, BEIUMCIEH-
#bie 10 GakThyeckoMy MATEPHANY HEKOTOPHX 3ABOAOB, NPHUBEAEHH
B Tabaunue 13. ‘ ’
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Tabaruya 13
/ , v
BeauuHHBl K03 hHuneHTa OrpaulieHROTO yuinpenss K, B ¢ pmyae 3n6enu
TNipeneas nsmenenns Cpeiuss peanudnsd
3asonn Crau Ipoduib ; ;

H3€ . . .+ . . . 585 | 100 8 0,078 — 0,192 0,113
“Mfml q)p?,, e e . . .| 585 120X 8 0.0t9 — 6,078 0.074
v o e e e e e 585 | 130 X 8 006Y — 0,4 78 0.074
. s e e e .1 58 [ 140X 8 0,046 — 0,283 0,143
» e e e e 585 | 150X 8 0,081 — 0,152 0.118
. s e e e e 585 1 160X 8 0,070 — 0,100 0,085
. w e e e e 585 | 180X 8| .0,080— 0,174 0,116
Wmenu Bopommaosa . . .| 50| 90X 6 0,137 — 0,235 0,201
. o .. .| 50 | 80X 6 0,171 - 025 0,183

. . ...l 800 70X 6 0,154 0174 . 0,164 .
Umenn [sepxunckoro . . .| 500 | 152X 7 0.1 2—0,278 029
Mmeuu Ierpoeckoro . . .| 650 | 202X 10 0,065 — 0,169 0,115
2 » L. 420 | 70X 12 0,123 — ,203 0,163
Vimen# CrammHa. . . . . .| 400 } 10O X 7 0,055 — 0,314 0,146
" " e e e . o] 40 | 120X 10 0,083 — 0,147 0,124
" W e e e e | 40 | 10X 5} ©0074—0308 0,153
‘ e e e e e 400 | 16u X 8 0,121 — 0213 0,167
Cpenusast . . . . 0,138

CBoGoxtoce ymupenHe Ha raaaiom GapaGade
(no Temnaeram)
O6xatne (#Mxm) K 2
Vimenu Ppynze . . . . . . 585 | 100X 14 6, 0,18

. . ... .. 885 1120X 12 57 025
. S .. .. .| 5% | 110X 10 30 0,39
» L% e e e e e s ) 585 160 X 20- 2.6 0,35
. Jlzepxunckoro . . .| 9500 | 152X 7 .20 0,21
» Herposckoro . . .§ 420 | 70X 2" 45 0,29
. Bopommaoa . . .| 500 { 80X 8| 6.5 ‘ 023
» v . .} 560 Yo 1 5,9 0.27
7
Cpenuaa . . . . . 0,27

CornacH® NPUBEICHHLM JAHHBIM (akTHuecKu K, — H3MeHserca
B npepeaax 0,07—0,31; cpexnaa seauunsa K';=0,14; no nanuum
npod. A. [1. Yexmapepa A’,=0,15—0,17.

B HenocpepcTBeHHOH CBA3K € BONPOCAMH YIIWDEHHS HAXOAMTCS
BONPOC 06 onpejeaeHUH BeJWUHEBE HCXOLHOTO KBajpata mas Npo-
KaTKH NOJIOCOBOro eJjesa. ,

Hcxons us popmyan 2Kesa, cropoHa HCXOAHOTO KBaZpara x omnpe-
AeNseTCst CaenyiomuM oGpasom (¢ur. 60): . )
bt ki

b—x-——k(x—h) n x=—|~+7, -

rae % — KO3DHUUenT yMHUPEHHUs, b u f — WINPHHA U TONLLAHA TOAOCH.
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Heo6x0nuMO OTMETHTH, YTO APY BHIGOpPe BeJAHYHHH K0d(HUHEHTA
¢BOGOXHOTO yuHpPeHHs — B, IPOU3BOAUMOr0 Ha OCHOBAHHU IPAKTHKH
(oNBITHHM TyTeM), CIEAYET YHeCTb YHCAO MPONYCKOB HPH TpOKaTKe.
Kak Mbl yKe yxa3nBajqH paHee, NIPpH OJHOM U TOM Xe obmeM o6xa-
THH, HO NpPH PasHOM YHCJ]IE NPOMYCKOB,
Kos(uuReHT — B [ MeHbIIero uucaa
nponyckoB 6yner Goabuie, ueM xJad
60JbLICI0 YHCJAA NPONYCKOB.

[TonoGHuill e mnoxcyeT CTOPOHH
MCXOJAHOTO KBaZipaTa MOXHO CHeaaTh, o .
noab3ysch Gopmyaoin 3ubens, Ho B ITOM
cay4ae Ana ONpefefieHH X HYXHO pe- SN2
wath KyOHyeckOe ypaBHeHHE, 4TO XO- b
BOJIBHO CJIOMHO M He BEI3HBAeTCH He0G6-

KOUINOCTHIO, Tak KoK  ompexeacgine #un. M Coomianens piove
no npusefeHHoi popmyse zocrarouno P el e
AA9 MPAKTHKA.

.$'

2. O pacnmpeneseHHH BbITSKEK HPH TPOKaTKe
NOJIOCOBOI'O eJse3a

ITepexoms k BONMpOCY paclpeie/ieHUs BBITAXEK NPH NpPOKATKE
NOJOCOBOr0 KeJae3ad, CAeAyeT OTMETHTb, YTO TOJALKO INpH NMPQKaTKe
B S4KPHITHIX Kaau6pax 3TO pacrpejieJeHue 3aBUCHT OT KaJauODPOBKH,
TAK KAaK NPH NPOKAaTKe B IJafKMX BaJKaX OHO NMOYTH LEJIHKOM 3a-
BHUCHT OT HaCTPOHKH CTaHa. ,

" M3 pa6or, npemnaraiomux Ty HIH WHYIO METONHKY B pacmnpefe-
ACHHM BHITAXKEK, CenyeT oTMeTHTb pabotu JI. XKesa u B. Tadeans.

Tadeap nng pacyeta 06xKaTuil NpeaOKHA TaK HA3EIBAEMEIE ,CTY-
NeHd XaBJAeHMA“, COCTABJEHHHIE IAd Pa3HLIX- Pa3MepPoB NOJOCOBOro
Kesesa.

Ta6auna crynedeli Aasaeyus Tadeas CocTaBleHa Mo NAHHHIM
NpaKkTHKY 6e3 HajJeXalero TeOpeTHYeckoro O60CHOBaHHA. 3AeCh
He YYUTHIBAeTCH KaueCTBO - POKATHIBAEMOrO MeTauiAa, MOUIHOCTE ABH-
rateqs u Apyrue ¢axTopul nPoxatkn. OyeBHAHO, UTO B KAKAOM
YacTHOM cayuae pasHuoie Tadeas HO/MKHE KOPPEKTHPOBATbCH, HA YTO
ykasan u cam Tadeas.. \

Crynens naBiaeHusl PaCCYHTAHH A% GOJBIINX 06xkaTHidl, B 5TOM
M COCTOMT HX IIPEHMyLIECTBO, HO 3TO Xe penaeT Hx 6osee HJIH Me-
Hee TPHUrOXHAIMH TO/bKO NMPH JOCTATOYHOH MOUIHOCTH JBHTATeNs.

Pacnpesieniesde BHTSKEK MO NPOMycKkaM, MpW pacyere KaanoG-
POBKHM [0 CTYNEHAM jaBJCHHS, MOJyYaeTcs 4acTO COBEPUIEHHO He-
PaunHoOHANBHEIM, ' . : ’

Ha ¢ur 6! kpuBas B npeaCTaBiseT KpUBYIO BBITSXKEK TNPH NPO-
KaTKe noJocoBoro xeaesa 180X 8, paccuuranuyio no cnoco6y Ta-
dean. Kak Busno kpuBasi uMeeT BHJ JOMaHOMH JHHUH; HEOGXOAHMOCTD
YMEeHbLISHUA BHITSKEK K NMOCACJAHWM mpomyckam C NajeHHeM TeM-
nepaTypul 3nech COBEPINEHHO HE YuTeHa. /

[TpakTuvyecku npu pacyeTax KaAHGPOBKH M0JOCOBOro Xeaesa Cry-
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meHaMH XABACHUS TOJAb3YOTCH PEIKO. Kpusas A Ha ¢ur. 61 moxa-

. . Tabauya 14
paeT pacrnpejeaeHde BHITAXEK MPH MPOKATKE MOJOCOBOFO xeJesa . , 4
?§0X8 Ha 3aBoxe umeHu Ppyuse. Ta6auna crynenef masnenus
14 npuBefiedn (axkTHYGCKHE CTyneHw AABJCHHUd, pac- o
B Ttabauue mnp aNn6DOBOK - CTynenu pasienus
cuntadupe no npusuuny Tapeis pra pALa 3aBOACKHX K p : 3aBoau = | Mpopuns Nipnuena -
CpaBHeHHe [pUBEJEBHON TAGAUIL C tabauueir Tadens noxassiBaer, , 5 1 } 2 |3 I s l o [ 7 e
O MpaKTHYECKU AaHHHIE B GO/BIIHHCTBE CAYYaeB 3HaYHTENbHO OT/IH- ) ) -
410 1p Ya10TCA OT COOTBETCTBY IOUIHX Huenn Ppynse . 1585 100X 14 |0 45° 11 129 (39 |57 | 78t
L7 nauuux tabauust Tadeans. Toxe ?35’ {83;220 8 ]8,5 :138 22 21— |- .
. A8l A . Hexoropre Teoperuue- " i R lf(’)"e]%"
N e S A RN TR ckHe 060CHOBAHHA B PACCMa- 130 140
3 Nf N N TPUBAEMOM BOMDOCE HMEET . 585 1208 [0l 1,5 |4 |85/16531 |52
RV \ ‘ vetox Yesa. . . 585 lioxg 00 35 022 |42 |~ |
@§ / . | Ha ocdoBanuu skcnepu- i . 8t 40X O 25 16 a2t i35 |56 E:: Lone)
] 4 5 \ MeHTaJbHOro onpenenedusd AH6POBKH
3 13 o s BPEMEHHOr0 COMNPOTHBACHHUA . | 'roxe u
I Y N NPHM BHICOKHX TeMneparypax,. ‘ . 16)X 8n
% 12 — Xe3 BuIBEJ 3AKAIOUEHHP, HTO Wmenn Bopomn- ' 180 X8
=" . (Domuteck. hgedon ) yBeJHUYEHHe BPeMeHHOro co- ROBA . . . . . S00p 7020 |0 15 [11 |18 |29 |— | —
L= YA S N NPOTHUBJAEHUSI C NOHMXKEHHEM © Toxe 508 808 10 15 13 155]11 (18 |33
- ——Rpubos rocrmpoes no ey l AN TeMnepaTtyps IPOHCXOAHT O Vmenn l'l'emon- 50 0X10 1o 7 12 119 |36
S 40 55 7 & ,ApudmeTndeckoli nporpeccun cKoro . . . . . 550/ 20018 10| 7 18 |20 |49 || _
/z 3 4 7 . ¢ pasnocteio 1,07. Towe 4200 70X 12 | 0| pe6pos.| 3 [10 [14 |20 | 301
W, Orciopa 2XKes crpenan Bu- Vivenn sepwun- s00| 152 % 7 0 5 ;
BRITSXKKH HOJHEL CKOro . . . ., X 1, 31518132
<pur, G6l. JlnarpaMma pacnuperelNeHHs BHITS- gODL, t(x)'go ’.:m o FIH qum 06- Umenn Kuposa . 1330 50X 8 0f —(p) [ 1,58 |16 | = |
HEK 1o .nponyCKaM npH NpoKaTke noAOCOBO- bITb 00 D8 i AL HE . Toxe 330 458 0 v P8 (16 |— |~
FO Wenesa MpH PaSAMUHBIX CHOCOGax Kanu6- . PATHO, IPUTMOPUHOH Wwuenn Bopourn- v : ‘
pOBKH COTIPOTHUBJCHHIO”. mosa . . . .[300] 40x10 |0 . 217 {14 ]—-|—
Kpusas BhTAXEK 10 TPO- HWwenn Knposa . . 280] 40X 4 0 L35 [—(p)11 | —
HAKJIOHHOM Op1KOHUKUAIEH~
flyckam B COOTBETCTBHU C ITHM MPHHLUHKIOM HMEET BHJ cruit_ . .. .. [369 5012, |0 , 4 011 |19 |— | 1
npamoit (dur. 61, xpusan C). Toxe 360 45X12 10\ 419 119 |— | y
CpsizniBag H3MeHeHHE BLITSKEK NIPH NPOKAaTke C BPeMEHHHIM CO- Wmenn Cranuna . [350) 60X 6 |0 . 2 17|16 {235 —1
nporuBJennem, 2Ke3 HCXOQMA U3 COBEPIUICHHO NMPABUABLHEIX MPEXNO- MMeHH%’g‘;gm_ R I L e e e e iy
.CHIJIOK; HEJOCTaTOK ero MeToAa 3akjlo4aeTCs Jdllb B TOM, Yr0 Me- aoBa . . . .. 000 35%8 |0 —(p) |2 |5 |108— | —
XKy BPEMEH HEIM CONPOTHB/ACHHEM U TEMIIEPATY PO HMEeTCs He I;PZI:E' " 'l;?n(e ggg gg xg 8 . % g o |— | —
o g aBHeH . MeHx KupoBa. . » — =}
AMHCHHAS,  KPHBOAHHERHAT 3aBHCHMOCTD, BHIPAXaeMas yp Tome 230 25;24 o| 1 lsiZ |21
_ ’ - ~ R = Me—mT, Hmenr Craamna . [250 25X5 {0 R 217 |— | — 1
IPONyCcKe MOXHO OT- Vnenn ok I Red S I I () o o
JHUUH BHTAXKeEK, B MocnenHeM Menn Knposa . . |280] 22X 5 . 145 | — | | 1
Me'rllgigaﬂﬁol;flpa IpOKaTKe IOJOCO30I'0 Xele3a NPH pacuere KaJu- MMe""TC”""“" - |20 1(2)0)(%0 9 1 ¥ g P ol
! NMOAYYaATCA , oxe | X . 11,520 | 31
Gposku no crynesau gasaendn Taged, ovi BEIIHL 110Xy . 400 140X5 10l 1 |25 45 8125 185
CMUIKOM GOJABUWHKMH, 4TO HeJb3s NMPH3HATH MPABH ‘ 4 |
Mpu pacnpenenennd ByTsxek MO mnpuuuxny 2Kesa, BeaH4uHO

BHITAXKH B nocaeaHeM IIpOnycCke MOXHO 33AaTbCH.

[lono6uue xe pesuunne BuTANEK HMEIOTC
- A1 HA 3TOM CTa”e mag
[MpakTuyeck Ba HAWHKX 3aBOAAX BHITAXKKY B TOCASXHUX MPO , x

NOJA0COBOro xeaesa IPYTUX Pa3MepoB, a Takxe

% - W pale CTaHop mpy-
MyCKaxX HepPemgKo NOCTHTAI0T B*ChMA BHICOKHX sgayenudt. Tax, Hagﬁg- THX 388070B (cTams B30 n 420 33ona. ek e Page crano ng}')
mep, Ha crane 50) 3asoxa umedu BopoumHa0Ba glpn npommeﬁ;y - Takne Benunnsl  wertncer netyer et )
cosoro uenesa 90 X 1/0 O6xarue gocruraer ZO/P(BHTH}KKa ¢ pr HeBhICOKOH Temmnepatype MOJOCH B' molaegHux lipoayckax
/ " I
CM. (bﬂr. 62)- ! CryneHu aaBreuns NPUGIH3UTEABHO COOTBETCTBYIOT TabaUa Tadeas.
"9
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Gonpmue o6xaTus BPeAHO OTPANKAIOTCs HA {)aGOTe CTaHA U JABHra-
Tenst, CAAbEO W3HAIIMBAIOT BaJkH, NPOGHAL NONOCH MOJYUYaETCT He-
NPaBUALHEIN, C BHIYKABMA GOKOBHIMH TpaHAMH, NOAyueHue TOUHBIX
pa3MepoB KaK no IUHPMHE TaK H 7O TONLIKHE 33TPYLHACTCH.

, B npaBuabHO PAacCHHTAHHBIX KaJMGPOBKAX BHITAMKH B MIOCACNHHX
* IPOHYCKAX He JNOJIKHbBI NPEBLILIATH 30%. Takue BeJHUHHL BHITAXEK
¥ NPUMEHSIOTCS HAa MBOTHX X(pOWO paGotalomux craHax (cran 400
3aBoja umenu Craauua, cran 500 3aBosa uMeHH Jl3epxHHCKOrO M AP.)-

)i
1)
. [
o A [
%‘ / 1\ // /
Su ;
% / < \\\ J,/ d
§.3 / /" x‘—.’“’ -
g / )4 //
g / i
S 74 L
bl §
o oL / ~=— 10 memvidan  }
/’ N - 7’ . 112 paCYENOM
PEEED (1T 1]
7 2 3 4 5 1) 7 8
NNnponyckof—=

&ur. 62. JnarpaMma pacnpcipencHus BHITSXEK NPH TIpo-
KaTke Non0CoBoro enesa 90 X 10 crana 500 sagona
BMenu Bopomrunosa )

Kacasch BenHunH YTrJOB 3axBaTa, clefyer OTMETHTb, UTO MNpH
MpaBHABHOM pacnpenesernu o6xaTufl HJAH BbITAXKEK, YIJIH 3axBaTa.
MpH NPOKATKe NOJOCOBOTO XKe/Je3a IOYTH HUKOTAA HEe MpEBLIMIAIOT
16—17°, Tak uTo 2axBaT MeTajna BaJkaMu obecneunsaercs Ges
Hacevex HAH HaBapok. Bce »e HekOTOpb@ 33BOAB HA TOJOCOBEIX
TPHO TIPUMEHSIIOT Ha(euKy BaJKOB, 4TO CJACLYET NPHU3HATH HepauH-
OHa/NbHBIM C TOUKH 3peHHs KaueCTBa NP Kara.

Hanpumep, NPUMEHSIOT HECEYKH BaJAKCB Ha MNOJOCOBOM TPHO
crana 500 3aBosia wmenu Bopowwnaosa. Yrabl 3axpaTa B JHAaHHOM
cayuae He mpeBblwaior 17°, CKOpOCTb TIPOKaTKU mopanka 3,0 u[cek;
HA APYTHX 3aBOAAX NPH FAKMX JXKe yraaX 3axBaTa.Hd CKOPOCTsX NpoO-
xaTku pabortaioT 6e3 naceuek.

3. KaanGpoBKa nosecoBoro xenesa, NpoOKaTLIBaeMOro
B 3aKpbITBIX xanubpax

Kanu6poBKa MONOCOBOTO sxenesa MO 3TOMY CNOCOGYy MoxeT GHITH
l0CTPOEHA BeChbMA PALUQHANBLHO; MOXKET GbiTh AOCTUIHYTO Hanbojee

98 .

- HMEET CpeaHaf YaCTh IOJOCHL.

npaBHAbHOE pacupejleienye BHTHKEK NO Npomyckam. Pacuer o6xa-
Tuii A8 STATO NOJIKEH, BECTHCh B CTPOrOM COOTBETCTBHH C 3apaHee
fOCTPOCHHOA JHarpaMMOoil BEITAKEK; PACYET yIUHPEHHUS NIPOU3BOHTC S
no dopmyae 3ubess. # a

Ha. npaxkTuke MOryT BCTPeTHThCH CaAy4ad, KOFZA HEBOSMOXKHO
uaH 3aTPYLHMTEAbHO MOJNY4eHHe TpeGyeMol Ml NAHHOTO HNPoduAs
pe/MUHBB HCXOZHOTO KBaAPaTa. B aToM cayuae TpeGyemas mmpuna
AOJOCHE. ToJiydaercss u3. 6au-

KalIlero MeHbIIero XBafpa~ 47, a -
ra, NOAB3YACh CIEUUAIBbHBIM ey

IpHEMOM A BLIHYXAEHHOTO - I =~ }r r‘:"”,
ylHpenns. - LLEE S : N

[Torocy B onuoM us mep- -
BLIX NOATOTOBHTENBHHIX Ka-
JARGPOB ,HEPEIKUMAIOT® TOCe-- 7
peAune (bur. 63), a B cxe- S
aywoumem kaaubpe o6xumaor | L < :%M”’
kpas. 10 TOJNLHHH, KOTOPYIO L%?“W-:::.:“f

Macca cpeasux wuacrteit mo- -
JOCH B 3TOM cJayuae He 06- . .
XKHMAeTCa ¥ BHTAXKKA ee pPaB- B _

Ha HYJ0; CpefHsaa YacTbh TOp- i
MO3HT BHTAXKKY 06)KHMaeMbiX

KpalHMX 4aciefl, MetTaaan Ko- L ’ '
TOPHIX, BCAEGACTBHE 3TOrO, TS s N

nouTH 1UeJHKOM IMOCTynaer
Par. 63. MNpueMs BHHYKAECHHOTO yHMPeHHS

Ha VINHpEeHue,
Beauuuna yuHpenns A IAq  YBeaHdeHus u:g%zu NPOKaThBaEMbIX

MOROGHBIX CAY4YaeB PACCYHTHI-
BAeTCsd, UCXOAs U3 CYMM OGXKATHIX MIOMAaKe /

meTanna. Tak, nas cay-
uaes, NMpPEJACTaBJeHHEX HAa ¢ur. 63, umeem: da Y

e e ol <o G s e e i i, st 2 .....’

Iyt

|

14

1
]

z—2%H—h - ®

. B '
Z= m'fﬁ(H"—h)- , - ' (1

rie m-—koaduuuenrT, Aexaumuilt B Npegeaax 0,55—0,65, Tak xak =
arolnza Clydae 4acTb MeTanna MAET H Ha BRITSKKY.
CNH TMOJOCA OGKMMAETCH HE N0 TOMLHHLL Cp
: epueit yacTu 4, a
1610 MeHbwer ToamuHy A (pur. 63,11), To ymupenue mMoxeT Gpirn
yes OCOGOH MOrpemHocTH MOACYHTAHO, KAK CyMMa BHIHYXIEHHOI'O
WHPEHHs KPAeB M YWHpPeHHa MOAOCH &)X A n
v obxaruu A
(1o dopmyae 3ucens). P mz\izé
OcHoBHEIM HegocTaTKOM CHOCOGA MPOKATKH B 3aKPHITHX K‘;}E ,L)(T‘
Pax siBAAETCA TPYAHOCTL MOAYYEHHST YUCTOH NMOBEPXHOCTH T Lo
Nosocel. Beaeacrane orcyreTsns peposbix nponyckos npg;q@;rmgqﬁ
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quamMs KaK TepBuuHas, TaK M BTOPHYHAH OKA/NHHA YAaCTHYHO OCTa-
ercs Ha TPOKATHBAEMOH IUTYKe M BAABANBAETCS B MAcCy MeTaja.

KpoMe TOro, npu -npoxaTke B 3aKPHTHX KaJAn6pax Kaxusi pas-
mep HOJOCH 1O IHPHHE TpebyeT CneudasbHOd CHCTeMu KaauGpos,
qTO 3aTpyAMser paGoTy B cay4de HaAH4HA 6OJbIIOrO COPTAMEHTA
npoKATA H MEJIKHX 3aKa30B (Co3faercd 6o/buiof NapK BANKOB, YaCThIe
nepeBaIKH).

[pokaTkd KpyINHOCOPTHOTO NMOJOCOBOTO XKe/je3a BeleTc OGHYHO
P CHEUHANH3HPOBAHHOA KJAETH TPHO C OCOGOH KarHOPOBKOR.

3aroToBKa NOCTYNaeT B IMOJOCOBOE IOATOTOBHTEABbHOE TPHO,
MJIH HETMOCPeACTBEHHO U3 OGKHMAa WM U3 o6uie# MoAroTOBHTEALHOM
KJeTH. :

Ha ¢ur. 64 npeacrassena o6mias cxema NMPOKAaTKH IOJOCOBOTO
xene3a Ha crane 585 sasoja umenu OpyHse. |

Ha ¢ur. 65, 66, 67 npeacrasiensl THIHYHHE KaJlHOGPOBKM 1OJO-
COBOr0 XKeJe3a B 3aKPHTHIX KaJanbpax. (

B rabauue 15 npuBoparcs B3fAThiE HAa BEIGOPKY JAHHBIE O KaJIH-
6pOBKE HEKOTOPHIX XaPAKTEPHLIX Pa3MEPOB NOJOCOBOTO KeJesa, mpo-
KATHIBAGMOIO HA IOXKHBIX METa/JyPrHYeCKHX 3aBOJaXx.

JlnanasoH MPOKATKH MO TOJL{MHE MOJOCOBOrO xeesa PasAHYHBX
pasMepoB, NPUBEXEHHLIX B Tabauue 15, Becbma BeJHK.

Tabauga 15
OcHOBHBIE JaHHBIE 10 KaXHOGpoBKe KPYRMHOCOPTHOrO HONOCOBOTO Welde3a
g s |B
3asoau Pasmepws | Paswerst (= | B 1EE) e
noaocu AH. IE-LIEY pAMEUsHNE
ﬁ 3aror. 53 a; 55
5 . |FE|3B|&3
Vimenn TMetposckoro . . (4201 70 X 12| Ks. 57 7 13,75{1,21 KB.—kBagpar
Wnenn Bopowmnaosa . . |500| 70 20| Ks. 58 . {524 11,20 Iip. — npamo-
, S YTONbHUK,
" » . .1500f 80 8 Ks. 60 7 1562{1,28, B Tta6anuy
» . .- 1500] 90 10 Ks. 70 5 15.47|1,41| BxaoueHsl nam-
Vimenn ®pynze . . . . 1535100 X 14 |Tp. 85X 95| 7 |59 |129] nble, QTHOCAIH.
" ” <« . . 15851120 % 1. |MOp. 111X 80| 5 16,26|1,43| HckaOUUTENLHO
. » < . . . 1585140 X 1Q1MIp. 121K 801 7 17,32]1,33] k cnenHanbHLIM
K . - . . . 1585} 160 X 20 |[Ip. 134X 80| 7 ,3,58|1,20] moaocosbiM (Nps-
“w " . . . .|585)180 X &|FIp. 166X 80 7 |9.6 1,38 MoyroabHBIM)
Muenn Crammna . . . . 4 0[100X 7]lIp. 41X 94/ 7 155 [1,28| xanuGpam.
N » © v . . 4001 120 XX 10 {'Ip.- 54X10-{ 7 |4.80(1,25
” » LI 400 I‘IOX 5 ‘]p- 54)(‘28 9 9,85 1,29
Hwmenn Hdsepwunckoro . |500{152 X 7 IIp. .80%120{ 9 19,0 1,28
Wmenn Herposekoro . . 550202,5)(18]ﬂp. 81x189].5 [4,0 1,325

1
. AHanM3upys NpHUBEleHHHe jAAHHBIE, HEOGXOAMMO IIpPeXIe BCere
06pATUTBCA K BeNUYHHAM cpemaux KO3DHUUHMEHTOB BHITANKEK, XapaK-
TepU3YIOIBX HHTEHCUBHOCTL pgedopmaiud. COrnacso TabaHUE MaK-
cuMaJbHbE BEAHUMHH MPUHAgAexar cTany 585 3aBojga umenn PpyHse.
JlpurateseM 3TOro CTaHA fBAseTcA HEAOCTATOYHON MOLHOCTH Napo-

¢

i00

pas MawuHa (750 JIC), nMo3TOMY. B OTHOWIEHHH HHTCHCHBHOCTH He-
$opMaUHK  KaAHGPOBKY C/AELAYeT NPH3HATH BHOJHE yaosseTBOpH-
reabHOH. HaGmonenns 3a paGoToit craua noxasaad, 4to p HEKOoTO-
pHX CJAY4asX, OCOGEHHO NIDH NPOKATKe TBEPAHX CTANCH M TOHKHX
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dur. 64, Oﬁxﬁaa CXeMa TPOKATKH NMOJIOCOBOTO Kejesa Ha cTane 585
3aBoJa HMeHH Ppyuse .

gop'roa, 6.nar%11apﬂ 60abwHM O6GKATHAM ABHraTes b C TPYZOM Chpa-
JMAeTCAd ¢ padoroli, YTO CBHIEETEALCTBYET 0 11
’ enNeabH -
BaHUH ero MOIIHOCTH. pex OM HENOML30
Takue xe BuBOALI MOXHO CHAEJAATH H
B OTHOUIECHHH NOATOTOBH-
TeABHOro nosocosoro Tpuo craa 500 sasoma mmenn BopowuaoBa.
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&ur 65. TModocoBoe Tpuo craHa_585 3aBona nMeny PPyH3e A WHPHHBL TOA0C 160 u 110 a4 romumHolt 8—25 mMa

CrelyeT OTMETHTb, 4TO HA 3TOM CTadHe GoJblIHE BEJMYMHBI CPel-
gero KC2(UUMeHTa BLITAXKH OTHOCATCA MCKAIOYHTENbHO K IIpO-

H
g5
0
)
=
o~
X
[ ]
- o]
are & arr- ) —re §
%01 HOUK ) §
o i N, o]
1755 a7 Yz Q 2774 5
e V74 It f——ar? 5
2, Ky ] 8
=
Fl' £
’ CQ S [«7
o7 = 957 : (a7 @
, \ R}
% =
8 gyg%ﬂ/z‘/ﬂlfllﬁ ‘Q’T; 2 % 27 ng
2 - 72
R | . % X—ar g
)
267 = oy °
275 V772 [ 2 §
Y5 757 I ——#00
i o JIHOUSE” s
78— Nk wr——=2 S—ur °
< °
L 204 bem o9r  F,
CO 4 ey ; -3 7oL :
0/ ! 7 ‘ 9 7% g
Rl Lo 8
. try — [=]
09—t \3’ 79y —= 5"7\ 8—or 3
G -
a7 Ydn asr £9 )= wr g
[ N i ©
018 oI N —/8 ¢ .
R’ R 7777771 T
o5y I 0 7 NV ®
' e | YR
a8 " e

KaTKe Ha 3ToM TPHO; obmue XKe BEeJHUHHB CPEAHHX K03()HIHEHTOB
BHUTAXEK, cquTas BCe NPONYCKH — MOcAe 06:x1uMa A0 KOHEUHOro npo-

' ¢uag, — Hex HcTATOYHH, OJ4arodaps HU3KHM BLITHKKAM B nepBoi

YepHOBOH KJeTH.
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Ha ¢ur. 62 npeacrasiena auarpavma BEITSKEK HOJIOCOBOrQ xe-
ae3a 90 X 10 Ha stom crane. Kak BugHO u3 Gburypel, B nepBeX Tpex
nponyCckax (CHCtema ,KBAaAPaT-kBALPAT®) DACUETHHIE BLITHXKH He
npeBbIAT 119 u TOIBKO C 4eTBEPTOrO MPONYyCKa, MpPH nepexoxue
B I10J10COBOe TpHO, Pe3KO BO3PACTAIOT.

HenocTaTounsie BeanuHHsl CPeHHX KOS(HUNEHTOB BHTAKEK HMe-
I0TCA TaKxe Ha crane 400 saBoja mMenu Cranuna M crane 420 3a-
BOla umerm IleTposckoro, rae p He npesocxomur 1,29 0pH pocTa-
TOYHBIX MOILLHOCTAX ABHrateded. IToxpoGubiii anatu3 paGoTel U Ka-
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Pur. 67. [lonocoBoe Tpuo crama 400 Craamuckoro 3aBOna] AAS MOAOC
100 X4 —~12 uu

JUGPOBKH 3THX CTAHOB NOKA3ad, 4TO MO pany npoduaeii umeercs
BOSMOXHOCTb COKPALICHHS YHCJA NPONYCKOB M YBEJMWEHHS NPOU3-
BOAHTEABHOCTH. :

Ilpu KoHCTPyHpOBaBHHM 33K PHITHIX KaAu6poB s NOJOCOBOrO Xe-~
Ae3a TpeGyeics paspelnTh CAeNyIOLIHe BOTNPOCH: :

1) O Besuunne ykaona crenok xanubpa (BeINYCK), BHPaxKaeMOH B
MPOLEHTAX K BHICOTe,

© 2) O Benuuune cdacok wuau 3aKPYIr/M€HHH# BHYTPEHHHX YIJIOB Ka-

au6pa. ' “

3) O BHICOTe 6ypTOB M MaKCHMAABHO BO3MOXHOH BHICOTE NOXbEMA
BEPXHEIO BaJKd, Y4TO onpegesser Zuana3oH NMPOKATKH NO TOJLIKBE,

Corsiacho ananv3a snaunTenLHOTO KONHYECTBA NPaKTHYECKHX JdH-
HBIX, HMCIOLMXCA B HaleM DacClOPSKEHHH, NPH' NPOKATKE TOJIOCO-
BOTO X€J€33a TOJMMKNHOA or 8 10 40 Mm B OfHUX M Tex e KajaH-
6pax, MOXHO peKOMEeBnOBaTty TJeRYIOUHE BEJIHYHHN BHINYCKOB:

a) JJe NepBHX nNo X0ny npokatku KaiubpoB—3%, .

6) AA NMOCNE€HHX o X0y mpokaTku Kaaiu6pos— 1,5%.

OTH BEANYUHB C OAHOH CTOPOHB! AOCTATOYHH S JAETKOrO Bhi-
nycKa HMOJOCH! M3 KanHGPa M ynoBAeTFOPHTEABHB NS nepeToyek
H C JpYrOf CTOPOHH He HCKaXaioT npoduas.
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Beanudun (acox waM 3aKpyrnewuii, npaMensomuecs O6BIYHO Ha
33BOA3X, DA33JHYHBl W YCTAHABJWBAIOTCA Ha OCHOBAHHH OPaKTHKH
paGoTHI. : ,

[To pawnwM, HMeEHOHIEMCS B HaweMm pacmopsmKeHnH, MOXHO TpH-
HATb B NEPBLIX MO XOAY NPOKATKH KainCpax BeAHUHHY pannyca
3aKPYTIICHUA MM KAaTETA TPEYTOJbHKKA, O6DA30BAHHOTO (ackod ¢
JHHHAMH OTPAHHYEHHA KaAMODa,— OK00 0,25 OT MHHHMAABHOH B~
coThl kaaubpa (N0 ma6JCHY); B NPeLYHCTOROM xaaubpe STU BeNU-
YHHBL LOJKHBL GbITh yMeHblueHb 10 0,12—0,10 BEICOTH xaaubpa.

JlnanasoH NpoKaTKW PASHBIX TOJMHH [O-
JI0COBOTO Kene3a B ONHMX M TexX Xe Ka-
Au6pax (pasHOCTb MeXAY MaKCHMAJBHOM
MHHHMA/bHOMA TOJIIMHO! NOJOCH) LOCTUraeT
nnoraa 30—35 mx, HO ayuwe mepsxartvCa B
npenenax 15—20 mm, Tak Kak npum sHauu-
TEAbHOM YBeJHYEHHH BHICOTHI Kaaubpa Gaa-
rojaps yx/JOHY CTeHOK OGpa3yloTcsi 3HAuM-
TeJbHBIE 3a30PH, B KOTOPble METAMd MQIKET
BhlZaBAKBaTLCs ((ur. 68), s . .

O6pamascy k anagusy KORQHUrypaUHK Ka-  yur. 68, O6pasoBarne sa-
AHGPOB, MOXKHO 3aMETHTb, YTO B GOABWIMH- katop NPH NpoKaTke noao-
CTBE C1y4aeB NPAKTHUECKH BTH KAJMHGPH MMe- COBOTO elesa B 3aKphl-
I0T 328KPHITYI0 NPAMOYTOAbHYI0 (GOPMYy ¢ 3a- TX Kamn6rax npu smau-

TCAbHOM JHana3cHe 1o
KpYriesueM BHYTPEHRHX y110B. Cnennduunsbl TOALM e
TOABKO Kaau6pe ctana 500 3aBoma umeny . 7
J3epxunckoro M crasa 400 3aBoga umenu Craamna. Kaau6pm stux
CTaHOB MOCTPOCHH C PACYETOM COZJAHHA BHIHYIKAEHHOTO YIIHPEHUS,
TaK KaKk OU€BHIHO OGhYHas (OPM4 MM HE OGECNEuHBaeT NOJyye-
Hus TpeOyeMOi IWHPHHBL FAH OCTPHIX KPOMOK. Tak, HanpuMep, no-
Jaoca 152 X 7 ua ctane 500 3aBoja umenw J3€ pXHHCKOTO NpCKATH-
BaeTca M3 3aroToBkH cevenueM 120X €0. O6mee o6xaTtne

H—h=80—7=73 un,
NpUREMEs KoauumuenT ymupenns k— 0,35, obmee ymupenne 6yner
. Z=0,35X73=255 mn,

C1€10BaTeSBHO WHPHHA 32FOTOBKHM TPH TOAmMHe 80 MM nast npo-
KaTku 3TOro npo¢mas npu CBOGOAHOM YIUMDEHMM NOJXKHA OLITH

. B==152—25,5=126,5 uu,

bakTHueckn xe wupyHA 3arOTOBKH 120 mx, nostomy nomsteo npH-
Aanne kaaubpam cneuuaabHol GOPMBI.
Ha ¢ur. 69 npusonstcs wabnonb Kann6poB pas Yrasauuol no-
J0cH 152 XX 7. .
[lepexonnm k ananusy pacnpereNeHHs BHITsKEK NpH npokaTtke.
Ha ¢wur. 70 npupenesbl nHArpaMMhl BrTH¥eK NpUH NpOKaTKe He-
KOTOPHIX PasmMepOB NOJOCOBOTO % €J1€3a, NPUBEAERHOTO B Tabanue 15.
Ananus atux AuarpamM NOKashiBa€T, 4yTo B HEKOTOPHX CJAyudasx
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BHITSXKKH N0 TNPOMyCKam DPaclpeieneHbl HepaBHOMEPHO 'M HajJjexa-
1wero IAaBHOrO CHUXEHHS HX K NMOCAENHHM INIPONYyCKaM HE HMEeTcH.
Jlyduiee pacnpeje/ieHHe BHTSXXEK HMeeTcd Ha craHe 585 3aB ia

v nmenn PpyHse, rae xapax-

TEép BHTAXKEK 113 00Jb-

POBKE 110JIOCOBOTO Ke/e3a
- 70 20 Ba ‘CraHe 3aBOAA
umenu Bopowuaosa. _

JdanHbe KaanGpOBKH:

""*w»‘\*mr__._——-—""’“' wuucta npodunrelt omu-
: HAKOB — BHITSDKKH BO3pa-
N o Fe754] CTal0T OT NepBoro mnpo-
S N - — w1 £ 4. TyCKa KO BTOPOMY H 3a-
| 47 TEM TPABHJABHO MOHMKAIOT-
T\/ /J cs. Manble BEITSXKKH B 1€p-
s ® BOM MPOMYyCKe BIOJHE N0-
! L7 2 HATHH, TaK KaK TpH 60ab-
“ —— | WHX PasMepax 3aroTOBOK
N o naxke Ooabiloe o6xaTHe He
4 ] k- S 8610 £ AaeT GOJMbIIHX BHITAKEK.
SN 3akanuyuBas 0630p Ka-
o _ IHOPOBKH MOJAOCOBOTO Ke-
b ;‘52? , A€3a, IPOKaThiBaeMOrd B
- : 3aKPHITHIX KaAubpax, B xa-
N N yecTBE mMpUMepa pPalLHOHA-
ﬁ S S £ d}~- JH3AUMH TAaKOH KamHGpOB-
N\ B! j/ KH pacCMOTPHM BO3MOXK-
) Yasz HbIE YJYHIIEHHS 'B KAAHO-

!

e
Ta
20
Ry
3
L

£

} 78 HCXOZHOE CeYeHue — 3aro-

oy TOBKa H3 c;genwa'ror,o 'Ka-

y aubpa 72X 72 mu, nao-

N ﬁ& _E.: i y ma,uli, ceuenus 4910 ma,
S gy Yucao nponyckoe — 10.

: 513 [Tpokatka BegeTCcs B

NI J TPeX KJeTAX — 4Ye€PHOBOH

s 774 IO CHcTemeé ,KBagpar-

w08 KBanpar“, MOATOTOBUTENb-

1522 HO#l — IO CHCTEeMe 3aKphi-

s Fstn . THX KaJub6pos ¥ OAMH OT-

518 JeJOYHbIH NPONmyCK B raaf-

KHX BaJkKax.
B nepBuix nartu npony-

CKax Mo CHCTeMe .KBajapar-

¥BaApat cpeaHuil xosdpuumenr sursmiH-— 1,065, a B nocremuux

nATH —B IOATOTOBUTEJbHOM Tpuo—1,195. .
O6uwuit cpeppuit kbsbuuyment BHITSKKH

ur 69. Uepremu 11a61ouos aaa noaocs! 152 3 7
crana 300 saeona mMenn Jizepmuuckoro
1

10 m 10 :
p= 1380 = V= 3,508 = 1,135.
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Pasbop npoxatku JApyrux pasMepos MOJOCOBOrO xese3a 1o
3TOMY CTaHy mokasaz, yro sanpumep, nojoca 90 XX 10 npokarsiBaeTcs
B BOCEMb IPONYCKOB M3 3aroToBKM ceuenHem 6080 sm?, npuuem
cpesHuEt KO3(DUIUHEHT BHITSKKH

8 /I EARNA 8,
p=) Y688 =127.
Jisuratean npu stom paGoraer yAOBJAETBOPHTENBHO.
17
: A-3-0um Dpyr3elilnS
16 v B30um QoiHze #1008
g ) L-30um Asepkurckoeot/557
’ “§ B-3-Gum Flempolckosor 2025418
o
g :
3 ! o
g 3 ! !
\::_E; o
3 aes
71\
\ -y
N

/ 2 3 4 5 g 7 8 g

NN nponyckol

dur. 70. CBonnas aAwarpaMma paciipeneneHus BRITAKEK MO npo-
nyCKaM Ipy npoxkarke NOAOCOBOro Keiaesa

" Y3 COMOCTABJGHUS BTHX B2NHUHH MOXKHO CIEAATh 3AKJAIOYEHHE, .
410 npH npoxatxe nogocs 7020 MOKHO COKPATHTb HHCAO NPO-
TyCKOB, TAK KaK OYEBUIHO, NPEusTCTBUA CO CTOPOHH JBHraTe]d He
uMeeTcs. 3o

[Mpunumas Beauuuny 1,27 kak BIOJHE AONYCTHMYIO C TOUKH 3pe-
HHSL HArpy3kH IBHUTATENsl, HAXONLHMM: :

S— 13,558
1,27 =1/3,558, otkyna n= 13"1',?7' =53,

T: €, C/IeAyeT IPHHATH IIECTh MPOIYCKOB. :
T1pon3BoaMM NPOBEPKY MUHMMAJLHOrO Yucaa MPONyCckos. Uncao
YHACTOBbLIX KaJAUOGPOB — ABa. :
Koatduuuent BuTSxKY B MOCJAeIHeM NPONyCKE NPUANMaeM 1,18,
a B npeanocaesneMm — 1,23, Toraa ceueHwe MOJAOCH, BHIXOAAWEH H3
‘IOC/Ae AHErO YepHOBOTro Kaan6pa, Oynet: 1380 X 1,18 X 1,23 222000 a2,
BoITAKKY B NOJOCOBHIX 3aKPHTHX Kaaubpax, 6e3 ymepba nis Ka-
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yecTBa METajaa, MOTYT ObiTh B3aTH A0 1,25, T. e. ppn = 1,25, Torna
uMeeM:

- /1010 __ e 1g 245 .
— —_— — g ) ~
1,25 VQUUO >V/245 w _E1,25=4'

T. € H C 9TOH TOYKH 3peHHs NpOKaTKa BO3MOXHA B WIECTb NpO-
HyCKOB.

Y unTHIBASE Maable BHITAXKH B KBAJIDATHHX KaJAubpax, COKPALICHHE
nponyCKOB CJeAyeT NPOH3BECTH B NEPBOH KJeTH: TOrla B Hell ocTa-
HETCS TOJNLKO ONHH NpONMYCK, B KOTOPOM HEO6XOAMMO” HOMYYHTH
KBaApaT TpefyeMO#l BeJUUHHEI, :

b+ ki

Paamep cTOpONDB KBajipaTa paccyHTHIBACTCS O DOpMYIIe @ == Ty
YIHpeHHe 31eCh OrpaHHuEHHOE, IO3TOMY NpHHEMas k= 0,2, umeem:

_T0402X20
R

WIOmMAaAb TAKOTO KBaapaTa==3800 mMM2 u]'KOS(HIHEHT BHITSIKKM B
HeM Oyner .
1
e

YTO NpPH BBICOKOH TeMnepaType 3arOTOBKH BIOJHE AOMYCTHMO. Bhi-
6paB 3aTeM NOCTENMEHHO CHHIKAIIUMECS BENHUHHE BHTAXEK OT 1,3
1o 1,15, MOXHO Onpefe/NNTh pasMepn BCeX KaauGpos. o

Ilpu paunguanusauny Kain6pOBKH NOJOCOBOrO xejaesa NOAe3~
HbIM SIBASCTCH, TI€ TG BO3MOXHO, NIEPEBECTH NPOKATKY H3 CHCTEMi
3aKPHTHX KaAHGPOB B TAaJKME (WM CTyneHuaTble) BAJAKH C peGpo-
BbIM NPEAOTAEJNOUYHBIM TPONYyCcKOM. [IpenmymecTBa NOCAeAHErO CIIO-
co6a NOHANTHH Ge3 nosicHenuil. B raagxkux Baskax Ges ONAaceHus
MOXHO NpOKATHBATE NOJOCH WHpHHOH A0 100 sm, npu ToMIUMHE
e Buxe 8—10 mm (Tak uTO, Hanpumep, Ha crame 500 3aBoxa
HMeHH BOpPOIINJOBA MOYTH BCE MOJOCOBOE XKEA€30 MOMXHO KATaTh
B IJMaJKHX BaJKax). -

B saxsoyeHne HeO6XOZMMO OCTAHOBHTBHCH HA MOHTaXe KanHG-
poB Ha BaJKax.
Tpnlc/)l.ssecmbr ABA CNOCOGAa MOHTAXA 3aKPHITHIX KAJMGPOB B CTaHAX

1) kamu6prr MOHTHPYIOTC OZMH HAX APYTHM H

IQT) K8/JHOpDH MOHTMPYIOTCA B IAXMaTHOM MNOPSIKe.
akonngHﬁ HAn6ONee yNOTPeGHTEJBHBIH CNoco6 maeT Haubonee

MHO€ ncnospb3oBanne 60uky Badka. KosduuueHT uCIOAb30Ba-

HHSt OOYKH Baaka, BBIPAXKAEMHY OTHOLICHHEM CYMMB! HIMDHH Bcex

KaJu6poB k zb.
p YIBOEHHOH AAuHE GOuYKH BaJjka, T. €. 3=ﬂ, JLOCTHTaeT

B 3TOM Ciyuae makcumyma. O6BHIYHO 3TO HAET BO3MOXKHOCTL cocpe-
AOTOHMIDL B ONHOM TPHO HeCKOJBKO pasMepOB IOJOC: TaK, HAMPH-
M€p, B IOITOTOBHTe/ILHOM TPHO cTaHa 500 3aBOZA HMeHH éopown-
/10Ba.KaTAeTCHA 4 pasmepa MONOC NO IHPHHE.
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HepocratkoM 3TOro C€nocofa sBASETCA HEBO3IMOXHOCTH HAATh
HaAAeKAIMA 3aMac Ha YWHPEHAE B BEPXHMX KAJAH3pax, ur0 MOXKET
IpUBECTH MHOrAa K mepeno/Heduio ux. Kpome toro, oGuiduo B 3TOM
c/ayuae NOBOJBHO BeAMKH BEDXHUE NaBJAEHHs, YTO NPHBORMT K pac-
CMOTPeHHHIM BHIUIE HexeAaTeNbHHM sABleduaM. B uacTaocrtd, Ha

crade 400 saBoga umenn Craauna ¥ ma crade 550 3aBojga uMedm

[TeTPOBCKOrO BEAMYHHH CEKYHAHHIX pacTAMEHHH NOCTHrAIOT 25]—
300 mu/cex. «

Haxonen stoT cnoco6 MOHTAXKa HMEET €me M TOT HEeLOCTAaTOoK,
4TO NPH HANHYHH B BANKAX HECKOABLKHX CHCTeM KaauGpoB Ajs pas-
HBX Pa3MepoB NOJOCOBOrO H OTCYTCTBUE 3aKa30B HA HEKOTOPHIE M3
HHX, HepadoraBuiHe KaauGpHl JOKHH NPH NMEpPeTOodYKax pacradH-
BAThCA BMecTe C paboTaBUIMMH.

Bropo#t c¢nmoco6 MoHTaxa— csoboldeH OT BCeX MepevyHuCeHHHX
HeHROCTATKOB, HO CTeMeHb HCIOAb30BaHWA OGOYKH BAAKOB NPH HEM
HepenuKa, BCAeLCTBHE Yero o ynorpebaderca pepko.

4. MpokaTka NMOJOCOBOro keje3a B IIaJKHX BajKax

.Cnoco6 npoxarkd MOJOCOBOTO XKeJe3a B TMIafKUX HJIH CTYNeH-
YaTHX BaJKaX ¢ NPEeAYHCTOBHIM PeGPOBLIM NPOMYCKOM HMEeT CcJje-
LYIOUHE OCHOBHHIE MPEHUMYLIECTBA:

1) xXopouwo ouuuaeT MOAOCY OT OKAJHHH IIPH MpomyCke dYepes
pe6poBoii xaauép; ' \

2) maeT BO3MOXHOCTh NPOKATHBATH (€3 MePeBaJoK 3HATHTEIbHOE
KOJHYECTBO PA3HLIX Pa3sMepPOB NQJOCOBOrO Ke/aesa; .

3) HeCJOKHOCTb MEPETOYeK H HOJATHH CPOK CAYXKGbl BaJKOB.

HepgocTaTkoM 3TOro crnoco6a sBaseTcs HEBO3MOXHOCTh NPABHJb-
HOTO pacnpejeNeHus BHITAXKEK 10 MNPONYCKaM, TaK KaK BHTHKKH
B peGPOBHX MPONYCKaX BCErJa Majibl ¥ MO CYUIECTBY 3TH NPOMYCKH
ABASIOTCA XOJMOCTHIMH.

B HEKOTOpPHIX CJAYYasx KpOMe NPefydCTOBOro, B CHCTEME HMEeTCA
eme OfHH PeGPOBHI KAAHGP, TPUMEHEHHEe KOTOPOro BhI3bIB 1€TCS HIAH
Heo6XOMMMOCTBIO JAYUIIefi OYMCTKH MOJAOCH OT OKaJHHH HAH 604b-
mo#t Beawuudol HCXOZHOro KBaapara, 4ro Tpebyer JONOMHUTEALHOR
ocagku 1o wupuhe., B aTom cayuae NpPaBWABHOCTb pacmpene/eHus
BHITSXKEK Hapylaercs eme 6oJbluie. :

Kpupeie BHITSMEK [PH NPOKATKE MNOJOCOBOrO xeJse3a B [JAAKHX
BAJKAX MMEIOT XapaKTepHble MepeqoMbl B IPONYCKAX COOTBETCTBYIO-
mux npokaTke B peGposnix kaauGpax (dur. 71). .

Masuie BHTSKKH B peGpPOBHX KaAMOpPax BAeKYT 38 COGO# mo-
BHIIEHHE HX B MJIOCKHX NIPONycKax.

[Mpumenenne pe6poBeLX KAAMOPOB 0653aTE/IbHO JHIIb B KauyecTBe
IPeNYHCTOBLIX; B CepeqHHE Ke CHCTeMbl NpUuMeHEHHE HX HexeJa-
TEJAbHO M cJefyeT OT Hero OTKasaThCs. 34ech pebpoBbHe KaauGpH
ONpaBAbLIBAIOT cebss TOALKO B HEKOTOpPLIX CAeluadbHbIX CAy4YadxX,
HaNpuMep, NpH NpoKaTKe KaueCTBEHHOHM craaH, . Koraa Tpebyercs

0cobasg YHCTOTA NOBEPXHOCTH M T. X
BoJabllioe 3HAYeHHE NpH MPOKATKE MOJOCOBOrO Ke/nesa B IMANKUX
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" ¢ur. 71, Bun anarpammbl pacnpeneneHns BH-
. TSKEK N0 NMPONMYyCKaM NFH NpOKaTke noJaoCo-

BAJKaX HMEET NPaBHAbHLIA pacyeT BeJHUHHBH HCXOZHOTO KBAajaparTa,.
TaK KAaK HEPeAKO WMEHHO upe3MepHas BEJHYMHA KBaApaTa BLI3H-
BaeT HEOOGXOAMMOCTh NPHMEHtHus BTOPOro pe6poBoro kaaubpa.

Hcxonusiit xpagpat o6biYHO NOAYYAETCH W3 NOCAEIHETO0 Kaaubpa
NOATrOTOBHTENbHON KJtTH HAH K3 NEPBOH KJ€TH YUCTOBOH JMHMH,

TaK YTO NPOKATKA B IMaAKHX

[T7~<L 1 Hpubas Acodwum pebpobom kanubpo: BAaNIKAX NPOM3BOIMTCH O6bIY-

SN2, BedByms " HO ULEJAHKOM Ha YHCTOBOH JiH-

N N HuH. Toabko B HekoOTOpRIX

peaKux cayuasix, TIJABHLIM

06pasoM npH nNPUMEHEHHH

JABYX pe6GpoBHX KaauGPOB,.

IIpOKaTKka B rJaagkofi 604ke

HayvHaeTcs yxe ¢ 6ywepa

(nanpumep, ctan 280 3aBoxa

umenn Kuposa nmpu npokartke
nosaoce 40X 4 u mp.).

B Tta6auue 16 npusenennt
JawHble KaJHOPOBKH HEKOTO-
phHiIX pasmepoOB NOJOCOBOrG:
KeJse3a, NPOKaTHBAEMBIX Ha
MEJIKOCOPTHBIX. CT3HAX.

7
~

Roa@uuusenmo Bormmbkek

NN nponyckod

BOT'O eNe3a B MaAKWX Bal.aX ¢ peGpPOBHM

NPONYCKaMH . CpaBHHTb HHTeHCHRBHOCTDH ae-

Tabruya 16

OcHOBHbBIE JaHHBIE xa.nnﬁpomm MEJIKOCOPTHOIO NMCJOCCBOTO Kene3a

....... il ,%?,po"a "
B aHoro | 2| % L]
% XBagpaTa E, % -g;
e o | = ow
3asoan : 3 '5 gl & : E .. [pumevannme
=3 ¥ w =
=l & (Eg|E |3]5 |35k
S| & 183|g3|F 8 158
Vimenn Bopowmaosa . .|300:0% 6 (23 123 |5 2,821,231 Pacuernmlij xpan-
" " - L3001 8 149,528 |5 307]1,25| par noacunthisai-
" " .- 13 0140 10152 {31 |5, 2'47i]"0 ¢ no dopMmyie
HUmenn Knpora. . . . . 2801305 {21 (22414 29 13 b+ kh
. . e e e e 280,40 X4 130 120,516 45|1,331 2= T 77"
Vimenu Cramuma . . . . |350{40 10]295]32 | 4 | 217 1,22
Wmenn Knposa . .+ . .|430(45% 8 |35 (335|534 [1,28 Kosdunuenrsr
"o w oo -+ . 1330/50% 8 |38 (37 |56 1,29 YIWUFEHHS NPHRsA-
Opnaxornknnaenckuit » . [360.1455 1238 136.4] 5 '2.0711,22| T 0,35~ 0,44
" v . - [$601 S0°p< 12141 39,21 5 12,7 |1,22
Muenn Cranuna ., . . - [350160% 6 |44 {46 |7 152 |127
" . e o |20125¢ 5 |21 |20 4 35 |1,37
. » oo 100 10120 1183 4 1,8211,6
” . e 230120 0|18 17,4 4 16811 14
Vimenn Kupoma. . . . .{280[22%5 |16 |176]4 23 |123
" e e e 28025X 4 119,5(195| 4 34 1,36
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STH JanHBIE TIO3BOJSIOT

22

opMalli¥ Ha WYHCTOBHIX JMHHSX HAIIMX CTaHOB, a4 TaKXe CPaBHHTH
[pABHJIBHOCTb BHIOOPA BENHUMHBLI HCXOJHOTO KBaJpaTa.

- AHAJHM3 TIOKa3bIBAE€T, YTO YBEJHUeHHs NPOH3BOAHTEALHOCTH CTa-
HOB NDH NPOKATKE MO0JOCOBOTO eJe3a, MyTeMm yMEHbIUEeHHs 4HC/a
gpOTNYCKOB HA YHCTOBBIX JHHHSX, SABJISETCA NPAKTHYECKH HE BCeria
ocymecTsuMbiM, Tak Hanpumep, Ha MepBHIl B3IA[ KaXeTCd, 4TQ
peJMUHHBL CPEJIHHX BHITAXKEK IMPH MpOKaTke MOJNOCOBOTO, xKe/esa

18

] i 0/}83111136 /fa.lamua‘um%a/ﬁu‘mﬂ»lek .
1 abod Hupoba (38 .
7 A 250008 s Bt 1285
! / : \ 3 3abod ureru Gmanune Mo 1265
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16 g/ \ .
A ZA
ol 18 \ A\
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5 5 S AN A A !
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5 ’ ™\ I - ¥ g@ \ !/ \
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g 12 ‘ v W AN WL

s = Mpumedanue ~ \\/’ \\ / ]
Mo sabolly urent Hupoba £40%4 \ 7
Mo sabodam umesu Gmanuma 4 \ / \\ "
i Bapovunobe 40410 V M 7
i
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! z 431130(’7‘ U;'J18H it gﬂﬂ . - 7

4 ]
INN nporyciol 3301903 umeny 5o owuﬂaﬁg
3cbod umeny Croanuna
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dur. 72. CsoaHag IwarpaMma pacnpenenenys BHTLKEK N0 NPONycKaM
[pH MPOKaTKe TNOJAOCOBOTO Kelesa IMHPHHOU 40 mm (MO pacueTam)
}

20X 10 1 22 X 10 na crane 250 3apoxa nmeHH Cranuna 4pesMepHC
MaJbl, HO TaKk Kak OOliee YHCJAO MPOMYCKOB BCEro 4eTeipe,a B CJAY-
yae COKpAIIEHMA UHCJAa NPONYcKOB HEOGXOAMMO CoKpawarh 1Ba, TO
noay4aercs, 4TO HCXOJHbIA KBaApaT AOJXKEH O6HITL 3apaH B pebpo-
BOP Kaqubp, YTO KOHEYHO HEMBICAHMO.

[Mepexonst ¥ amaiu3dy Ppacnpene/eHus BHTAKEK MO NPONYCKaM
Ha HAIIKHX 3aBOAAX, AJAf HANIOCTPALHH NPHBONKM CBOAHBIE AHATPAMME
BLITSIKEK NOJOCOBOTO XKese3d MHPHHON 40 mau no pacueTHHIM TAHHBIM
(waGaonam) (bur, 72) ¥ 10 GaK THYECKHM NaHHBIM (TeMnaeTam) ((ur. 73).

K npokaTKe B IMIafikuX BaJKax Ha sTHX AuarpaMmax OTHOCATCA
TOJNBKO nocaegHune 4—6 nponyCKoOB, Taxk Kax TepBhie MNpomycka
COOTBETCTBYIOT BHITSUKKE B TMOATOTOBHTE/bHHX K/AETAX.

[

]
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Bce KDUBHIE BHITAXEK, NPEACTABACHHHE HAa STHX JUArPAMMAX
uMEIOT XaPaKTepHulii NMEpesoM B MNPepnoCAefdeM NPomycke 00T~
BeTCTBYIOWUA NPOKATKE B Pe6POBOM Kanubpe. Kpusas Burrsmkn mas
noi0coBoro xenesa 40 X4 ua crawe 280 3aBoma Mmenu Kuposa
MMCET TaKO# xe NEPeaOM M B IISCTOM MNPOMycKe, A€ NPOKATKA
TaKxe Bepercs uepes pe6poBoii Kaau6p.
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ISTTIO 3o 40 b= 66 7 8= gn =
s 3abod umenu Hupoba

3% 45 5= b= 7= @ g=

M’J&’EJE’_@L Jabod ureru Bopownnoba ’ - g ?

1o 30 4=
Jabod umeru Cmanuna
®ur. 73. Csonnas \
g AmarpaMMa pacnpeneneHus BBITSXEK NO ‘If
OnyCK
. IpH IIPOKATKE N0M0COBOro Kenesa mupunod 40 mu (no Tegann)c;raaM’;

v
“

B
nyCK:lmBeJl:f{b::Ty;{aasé):)ngfl,6qT0 NpUMEHEeHHUe JHIIHero pe6poBoro npo-
d O0JbuINE BeAWYHHEI BLITTKEK B
nyex Iue  Be. ApYrux
Kggcgg;axéﬂl;?;imarpnaaemaﬂ KpHBasi noJochH 40X 4 Cle)KPITp)[,IDE°
CTpauned sMoMy; — BHTAHKA B TPETbeM OT KOHIa

npofycke 3xeCh AocTuraer 509
, 110 TemIvieraMm — 469
CJACAHUX MponyckKax Hemenaren‘;,ﬂ(o mnieram —46%), uro B no-

B y '
Kpusbie Buitskex Apyrux copros, mecmorpa Ha OTCYTCTBHE BTO-

poro peGpoBoro xanu6pa, Bechma HePaBHOMEPHbLI, XOTH paBHOMep-

HOCTb B JAHHOM C/y4ae HOCTH |
Kofi cTana. yuae MOCTHraercs TOMLKO Hagiexaweidl macTpofi-
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Panponaau3anys KaAH6pOBKH M0JI0COBOTO X eJ/e3a, IPOKATHBAEMOTO
g TAAIKHX BAaJKAaX, MOXET 3aKJI0YaTbCAd B JHMKBHAAUWH, TAE 9TO
803MOXCHO, BTOPOTO pe6poBOro nponycka u B BbIpaGOTKe Hamaexa-
WEro pexuMa o6XaTHii, KOTOPHA oGecmeuna Gul NPABHABHOCTH
B pacUpeneneHHH BHITSKEK N0 NPONyCKaM.

Heo6x01¥MO TaKKe NpOBepATh NPABHJABLHOCTH BhIOOPA BeAMYHHEL
JCXOIHOTO KBANPATa, TAK KaK HEPeIKO HeBepHO MOAOGpaHHAs BeJu-
yHHa ee BJaeueT 33 CO60H HeOOXOAMMOCTH YpeaMepHHhX O6KaTHit
5 pe6poBOM NPOMYCKE HAH Aaxe MPHXQAMTCS BBOLHTb BTOPOil pe6
poOBO# NPOMYCK. .

Boabmyio NOAB3Y AJAs YBEAHUECHHWS NPOMSBOXHTENBHOCTH CTAHOB
¥ YIelleBleHHs CeGeCTOMMOCTH Mepenena Mpu NPOKATKE MOJO0CO-
BOTO 7KeJesa NPHHOCHT TNPHMEHeHHe OOBOAMBIX annapaTroB HJH
00BOJOK.

O6BoaHbEe anmnapathl MOTYT YNOTPeOJAsATbCS HPH neperade KBaj-
paTa HJAH IJOCKOM ITYKH H3 OAHOH KJeTH B APYryw B CaelyYIOLIHI]
IpoNycK B TAaJKHX BajKax, 9TO W NPHMEHACTCH HAa HEKOTOPHIX,
saBonax (cran 280 saBoja wmend Kuposa m np.).

HekoTopie xOHCTPYKUHH 0GBOXOK, Hanpumep, Ksacra, Jlombepra
H ApYrde, MOAAIT NPOKATHIBAEMYIO TMOMOCY KaK W3 OAHOrO KaiHopa
B APYrofi B TOH Xe KJETH TPHO, TAK M H3 KJETH B KJETH. .

O6soaxu Ksacra nas nepenaud TOHKHX NOJOC COCTOSIT H3 IBYX
nap POJMKOB H POBOJKH C IOCTENEHHO H3rHOAOWMMCS JHOM, NMO3BO-
ASIOMEM H3THGATh M JIOBOPAYHBATL NPOKATHBAEMYIO MOAOCTY. Onu
YCTAHABAUBAIOTCS HA (PYHNAMEHTHOH INJHTE WIM TPOCTO HA [OMY
nexa.

JIns MexaHWuecKOd MOZaYu MOJOCOBOTO .XReJae3a H3 HHXHEro
kanu6pa B BepxHHHl Ha KJeTAX TPHO CJAyKaT BNOJHE HaJeXHbe
B pa6ore kaananHble 00BOJAKXM BeCcbMa IPOCTOR KOHCTPYKIMH.

& 1415



FTJABA VI

KAJIMBPOBKA YEPHOBBIX JIMHUI U YEPHOBBIX (TI0ATOTO-
BUTEJbHBIX) KAETEN (BYLIEPOB) MEJKOCOPTHBIX CTAHOB

HasnauenueM 4epHOBHIX JHHWA M 4YepDHOBHIX KJjereli (6yulepos):
MEJKOCOPTHHX CTaHOB SBJAfETCHd MHTEHCHBHOE 06GXAaTHE M BHITSIKKA
3aroTOBOK, MOCTYMAIOWHX C OGXHMHBIX K/eTedl, H NmOJydeHHe HEOG-
XOJNHMMBEIX Pa3MEPOB WX AJf NMepeJadH Ha YMCTOBHIE KJAETH.

CucTeMsl KaNuGPOBOK, IPUMEHAEMbIE HA YePHOBLIX JWHHSIX, B CBA3H
¢ pa6oroii ¢ GOAbLUIMMM BENHYHHAMH BHITKEK MOJYYHAH HA3BAHHE
BRITSXKHBIX CHCTEM.

Kak nokasmiBaeT NpPaKTHKa, AJs COPTOBOTO mpokata 6pak mo
BHHE NPOKATKM B OCHOBHOM 3aBHCHT OT AedexToB, NOJYYaroLHUXCH
HAa YePHOBHIX JAHHHAX (KJETAX). DTO BNOJHe NOHATHO, TAK KaK Ha

UepHOBHIX JIHHMAX NPOHCXOAHT Hauboaee sfiepruyHas AedopMaius: .

-1 BoiTsKKa. [J09TOMY Ha cHCTeMy KaauOpPOBOK H DEXHM NPOKATKH
HA UEPHOBLIX JMHHMAX H KAETAX HeoGXOAHMO 06palaTh CephesHoe
BHHUMaHue., X

B nacrosimee Bpem NPUMEHAIOTCA cnenyfonme BHITAXKEHIE CH-
cremel kaaubpos: 1) ,OBaa-kBajgpar-oBan 2) »pOMO - KBagpar-
pom6“; 3) ,poM6 - p0M6“' 4) ,0BaJ- Kpyr- oBaa*

Kpome Ttoro HMeerca pii KOM6HHHpOB&HHle CHCTEM, KaK TO —
- ,pOMG - KBaAparT - 0BaA“; ,KBajpPaT - 1OJOCKA - 0Baa“, ,NPAMOYroab-
HMK - OBAJI - KBagpaT* 4 JIp

Han6oabwum pacnpOCTpaHeHHEM NOJb3YIOTCA CHCTEMbI OBaJl-
KkBagpat: H ,poMm6 - xBagpar“. Cucrema ,poMG-pom6* UMeerT 3Ha~
qUTENBHOE PACHPOCTPAHEHHE NpPH INPOKATKE KAYECTBEHHHIX cTajel,
a CHCTEeMa ,0BaJ-KPyr-oBan“ TOAbKO HAYHHAET BHEAPATbCS Ha
3aBOJax. ‘ ' :

BuiTAxHbIE KaAUOpH JJS MEJAKOCOPTHHX CTAaHOB B GOJBUIIHHCTBE
c/yuaeB PasMelanTCd B CMelHaIbHbLIX YePHOBLIX JHHHAX (6yliepax),
MMeWIHX CaMOCTOATeABHBLIH NPHBOA, JAHaMeTp BaJAKOB OYywepos
6GosibiIe AMAMETPA BAJKOB YHCTOH JMHUM CTaHA. B HeKoTOpHIX cay-
yagxX YEpHOBHIE HJIM MOATOTOBMTEJLHHIE KJ/ETH DAacnogarainTcd Ha
OJHOW JIMHMH C YHCTOBBIMM KJETsMH CTaHA U HMEIOT OJHMHAKOBHIF'
¢ HUMH IHAMETp. -

B ra6anue 17 npnseneﬂu naHHee 0 OyumepaX OCHOBHHIX [0JKHEIX.
MeTaJAypPruuecKuX 3aBOXOB.

B 'raGJmue 18 — nannbie o0 KaaAHOpOBKE OywWeEpOB M YepHOBEIX
KaeTei.

CpaBFeuue BHITAXKEK, NpuBenenHslX B Tabauue 18, mokasmBaer,
4TO YEpHOBHE JIHHHH, PACIONOXEHHBIE OTHEAbHO OT YHCTOBEIX,
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Xapasrepucraka GymepoB MeJKOCOPTHBIX CTaHOB

Tabsruya 17
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I. Bymeps!, paciloNOMEHHBE OTAENbIO OT YHCTOBHIX AHHMII CTAHOB

Wuenu Bopomunosa .

OpaxouHKHa3EH-
CKHH

Hmenn Kuposa
Hmenn Crannna
WUmenu INeTpoBexoro

Vimenn Jisepiun-
cKOro

Hmenn

Jaepxun-
CKOFO :

300

280

280

250

250

330

280

2 tpuo

1 1pro
1 nyo

1 puo

1 1pno
1 ayo

1 Tpuo
1 ayo

1 ayo

2 TpHO

406
390
4350
365
a2
440

450

1L Bywepsni, pacnosoxeHnne

HNmeny Ppynse
Hpenu Knposa

Wmenn Craauna

<

OpAKOHHKHA3EH-
cxui

Wimenn Tlerposckoro
Umenn  Jl3epkmn-
¢Koro

305
330

350

330
33y

360

1 Tpuo

2 Tpm;

I Tpuo

1 Tpuo

1 rpuo
1 Tpuo

305

330

340

350

320
315

. DNEKTPOMOTOP
nepeMeHHoro
Toka 6000 s -

Toxe

DaeKTPOMOTOP
HOCTO HHOTO
ToKa 475 8

DieKTpPOMOTOP
NePEMEHHOro
Toxa 3000 s.

Towxe

\

TNIOCTOAHHOTO
ToKa SUQ 6
A

Towe

|
DnexTpoMoTOp

589

1150

515

884

8841 -

515

315

220

492

200300

225

294

140—180

140—140

DTHM Ke MOTO-

POM NPHUBOAMTCS
M 9HCTOBan JAMHMs

Hmeerca nosrop-
Hblf, nocie 06K~
Ma, Harpes

Mortop npusoaut
TaKxe elue u2 o6-
WMMHBIX KIETH

Morop mpHEOAMT
TakKe H o00XuM-
HYIO KJ€Th

Bropas xaets 6y-
mepa Ha OABOH
AHHUM C YUCTOBOH

Motop obuui aan
6ylIepoB  CTauos
280 u 330. Cran
280 o6opynonan
ob6soaxamy ,Mlen-

ta*

BMECTE € HUCTOBBIMH JAHMHHAMHU CTaHOB

DAeKTPOMOTOD
NOCTOSHHO! O
Toka 500 s,

DaexTpOMOTOp
NOCTOAHHOT O
Toka 575 8

)DAEKTPOMOTOD
nepeMeHdoro
roka 2000 g

AnexTpomMoTop
nepeMensoro
Toka 6000 &
Toxe
3ueKTpOMOTOp
IOCTOSHHOI O
ToKa 500 8

v

442

810

131¢

2000

1600
562

225325
300—-400

295

292

i
200 I}
/
190—335

Vimeetcs nosrop-~
HHIl Harpeep

MoT6pn npusoast
KaK 4YHMCTOBBHIE JH-
HHH, TaK ¥ o6KHM-
Hble, '
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Ha saBope e umenn Kupoea mcTOUHHKOM 6paka no mpokarke

LA R T L Lt ) v e

ABAAETCH POMOHYeCKMH KauOD, NEPBOro nponycka, Tae HeCMOTPs Ha

HEGOALIYIO CPaBHNTeIbHO BUTAKKY — 43,3, Lagyceinbi Toaygan0Tes,
BECLMA pEakiie. B "OBaie e nepBOro mpo-

iy ¢ka" Ha 38801 uMenn JI3epauuCKOro npy
BHITSKKE 94% 3ayceHIb HE 06pasylOTCH.
Cpenuss TemnepaTtypa Hauaaa npoxar-
KH 9TOro npoguis Ha 3aBoje mmenu Ku- '
poBa—1157°, a Ha 3aBOje uMeru JI3epKun-
ckoro—1160°, 1. e. npaKkTHYECKH OXMHAKOBLL,

. J8Emn
3620mm?

A\
@

@‘
0wy .

Jeliotwa wamecme pydn
dama

Jbliodna Haweome
nagybru bama

\

-
®ur. 75. O6soaKH TeMmTe-

TOB KPYIJIOI'O JKejesa AHa—

merpoM 16w, npokaran-

HOT'O Ha cTaHe 280 sasoAa:
uMenu Kupona

120 )

&uyr,- 74. O6B0aKkH TeMnieToB Kpyraoro xenesa
nuaMeTpoM 16 ma, npokaTaHHOro na crane 280
saBosa umenn Jaepsunckoro

TIpuBeseHHble NpUMEPH € AKOCTATOYHOH HATASAHOCTHIO KEMOH-
CTPHPYIOT NPEUMYIIECTBO NPHMEHERUS OBAJBHHX KANHGDOB HAa uep~
HOBHIX JMHHAX MEJKOCOPTHHX CTaHOB "

BMECTO POMOHYECKHX. : ,
[Mpumesenre POMOHYECKHX KaaHOGPOB
HMEeT HEeKOTOpoe OOOCHOBaHHE NEepex uH- ,
CTOBHIM KBaXpaTOM IPU NPOKATKE KPYIJA0-
ro ‘M KBaJpaTHOIO XeJe3a, TaK KaKk OH
@ ’
Qotaina 1 mecme nanyond @
fIF . :
1320un? i
<
5:30
5288 )
a - .6

dur. 76. O6BOAKH TEMIIETOB KPYrIOTO edesa fuamerpoM 19 wum

]af—-npoxm-annue Ha cTane 280 3asoaa nMenu Jisepnutickoro
6—npoKkaTankbie Ha cTane 280 saBuaa uMenn Kuposa

IaeT BO3MOXHOCTL NMOJYy4HTb 60J€e npaBuabHHIH KBAjApPaT; HO Jaxe
¥ B 9TOM CJyYae NpHMEHEHME OBa/Ja HajJjexamed KOHCTPYKHHMH H
npy XOpomel HacTpO¥ike CTaHa MAAeT XOpPOWMEe DEe3yibTaTe, 4TO:
JeMOHCTpHpPYeTCca 06BOIAKOH TEMIJIETOB IPORATKH KPYTJAOTO Xejae3a
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519 mm Ha 3aBome uMenu Kuposa (dur. 76 6), xpyr)roro ' KeJesa
@19 M;; u xBagparta 1616 Ha crane 250 3aBoja umend Craauna
(dur. 77). :

H® ¢

HecmoTpsa na sBHOE NpPEHMYIIECTBO OBaJbHHIX KaJdHOGPOB nepen & 3
pOMGHYECKHMH B KAYECTBE BHITAXHBEIX, POMOHUeckHe KaauGps Ha' R
3aBOJaX uMeT 00JbIIOE PACNPOCTPAHEHHE. ! ,
B tabaupe 20 npuBeleHH JaHHHME O NOCAE{OBATEALHOCTH KANHG-
poB M yraax 3axbara OywepoB GoabliHEcTBA 3aBoxoB FOra CCCP. Hbadpam ¢odwusa Eyrugpn - YULIMO0aR N A—
[TpuBepeHHble JaHHEIE TOKA3LIBAIOT, YTO YaCTO COBEPIIEHHO He- dyr. 77. O6BOIKH TEMMAETOB NpH NpokaTke kBaxpata 16 Ha crane 250 Craaunckoro”
OGOCHOBZHHO B UYEDHOBHIX JHHHAX NPHUMEHAIOTCH pOMOMYECKue Ka- 3aBOAA
Au6phl. BoJbMMHECTBO 6YMEPOB I0XKHHX 3aBOLOB UMEIOT pOMOUUYECKUe ' Tabauga 20
Ta6avua nocienosaTedbHOCTH KaIHGPOB H Yrios 3aXBaTa Ha ‘Mep HOBHIX NHHEAX (6yllepax) MENKOCOPTHLIX H CPEIHECOPTHLIX CTAHOB
Hﬁxﬁi{iﬁ& . 1 npogyck .2 nponyck ! d nponyck 4 nponyck 5 nponyck 6 nponyck
3apoant Cran (ORpYXHOCTH gggggﬁg Hcxozias ‘ ’ ; - i ) o & .
mecTepen ; + | 3aroToBka @ v ‘ dopma dopma dopMa v opva v opMa v
Gyuepa | (& wicen) Paambpa || saxeara m pasuep | Soa|  pasmep aaxagta| LMD | oxnaral L DIMEP |oxnara " Eonens gsax‘;?.’:.
. ]

Viuenm Bopowmnaosa . | 300 406 2,35 KB. 62 [Os. 35X 93; 20%47" . Kp. 40 25"23'103, 24X53| 16°25°| Ks. 24 | 17°50° — = — —
. .1 300 | 406 2,35 Ks. 62 |Os. 35X 93| 20°47° Kn 4) |25993° Op, 2761| 15°00°| Ke 29 |1805'|05.25%43/15° | Ks. 19 |16%40"
v ’ -1 300 | 406 }. 235 Ks. 62 | P. 52X 101| 24°12 Ke. 45 | 25°47' On. 20X 9) 16°30'| K. 315 | 2035 — - - | -

Wmenn Kuposa . .| 280 450 3.05 K. 70 | P. 61 X 82 | 24°20" Ks. 47" | 18°25° Os. 22X64| 19°20’| Ks. 26 | 21°17’| 0s. 13x35,5( 13°40’ —_ —

. » .. -] 280 450 _ 305 Ks. 70 | P. 61 XX 82 | 24°20 Kg..47 18995 OB 22X64| 19°20°] Ks. 28 [20°20’| P. 21340} 14°55"]  — —
v " .. o 330 330 9,2+69 Ks. 70 | P. 62.5X 82| 2830/ Kg. 47 122°15’] K. 40 |14°3)"| P. 33x58 19°30°} Ks. 30 18"40: — -
v .. .| 330 330 | 52--69 | Ks. 70 |P. 62582 28°30 Ke. 47 |22°15°|P.60,5X42| 21°10’| Ks. 33 |19°25'(Tp. 18X18| 16°35 -

Opmwonnkumaenckuii | 280 | 390 4,4 Ks, 38 Tp.17,5 X 56/ 2045 Ks. 22 | 255" Tp. 12X3617°30"]  — — - — - | -
. . 360 | 350 366 | Ko 48 | P. 45 65 | 1800’ Ko 58 |10 =2 = N - - | -
; . 350 | 350 3,66 Ks. 52 | P. 52 63 | 16°20’ Ks 415|16°107] — — - - - - - =
. . 360 | 350 3,66 Ks. 58 | P. 57X 73 | 20°50’ Ke. 47 |14°367] — — . — — — -

Hwmenn Cranmua . . .| 250 365 - ‘4,3 ‘Ks. 46 | Os, 60X 29| 18°00’ Ks: 30 50035' Os. 44X19]14°10°} Ks. 21 |17°05’|08 29X14{ 11°00’ — —
. s .. .20 365 43 Ks. 46 | Os. 60 X 29| 18°00/ Ko 30 | 20°357 O, 40X17] 15007 Ka. 19 |16°30°|Os. 2613/ 10°30"|  — —
” . . ..f 330 310 5,25 Ks. 46 Ks. 42 9°00’ P. 40>¢56| 18°10"| Ks. 29,5 | 15°3Y - — — -, —

» » - .o ] 350 340 5,25 Ks. 46 |08.37 X73,5| 13°40 108.28X57| 13°28°| Ke. 30 |10°35°| P. 33X42|12°40’| Ks. 26 |10°28 —

Vmenn Jaepxunckoro | 280 | 450 | 3,3+4,25 | Ks. 63 |Os. 23X 90| 24°22° Ke. 38 |2°117.08 16x52|18°117] Ks. 23 |17°20'|Os. 12X36| 12°47'| — —

4 » 280 450 %%— 442155 Ks. 63 | Os. 23X 90| 24°22' Ks. 38 |22°117] P. 32:¢50| 15°0>" — — — - —

. . 330 | 440/315 |57, '=—| Ks. 63 |Os.37 x81| 19°55’ Ks. 40 | 26°50°/05.24%64| 187207 Ks. 33 |22°25'\  — il Pt
¥imenu IMetposekoro , | 250 325 50 Ks. 35 | P. 46 X 31,5] 165’ Ks. 24 [17°30°{P. 2137|1528y  — — | - - — -

- ” .1 250 | 325 50 Ks. 35 [Os. 18X 435| 23°45 Ks. 24 |16°40’| P, 19¢34| 16°87"] — — — - - --
v . .| 330 320 49 .| Ks. 39 |Os.26X48 | 16°10’ Os. 24,5¢48| 5°08’N Ks 24 |18°%0'f  — — — - - —
» » -1 330 320 49 Ks. 39 | P..44 57 | 10°10' P. 44X54|18°25| Ka. 31 |14°00 - - — — - -

Huenn Ppynze . . .} ,305 305 36+52 | Ks. 58 [ Tlp 39X 74| 21°45 38x80| 23°55°) K=s. 40 [26°30"] — — — — - -3
’ » .-+ 305 7 305 | 3652 | Ke. 54 |Ilp. 35X 68 21°30 8§; 30%75/22°00"| Ks. 33 |27°23'] — — — il —

Hpuneuanue: * TlepBwit nponycfés 6ymepe 440, octanpupie — 315.
? ¥rabl 3axBata B oBanax sAech MOACYHIAHH MO MaKCHMaabHOMY 06

YcnoBHHE 0603Haq’euusx:

KB. — kBanpar.

OB. — oBax. *

P.— pom6.

Tp. — Tpanedougaanubiii.

Mp. — npAMOYrossHUK.
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Kanubpul Hapaay ¢ OBadAbHHIMH. BHGOP cxeMbl MPOKAaTKH B KaxMIOM
OTNEeJbHOM cJyyae NPeJOCTAB/AACTCS MAacTepy H HePEAKO ONEH U
Te Ke NPoduIN NPOKATHBAIOTCA Yepes KaAuOPh PasHbIX KOHQHIY-
panuii, .

B xauecrBe npuMepOB KaTHOGPOBOK OYIIEPOB ‘MeJKOCOPTHHIX CTa-
HOB, HMEIOIIUX KaK OBaJbHBbIE, TAK M POMOHYeckue KaauOpH, NpuBe-
HEHbl cAefyiollMe THNHYHBIE Kaau6posku: cm. dur. 78, 79, 80.

* Anaan3 fnpuBEJEHHHIX (QUIYp NOKA3LIBAET Heleaeco00pasHOCTE
npHMeHeHUst Ha 3TUX Oymepax pom6Hueckux kaau6pos. Tax nampu-
mep, pombuyeckuii xanubp nepBoro nponycka 6ymepa; dur. 80;
nipaBuibHee Gbii0 OBl 3aMEHHTh BTOPHIM (3aMaCHHIM) OBAJMBbHLIM, TaK
KaK TOCJeNHHH paeT GOJbINYI0 BHTANKKY, 3arOTOBKA AJd 3TOro 0Oy-
wepa uMeEeT MOCTOnHHOe ceuyeHue. Tax xe u Ha Oymepe dur. 78
CYIHeCTBOBAHHE DOMOHYECKMX KAauGpOB TPETHEro NPONYCKa HAPALY
C OBaJbHLIMH CA€AYeT CUHTATb HELEeAecOO6GPA3HBIM.

-Ha Oywepe ¢ur. 79 pombuueckufi kaaubp nepsoro nponycka
HECOMHEHHO JYYIlll€ 3aMEHHTHL OBAJIbHEIM HAaJJEXKaled KOHCTPYKIKH,
YTO NO3BOJIXJO Obl YBEJMYHTL B HEM BBITSXKKY M YMEHBIIUTH OMac-
HOCTb OGpasosanus 3ayceHues. Maawsie POMGHI HATOrO IPOMyCKa
4TOro Oyumepa Takxke palMOHAJIbHee 3aMEHHTh OBAJAMH.

Ha ¢ur. 81 u 82 mpuBemenbl xapakTepHHE CXeMbl HPOKATKH
NOJIOCOBOrO, KPYIVIOrO U KBajpaTHOrO xeJe3a Ha crame 280 zaBoxa
uMenn Kuposa. [lpuBenennme cxeMbl NOKAa3WBAIOT, Kakoe 60/b-
woe KOJHYECTBO pasHBEIX BapUaHTOB B NOCJAENOBATEJNLHOCTH Ka-
Au6pPOB MOXKET OHITh NMPHMEHEHO, NPHYEM B GOABLLIMHCTBE CJyuaeB
TPYAHO HAUTH CEPLESHBHIE OOOCHOBAHHS NPUMEHEHHS TOr0 MJH RHOTO
Bapuanta. Hanpumep, neB03MOXHO HaliTH JOCTATOYHO yHORIETBOPH--
TeAbHbIX O0DACHEHHH, nodeMmy Ha cTase 280 saBoxa AMenH Kupopa
nonoca 2538 mpoxaTHBaeTCs B ONHHX CAYY4SX yepes DBal, a B
APYyrux 4epes pom6; noAOGHHX CJAYYaeB HAa BCEX CTAHAX MOXHO NpH-
BeCTH OYEHb MHOrO, ’ .

Buiie ME OTMeuany, .4TO €IHHCTBEHHHM NPEHMYMECTEOM DOM-
Guyeckux KaauGpoB Nepe s OBaAbHHIMH SBJSETCH BOSMOXHOCTE OJIYYE-
HUZ.-M3 HUX 60Jee NpaBUJABLHOTO KBajpaTd. B ¢Bs3u C 3TUM uHTe-
)éﬂio OTMETHUTB, YTO npH npokatkeJ 19 mm ua crase 280 sapopa
umenn Kuposa B 8 nponyckos, nocaesinuii xaauGp Gymepa apaserca
TpepwmecTBYIOIMM YHCTOBOMY KBAaJApaTy H CJA€N0OBAaTeAbHO HaJuuyle
pomM6a B 3TOM CJydae MMeao Gnl ONpaBLAHHe; OXHAKO, KAK BHIHO
u3 ¢ur. 76 6, B 3TOM cAyuae Kak pa3 ynoTpeGaseTCS OBAL

Kax BupHo us tabauusl 20, B CHCTEME BHITSKHBIX kaau6pe# 06-
HaTHA HJAH BRITAXKH NOBOJILHO BEJNUKM M YIVIH 3aXBaTa JOCTHTAIOT
Gosbwux BeanuuH. Tax manpumep, ma Oymepe crana 280 3aBoxa.
uMeHn [I3ePMHCKOrO yroa saxeaTa B oBale 24°, Taxue BeAMUHHBI
yTJIOB 3aXBaTa NPH NAHHBIX CKOPOCTAX NPOKATKH HEPENKO BLI3HLIBAIOT
HeOOXOLHMOCTb NpPUMEHeHHs HaceueK. Haceuku BaJKOB YePHOBLIX
KJeTe NPHUMEHHIOTCA HA 3aBomax umeHH Jl3epmMHCKOrO Ha crame 280
(¢pur. 83), umenn Kupoba Ha cramax 280 u 330 (dur. 84), umeny
dpynse na crade 305, uMenu INeTporckoro Ha cTanax 250 u 330 u Ap.

Hanbosee peskasd Haceuka umeercs Ha Oymepe crada 280
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dur. 78. KainbpoBka Baskos Gyumlepa CTana 280 saoja WMeHR, lsepxunckoro
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saBoia umeHu Jsepxunckoro (dur. 83), yTo O6BACHIETCH HaNHUHEM
Ha 3TOM CTaHE aBTOMAaTH4ECKHX 06Boxok lllendga
mWAX 00XAaTHil ¥ YAYULWIEHHHX YCJOBHI 3aXBaTa.
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$ur. 79, Kanubposxa Bankos Gywepa cTana’280 sasoxa

Sumgun”Knposa

~

\
HaceukH nNPHUMEHSIOTCA TOMBKO B ‘MepBbIX IBYX-Tpex ® pyupnx
NpH NPOKATKE B KOTOPHX TeMmeparypa eme AOCTaTOYHO BbICOKa:

0

‘

a NOTOMY BPENHOrO BJMSHHS HACEYEK HA KAYECTBO NPOLYKUUH OGHIYHO
He o6HapyxuBaeTcs. OHaKO Ha HEKOTOPHX CTaHAX, NPOKATEIBAIOUINX
KaueCTBEHHLI MeTaaa (3akJenOyHoe, CBA3EBOE XKeJA€30 U JAp.); Ha-

CeyKH BHISHIBAIOT ONpeje/eHHBIE Ie@exTr Ha MOBEPXHOCTH Il
(cran 330 3aBOxa MMEHH KupoBa) BCJAEACTBHE HEyOBJIE€1BOPHUT
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dopmbt ux (dur. 84).

pl

o 80. Kaanbposka aixos Gyuepa crada 300 sasona umenn Bopommnioa

poKaTa
eJIbHOH.
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Pur. 82. Cxema npoKaTkn Kpyrao-
£0 H_KBalpaTHOrO JKEAE3a Ha CTaHe
280 saBopa mmenu Kuposa

Dby 600
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ur. 81. CxeMa npoxaTKH MOAGCOBOro wenesa Ha cTame 280 33BONa MMeHH Kuposa

128 Pur. 83, 'Haceuxku Banwon Gyirepa crama 280 sasoza mmenn ﬂaepmnﬂcxoro?mg
9 1415 s



¥ 43¢

dur 84. Haceuxn saaxos Oymepa crana 330 3asona umenu Kuposa

ITpy paunoHaABHBEIX KOHCTPYKILUAX
H BHOOpE NpaBUALHBIX COOTHOWEHHH
pasmMepOB KajupoOB HA 3THX CTAHAX
BO3MOXHO HOOHTLCA CMArYeHHd Ha-
ceqek, COXPaHAA NpPexHUE BEJUYUHLE
BuiTaxeK. Heo6xoauM0O nOCTABUTH
BOMPOC O 3aMeHe HAaCEYeK Ha YepHO-
BLIX BaJIKaxXx HaBapKaMH.

[Tpu nOHHXKEHHBX CKOPOCTAX NPO-~
KaTKd B Tpelenax YIJIOB 3aXBaTa
21—26°, 3axBaT MeTasa NPOHCXO-
JHT YHAOB/ETBOPUTEJNBHO B (e3 Ha-
ceuex. Hanpumep, Ha Gywepe cTaHa
300 3aBoma umenu Bopommuaosa Ha-
CeYyKH He TPHMEHAIOTCH, XOTA Yrab
3axBaTa KOCTHrawT 26°. '

B cB3M ¢ TeM, YTO 6OJLMIHHCTBO
BHITA)XXHBIX CHCTEM COCTOHT M3 yepe-
AYIOIKUXCA KaJduOpOB ABYX KOHGH-
rypauufi, AONYCKawIHX pasjuyHbIe
BBLITAKKH, HOPMaJIbHaA HarpaMma BHl-
TAXEK TaKUX CHCTEM TpejACTaBJAseT
u3 ce6a aomanywo Junuio (dur. 85),
B KOTOpO# TOukM neperuba aexar
Ha JABYX OTMOGAMOIHX KPHBHIX, CTPOS-
IHMXCA TAKXKe KaK KPHBAas BHITANKEK
CUCTEMB! C OAHHAKOBHIMU Kaaubpamu.

Paccrosnue no nepmnenauxyaspy
K KacaTeJbHOH MexIy OruGaiouumu
KPMBBIMU 3ABHCHT OT KOHQHrypauui
kaaubpos cucremn. Tax manpumep,
AJSl CHCTEMH ,O0BaJ-KBAaApaT“ MOXHO
MCXONHTL M3 monoxenus KupxGepra,
KOTOpPHI# CUMTACT BHITHXKKY B KBaj-
pate pasHoit 0,7 BRITsXKKHM B OBaJe.
Torpa paccrosEue Mexpay oru6aio-
muMH =03 (pos— 1), rae - pos—
KO3(HUHEHT BHTIXNKKH B oBajte. [lasn
CHCTEMHE , POMO-KBAAPAT* MOXHO IIPU-
Hate =02 (pp— 1), rae pp—KO3-
(GVLHERT BHITIKKH B pombe.

Ha ¢wur. 8 u 87 npuBepenn
CBOJHbIE AHArpaMMbl PACYETHHIX BHI-
TAXKEK TpPH NPOKaTKe KPYraoro xe-
ae3a & 12'm 30 mmu Ha HeKOTOPHIX
3aBOjax.

Ananu3 3THX M psasa Ipyrux Aua-
rpamMm| MO3BOJSIET CAEJaTh 3aKJI0He-
HHe, YTO CTPOroro Co6/ofeHus Heob-

i
{

XOIMMOCTH JBYX PAJOB BHITSKEK — GOJBIIMX B OBaJax M poM6ax u
MEHbIIMX B KBAJAPATaX U NOCTENEHHOr0 CHHXEHHS HX K -MOCAETHHM
BpONyCKaM, Ha 3aBOJAX HE 3aMedaercd, XOTsS HA HEKOTOPHIX CTaHAX..
9TO YCJOBME U BHINOJHAETCA 60Jiee MJH MEHee YAOBJETBOPUTEJBHO.
Taxk Hanpumep, yROBAECTBOPHTENBHEIM MOXHO HDH3HATL DAaCHIpeje-:
JCHHEe BRITSDKEK B NMEPBbLIX YeTHIpeX npomnyckax .Gymepa crtama 280

3aBoxa umenu [sepxunckoro mpu npoxarke & 12 (¢ur. 86), uo e
HATOM nponycke (OBaj) BLITSKKA MaJa. «
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©yr. 85. TunoBaa ZuarpaMma BHTSKEX OPH HPOKATKE
B BHITSXKHLIX KaiuGpax

¥ % Kpusan 3aBona umenn Kuposa na TO#t ke ¢durype Hapymaer
APaBUAbHOCTD B YETBEPTOM nponycke (KBaapar), rie BHTAKKA 60abine,
weM B OBaJe (TPETBEr0 Nponycka). . ‘
Harnsauple npuMeps MrHOPHPOBAHHUSA NPABUJ PACHIPENEJNCHHS Bhi-
TAXKEK NMPEeACTaBAsioT Kpusbie npokatku (J 30 Ha crane 305 saBoxa
umeHu Ppynse u crana 330 sasoma umenu [letpoeckoro (¢wur. 87),
Hannexamee pacnpepe/nenue BHITAXEK 1O NPONYcKAM B COOT-
BeTCTBHH ¢ (OpMOH KaauGpoB B BHITHXKHOH CHCTeMe HMeeT OYeHb
6oabuioe 3HaYeHHe JJaf xopowe# paGOTHL CTaHa u, rAaBHOE, HJ%
KayecTsa NPOAYKIUH, Tem 6oJee, 4TO aGCONOTHbE BeJHYHHE BHITS-
JKeK B HUX BeJukH. Bolule yxa3aHO, YTO MAKCHUMaJbHble BeAHYHHB
BHITSOKEK JOMYCKAIOT OBajAbHHIE KAaJHODH, 3aTeM poMOHUecKHe
xBaapatue. HecoGaonenue npu KaauGpoBKe HAM -TPOKATKE STOro
yca0BHsl OOBIYHO NPUBOIUT K NJAOXHM Pe3yJbTaTaM.
HOas uaxwocrpaunu sroro Ha ¢urd 88 npupegenst o6Bogku TeM-
~ DJEeTOB NIPH IpokaTke KPyraoro xenesa (4 12 mm ua crane. 280
3aBoga MMeHd KupoBa. BuiTsikKH BO BTOPOM, TPETLEM K YeTBEPTOM
xaqubpax NO Xony NPOKaTKH COOTBeTCTBeHHO 22%, 66%, 100X

N 131,
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T. 'e. B MEHbIIeM KBaJipaTe BHITAXKKA 3HAUMTENBHO Goablue, uem
B oBaze. B pesyapTaTe 3TOr0 B KBampate MOJY4MJHCh PE3KO BHPa-
MKEHHRIE 3aYCEeHUE, YTO OTYETJBBO BUAHO HA NDEACTABJCHHON Qurype.
- boJdbmuM HezoCTaTKOM PaGOTHI YEPHOBHIX JMHHIA HAUIHX MEJKO-

COPTHHIX CTaHOB ABJAETES CNa60e NPUMEHEHHE ABTOMATHYECKHX OG-
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dur. 86. Ceoanan auarpaMMa BHITSKEK NPH NPOKATKE KPYraoro
wepesa (7§ 12 MM (o pacderam)

y

-

BONOX AN 384y npoxa'r'\usaemmx wTtyK B kaau6pet. [Tpumep paBoru
3arpaHHyHbBIX W HAMKHX cTaoB (cran 280 3aBoja umeHd J[3epiwun-
CKOTO M JAp.) TOKAa3ulBaeT [10JHYI0 BO3MOXHOCTbL aBTOMATH3ALKH
safau¥ B KaquGpH, Y4TO naer ’ yBeauueHUe NPOH3BOIUTEALHOCTH,
COKpalleHHe paGovell CHABL M cHHxeHME CeOeCTOMMOCTH NpOKaTKL:.
Iipe xaeTH Oyumiepa crana 280 azasojga WMeHH JI3ePXKHUHCKOro Mpx
‘Tpex HPONYCKaX o6C/AyKHBAIOTCA BCero OfIHHM YeJOBEKOM, B TO BPeMst
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Ay
- ur. 87. Ceoauas AHarpaMMa’ BHTAKEK NPH . 780
Bpokartke kpyrioro xeiesa (7J 305mm (no pacueram)”

SH7

6:-/9 )

Pur. 88. O6Bonky TeMRAC-
TOB NpPHM npokarke Kpyrao-
<ur. 88a. ApTomatnueckas 06B0OAKa MAs Sanagu

ro xenesa auaverpod 12.um
KBaApaTa B oBaa Ha Gymepe crasa 250 Cranmn- Ha. crane 280 saBonda
CKOro 3aBoaa v

umenn Kuposa
- %
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xag anajorpupnil Gywep OpZXKOHHKHASEHCKOTro saBoAa (ctamd 280)
06CAYXKHUBACTCH YETHIPbMS uYeNoBeKaMu (C nogMeHo):

ITpuMeHenue aBTOMATHYECKHX OGBONOK 3aCJyXHBAET NOOLIPEHHS.
Ha ¢ur. 88a npuBOoAMTCA CBapHOH OGBOIHHI annapaT BecbMa npo-
CTO# KOHCTDYKUMH .Js 33aKa4u¥ CBepPXy BHH3 KB3aApaTa B OBaJ,

BHeJpeHHHH B cepesue 1936 r. mmx. M. M. ExtoBeIM Ha Gymepe
c¢tada 250 CraJuHCKOTO 3aBOjA.

1. Cucrema ,o0Baj-kBanpar“

OCHOBHBIM JOCTOHHCTBOM 3TOH CHCTEMHbI SBASETCH BO3MOXKHOCTH
pabOTH ¢ GOJBLIMMH BBHITXKKAMH. .

AGCOMOTHHE BENHYMHL BLITSUKEK B DACCMATPHBACMOI . CHCTEME
{«aK BTIpoueM M BO BCAKOH APYro#t), 3aBUCAT OT Tpex akropos:

a) OT TeMnepaTypH NOAOCH]

6) OT COCTABA NPOKATHIBAEMOH CTAAK

8) OT KOHCTPYKLHH KaJuGpOB.

Buusinne nepBoro pakTopa saksiouaeTcs B TOM, YTO NP OTHO-
CHTEJIbHO HH3KOH TeMIepaType NOJOCH MAACTHYHOCTH METAANA NO-
UWKACTCH, YTO C OAHOA CTOPOHH, NpH GOABWIOH BHTAXKKE, O1pe-
GyeT 60JBIIOrO pacXofa SHEPrUH, OTDPA3HTCH HA PabOTe 'CTaHa

,)'(Hanpmxeaux B BAJKAX M COeJMHMTEJbHHX JETaMX), & C APyrof —
MOXET. IPUBECTH K Xe)eKTaM MeTaJa — TPeIUHH, PasphiBH H T. .

Bausuue cocTaBa CTaq¥ HAa BeNHUYHHY BHITSKKH 3aKJIOMACTCH N0
CYymecTBY B TOM Xe, YTO M BJAHSHHE TeMnepaTypu. YeMm wmarue
CTaNb, TeM O0/bINas% MOXKET GLITh BHITAXKA H Ha060pOT, YemM OHa
TBEPKE, TEM BRITAXKA NOMXKHA OHITL MEHBIIe.

BOoabIHACTBO creluanbHEIX CTadell 061axaeT NOBHMEHHOMN TBep-
AOCTbIO M BeAHYHMHA HAeOPMALMH TPH MPOKATKE MX JNOMKHA GbiTh
HHXKE, YEM DU NPOKaTKe MAFKMX YIAePORHCTHIX craxed. Kpome Toro,
HEOGXOZMMOCTb YMEeHbIIEHHS BEHUKUHE JedOpMaL U NpH NpoKaTKe
HEKOTOPHIX JETHPOBAHHEIX CTane 06y CIOBAUBACTCA HEO6XOLHMOCTBIO
- NDOKATKM HX NIDH CPABHHTE/bHO HHU3KUX TeMmnepartypax. Tak manpu-

Mep, Topsivasi 06paboTKa CIMTKOB BHCOKOJAETMPOBAHHKLIX XPOMOHHKE-
J1¢BHX CTaJ€R NO/KHA HAUMHATLCS NPH Temmneparype 1000—1050°
H 3akaHuuBaTtbes npu 850°. -

OrpoMHOe BAHsHHe Ha JONYCTHMYIO BEAHYHHY nedopmanyu umeer
KOHCTPYKIHAA KAAH6POB. Tax Hanpumep, B OBAILHOM Kannope BRITAXKA
MOXET OHTH TeM Gosbme, weM 60JblIEe OBAJ BLITAHYT B WHPUHY,
4eM Gospmie €ro OTHOmEeHHe ocefl —:—. \ | ‘

970 OGRACHACTCA ClenylomAMH COOGPAKEHHTMH: YeM GObime
OBAA BHTAHYT B INHPHHY \TeM GoAbllie MECTA OCTAETCA HA YHIHpeHue
NpH nponycke B ﬂe;’vl KBaZpaTHOH 34rOTOBKH, KPOME TOro, Yem

Goablue oTHOmEHNE %’ @ clefoBaTe/bHO H PAXMYC OBaja, TeM pas-

HOMEpHEe moayyHTCd pacnpepencuue O6KATHA MeXJYy CpelHUMH
# Kpa#HUMuU yacTAMM KBaApara (npu yBenHUYEHHH paaMyca oBaja HO
6eCKOHEYHOCTY GymeM HMEThL p npeneJe TIajKHe BaJKU H, CAexo-
BaTeAbHO, COoBepueHHO PaBHOMepHOe pacmpefeNeHue 06:xarTits).-

T 184, . :

" Ha, HO MO CYIeCTBY OTHOCUTCH K oBaJnawm,

N b :
C rofi CTODOHB, ueM O6oJblle OTHOWeHHEe -, TeM O6OoJblie
npy p R
Oyner O6xartie B NOCAeAYIOMEM KBAZPaTe. HouycruMmsie npemenl
3TOrO 06xaTHA M OHpPeAe’siOT BEJAUYHHY OTHOLICHHS .-

OBaJab NpaKTHYECKH CTPOATCA TPEX THNOB! .

1. B Bume npaBuJbHEIX OBAJOB, OTPAHMUYEHHBIX AYraMmH Kpyra
{bur. 89, a). :

2. B Buye ycedennnx osanos (¢ur. 89. b),
KOTOpHIM MHOTAA NpHAAIOT Takxe BO-
rHyTOCTh B CePeflHHe, KaK MOKa3aHO MyHK-
THPOM. ) . )

" 8. B Buje Tpanenou aAbHbIX -KaAuGpos
{dur. 89, c). :
' TTocaexnas koudurypauus cneunduy-

TaK KaK 3aMeHdeT HX B CHCTEME XOTH, Xa-
paktep nedopmauuu B TAKOM KaanOpe He-
MHOrO OTJAMHaeTcs OT - xapaktepa nedop-
ManuH B OOHIYHBEIX OBaJax.

b . e
TIpakTHuyeCK: OTHOUIEHHE Ocefl 4 Bupa- f \

BUJbHEX oBaaax (¢ur. 89, @) JexHuT BCe-
rna, B npefeaax 1,1—3,5; menbwne OTHO-
UICHHUS MMEIOT OBAAbl KPYNHHIX PasMEpoB
# TpeNUUCTOBHE OBAJMBI BCeX Pa3mepos, a
60JIbIIHE OTHOLWIEHUST — BHITAXKHbEIE OBaAH
BoJee MEJAKHX pa3mepos. \

Osaanl, npexcTasiennsie Ha ¢ur. 89 b u €, UMEOT KaK MPABHIO

foabuiee OTHOIIEHHE —11, TaKk KaKk Ma’nas ocb A B 3THX CJAydasx HC-

. dur. 89. TpH KOHCTPYKIHUH
osaios (a, b, c)

KYCCTBEHHO YMeHbBIIEHa.
AHaan3 GOJDBIIOrO KOJAMYECTBA BHITAKHHX KaJauGpoB noKasal,

4TO OTHOMeHUs Ocefi B HOPManbHBIX OBANAX NPAKTHYECKH JeHAT
B npegeaax 2,1—3,2, a B CpesaHHbX OBaJax M TPaneuouaaibHLIX
kanu6pax B npefenax 2,8—3,9 Beauunusl Bb;Tﬂ)KeK COOTBETCTBEHHO—
B HOpMaJbHHX %Bsa.naﬁosynpeneﬂax 24—90%, a B Cpe3aHHHX M Tpa-
) X —_— . N
neuﬁgﬁazzﬁuiouam«saunu KanuOpOBKH kpalifie BaKHO BCECTOPOHHE
TMPOaHaIM3UPOBATL KOHCTPYKUHIO Kaau6poB B KaX10M KOHKPETHOM
caydae, NOAL3YACh JJs 3TOr0 XHACDAMMAMH yIAHHeHUH. Has nosc-
HEeHus 3TOro pasbepem JBa KOHKPETHBIX MpuUMepa.

Ha ¢ur. 90 npeacrapnensl YePTEXA TPExX nocaen0BaTeAbHBIX Ka-
JAu6pop Gymepa crana 280 3aBOA HMEHH Kupopa, KOTOPHIMH N0Jb-
SyIOTCA NPH TPOKATKE KPYrJaoro Keiaesa @ 12 um(nepBole xBa Ka-
Jaubpa —obiue pag BCeX npoduaeh).

O6BoaKK TeMnJeTOB NOC/Ae TNPOKATKM B 3THX kaaubpax npHBe-

. 88).
'neuxagﬁge gy?:xrpamw)x o6xaTHsd, NPEACTaBAeHHHX HA 3TON urype,
703BOJSET CAENATh “3aKNIOYEHHE, YTO /s NPOKATKH B TpaneuonAanb-
. 135
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3aBola mMeHu Kuposa u auarpammy

poB Ha 6ymiepe ‘crana 280

Pyr. 90. Yepremn TPEX MOCNEAOBATENAbHBIX KakHG

o0kaTuil (yRaynenuit) B nux KaauGpax

HOM Kaaubpe, KOHQHIypPauHsi €ro YHOBAETBOPHTENbHE;— N0 BCEMY
NonepeyHOMy CeYeHHIO 06iKaTHe pacnpeje/neHO TOYTH PaBHOMEPHO.
[TpakTHka noxasbiBaeT, YTO 3ayCeHLEB B 3TOM Kanubpe ne o6pa-
3yeTCs, XOTsl 3anaC MeCTa Ha YIIMpeHWe OFpabHYEH.

Vinoe nonoxenMe npH Npomycke TPaneyoOHJaJbHOR MOJOCH B
KBajPaTHeH! KaJuGp; 31ech, KaK BWAHO W3 JHATPAMMEL, NOJMHO
HMETb MeCTO BLIHYXJGHHOE yWIHpeHWe, 4TO M 06YCJOBAMBaEeT o6pa-
30BaHHe 3ayCEHLEB NPH ' T
npoxaTke. P

Ecau ymenbmarts
o6xaTtue (BBHITAXKY) B
JaHHOM Kaaubpe nyrtem
YBEJHYEHHS €ro pasme-
pOB HEXeJaaTeabHO, TO
BLIHYXAEHHOE yliupe-
HHE MOXHO YCTDaHHTb
NyTeéM H3MEHEeHUsl KOH-
CTPYKLMH Tpaneuou-
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AaibHOTO Kanubpa ® § 2| I 30

TeM CaMBIM OTDaHMYuTb = 201 i | 29 I
BO3MOXHOCTH 06paso- } /9] | | 201 N
panmn saycemmes. Tax 2L Ul 15
Hanpumep, ecau oOrpa- w

HUYHTh. Kaanbp no 6o-
KaMm He NpsAMON JuHueil,
a Bornytoit (¢ur. 91),
TO pasHOCTb OG6GKATHSH
cepeJMHH H KpaeB ymenpwaercs ¢ 130% no 50%, uro yxe 3Ha-
YUTeJbHO YMEHBIIHT BhiHYXAEHHOe ymupeBue. IIpaBma, TOraa
YXyZwanoTca ycaoBus oOxaThi npH NPOKaTKE B CAMOM TPaneuoH-
JaJBHOM ~KaJAHGpe — BHITAXKA N0 KPasM BO3paCTaeT — U XJs HCIpaB-
JIEHHSl OTOr0 pedekTa NPHXOAMTCA OTrPAHHYUBATHL NepBbiil KaaAUGP-
B yraax dackamu (BmMecTo ayr). Bce xe 8Tu usMeHe:ns yaydmar
YyCJIOBUSA JJs DpeaynpexjieHus 06pasoBaHus 3ayceHles.

PaccmoTpum, BTOpO#t npumep: Ha ¢ur. 92 npeacrasaeHH AMa-
rpaMMel oﬁmaﬁxﬁ (yrauHeHuft) ABYX NOCA€NOBAaTeNbHHX Kaau6pos
6ymepa crasa 280 szaBoga umenu® JI3epkuUHCKOrO.

v

®ur. 9]. Hcnpasienne KoHdurypanws Tpanemou-

IalbHbLIX KalHOPOB B CHCTEME ,KBaApaT-TPanelOH--
JanbHBIR Kanu6p® .

*  Buaxka B nepsom xaaubpe — 110,5%, Bo Bropom — 38 %. B nép-

BOM KaauOpe obxaTHe pAaBHOMEPHO MO BCEMY CEYeHHIO H JAHINL NO
KPdsiM HMEETCs yMeHbleHHe OGXKATHf, MTO BHI30BET YTHXKKY Kpaii-
BuX yacTelt. CieOBATENbHO YUIMPEHHE KOJ/KHO OLITh He GOAbIIE, YoM
NpH npokarke B IMafKHUX BaJakax.' .

akTHYeCKH OKa3aJ0Ch HanpUMep, IPH npokaTke crajd Mapku O

06);9a‘1'ue 37,5 mm, yuupenue 18 #u u K=31785-=0,48.

Bo Bropom kamu6pe (xBaapaTe) MMeeTCs BO3pacTaBke 0GxATHA
KPalHHX YacTelf, YTO NOJKHO BbI3BATH BHIHYXKJAECHHOE YINHPEHHE.
OnHaKo, 3TO BO3pacTdaHHE HEBEJHKO; DA3HULA- MEXJY MaKCHMAJb-
HBIM H MHHHUMaJbHBIM OGXKaTHEM N0 ceuelinio —26% u Kpome TOro
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Ha yIUNDeHHe OCTABNEH 3HAYHTEAbHBIH 3amac (K =10,60), Tax uto He
TOJIbKO HE NPOUCXOJHT TEpenoJHeHde Kaaubpa, HO, KaK 10Ka3axa
NPaKTHKE, 3TOT KaJuOp He 3anOoJHseTCH.

Pa3oGpanmubii npuMep NOKaswBaeT, YTO KaAuGpPH cTaHa 280 ckOH-
CTPYUPOBAaHH QYeHb YAAYHO M I103BOJSIOT HOCTUIATh MaKCHMAaJAbHbIX
BHTAXEK Ges 06pa3oBanust 3aycenueB. O6BOJKH 11aGJOHOB STHX ¥,
nocaeAyiomKUX KaJAuOpPOB 3T

Ae3a 3 16 u 19 ux npeacraBaens na ¢dur, 93.
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@ur. 92, narpamMmsl obxatuit (yATuHEHHI) B BHTANHBIX
Kann6pax crana 280 saBona MmeHnn Jizepxunckoro

\

Heo6xonumo o6patuTh BHMMAHHE HA KOHCTPYKUMIO KBALPATHOTO
xaaubpa 6yuwepa; kak BUEHO U3 Qur. 93 3TOT KaAIMGpP OrpaHddeH He
NPAMBIMH JUHUAMH, a HMeeT BOTHYTOCTb B CEPeLHHY, CO CTPejoH
nporu6a B 1 mu, uto gaer B ClenyioImeM NPONyCcKe JHIUHHX 2 MM
3anaca Ha yuupesue, : _

Takas KoHCTpyxumsi KBagpaTHQro kKanMGpa npu mpoOKaTKe TBep-
IHX cTalell MOXET npuBecTH K OGPasOBaHHIO CKAAAOK — MOPUIMH
HAa TPOKATHOH NPOLYKUMHU.

Ilpu ananuse npuseneHHbIX NPUMEPOB MOXKET BOSHHKHYTb BOTPOC,
noYeMy B NEPBOM NpuMepe s yJAydUIeHHs [010KeHUs NPHULIOCH
OrpaHHuMBaTh TPANCUOHAANLHNN KAAHOP HO GOKAM BOTHYTHMH KpH-
BeME (dur. 91), Toraa xak Takolt xe Kaaubp BTOPOroO npumepa
OrpaHuyen BHINYKALMH (¢ur. 92), npuueM pesyabTaTe pacnpenede-
HHA O6kKATHH 1O CEYCHMIO MOAYHAOTCA HE XyXe uem B ., IePBOM
cayyae. OTBET HA BTOT BONPOC 3aKMIOYAETCA B COOTHOUIGHHM BeJH-
YuH TPANEUOHIAIBHHX KATIMGPOB M MOCAENYIOUIMX KBaApaToB. B nep-
BOM NPHMEDE OTHOCHTE/NbHAA BeJHuUMHA KBAaApAaTa MEHbIIe, 4eM BO
BTOPOM M IHlepeceyeHHe CTOPOH KaiuOpOB B AHArPaMMe Y AABHEHU S
{rouxkn C u C) nexar Gauxe K KopUAM TOPH30HTAJNbHOK AHaroHaAH,
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Oro CTaHa NPH MNPOKATKE KPYIJIOro xe-"

a Bo3pacTaHHe KpHBO# yAAHHEHUS] NPOUCXOAMT OT LEHTPA KO 3TOrO

nepeceueHus. }
p‘-IeM 60nee y30K Tpa 1€LOHAANLHBIH KaAHGP 10 OTHOWEHHIO K KBAN-

patHOoMy, TeM MeHplas OyAeT pasHOCIb BeAHIHH 00GXaTHA MEXAY

T, 7/ Q——
~Vw
Ay} é ‘
)
fz
I

N\ F-206 E
AN
: X/pye//aeq)/g

dur. 98. Yeprexy ma6roHOB AIA KPYrIoro xenesa ¢ 16n 19 ux
craHa 280 sasoaa uMenu [3epiuHcKoro

Koyernoe 016

1EeHTPOM H KpasmH, He3aBHCHMO OT XxapakTepa orpapuiuTENBHEX

JIUHHA. . 6
Yayuwuth pacupepesesue o0xar
MOXXHO TaKxe NMyTeM HEKOTOPOTo M3M

Uit naM yaAuHeHHH no CeYeHHio -
eHeHU KOHCTPYKUMH KBANDAT-
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HOro xaau6pa. Ecau yram no BepruxaabHOB nuaroHanu KBaxpara
caenarb Heckoapko Gosee 90° (manpumep, 91-—93°), o TOPH30HTaNb-
Has IHATOHA/b €ro YIVIHHHTCH H PasHOCTb Mexay MaKCHMYMOM H
’ MHHHMYMOM o06xka-
THS YMEHBIUUTCA.

KBanpathi ¢ yraa-
.MH GoabmwuMu 90°
NPaKTHYEeCKH Hepep-
KO BCTPEYalTCs Ha
‘ME@JIKOCOPTHHX CTa-
Hax Halux 3aBoAOB.

Ha ¢ur. 94 npen-
CTaBneHbl O0GBOAKHK
wata0HOB JBYX KJje-
Ted Oylepa ¥ YHCTO-
BOil MUHHHM nas & 22
1 25 mm crana 330
3aBona umeHu [sep-
XKUHCKOro. Kax Bun-
HO M3 GuUrype, KBag-
paru umeror yroa 93°;°
npH GOAbIIMX yriax
KB3aJIpaTOB BO3HHKAET
ONacHOCTb Mepexoca
HX B OBAaJIbHOM HJH
TPameuoOunaibHOM
Kaaubpe. '

Has  yayumenus
ycaoBuii nedopmaunu
1 BO u36exanne He-
PaBHOMEpHOro OXxJa--
XK IEHHA NPOKATHBAaE-
MO# IUTYKH, uepHo-
Bhie KaJAMOpPH MOJe3-
HO 3aKpyrasTh 'Kak.

I Ny @b’ IpH BepIIHHAX, TaK .
. Fa Fo07 M Ha Oyprax, uro-
NPaKTHYECKH He Bce-
Hpyenoe @22 Hoyemne s 5 TZA BHLINOJHSETCH.
dur. 94. Yeprenn WaGIOHOB 1as Kpyraoro kenesa(j22 ¢ Ha ¢ur. 94 punnn
H 25 mum crana 330 3aBopa HMenn Jisepxunckoro .33aKpYTJIeHHs, TPHUMe-
3

HAIOIKECS HA cTane-
330 3aBoxa wumenu Izepxunckoro. 3aKpyraenus Kaau6pos CTaua
280 8apofa umenu Jzepxunckoro BHAHH HA ¢ur. 93.°

CymMa Bcex paso6panubix ¢pakTopoB — cocTas craam, TeMnepa-

TYpa ¥ KOHGUrypauus Kaiu6pos u OnpefesseT Co60ft nOnycTuMbie

BEJNHYKHbI BBHITAXEK B CHCTeMe ”OBaJI-KBaDLpaT“.‘;

Apanu3 COBOKYNHOCTH 5Thx taxTopoB H pesyabraron IpOH3-
BOLCTBEHHOH PaGOTH PasHHX CTaHOB NO3BOAsET CAENATh 3aKJIoue--

140

HMe, UTO AJIA MATKMX CTaaed npu COOTBeTCTBylomel TeMmeparype
‘H XOPOWER KOHCTPYKUHH KaAuBpOB B OBAABHEIX KAAHUODAX MONKHO-
monyckate BuTsRKY R0 1202. B xBamparHuik KaJéuﬁzpaxOr}’pu Tex xe
(YCAOBHAX BHITAMKA NOJKHA ObITb HE BhIlIE 80— 5% (0,7 BerTaaKKH
B 0BaJIC). \

C IICHUXKEeHUEM TemnepaTypm HJIK YBEeJHYCHHEM TBEPHAOCTH CTAAU
STH BeJAUYMHHL AOJIKHE COOTBETCTBEHHO NMOHMXKATbCA. Tak Aas tBep-
AHX YrApOAUCTHIX cTanedr (craip 6, oCTaJIb 7) yxe Hexeeneagezhbeucf
npéammaTb 60% B omamax u 40—45% B kBagpaTax Aax p

k MPOKATKH NPONYCKAX.
Bungg(SigiZMo[c):Tb cnnmgnm BHITS)KEK B 3TOM cnygae nnm?:ﬁ
CAeNYIOWHUMH COOGPAXKEHNAMU: DU 3HAUATERLHHIX O xcamerenme
PUM3OHTAABLHEIX YIVIaX KBALPaTOB M OBaJI0OB 0GpasyioTCH kue
CKAAAKKU U -Tpemuubl. Ecid NMPOKaTLIBAETCH MATKAA CTakb MPH oL
COKO#l Temnepatype, TO 3TH AedeKTH MocAe KAHTOBKH, nepe‘xgnﬁ :
yIJIOB KBajapata B CTOPOHY OBaja, BhOJHE 33aBapuBAOTCH; Bc.n));.
"qae e TBEepHbIX CTaAeH ¥ MpH NMOHHXKEHHHX TEMIeparypax mo eg -
HOCTb TOTOBOH MPOAYKUHH MOJYHAETCH HEUHUCTOH C MEJAKHMH CKAAJ
HHAMH.

KaMrl;pl;x:‘Ex?:c;lu Ha 34BOJAX, KaK [OKA3aAd NPOBEjeHHHE HaAMU
MHOrOYHCJAeHHbIE HAGAIONeHH, B OONBUIHHCTBE cuyqaegoahzgﬁ;xm:l 13
oBanax Jexat.s npenenax 35-—80J%, a B kmapparax 20— o,b h .'1391
pelKa BLIXOAS M3 3THX TMpPeAeioB B 06e C}‘OpOHbl. Maxcumaﬁ oHas
pacyeTHas BHITSMNKA B OBaje MPUHATA l(}O/o (3aBog uMegn p
xKuACKOro, cran 280), a B kBaxparax—82°/,,

2. Cucrema ,pom6-kBagpar

. , .

CucremMa ,poMG-kBagpat®, Hapsiay ¢ CHCTEMOH "OBMéKBanp%)‘
#MeeT 3HaYHTEJAbHOE PacnpoCTpaHeHHe HA 3aBOAAX (CM. T; JAHILY B.
«OnHaKo B GOJBUIMHCTBE CJAydaeB OHA BXOJUT COCTaBHO qacrx‘aéo iy
KOMOMHUPOBAHHbLIE CHCTEMH H TOJbKO NpH MPOKATKE MEJIK(()); ga_
HOrO KBAaJPaTHOrO »eJie3a WHOTAA MpHMeHAeTcd n(l)émo<:l1émoa T3
TOTOBKH 40 KOHeuHoro npoduas (Hanp. Knanpﬁ'r X 1; o
nax umeHu [TeTpoBckoro— craH 250 ¥ pMeHd Kuposa —CT 2

JIOCTOHHCTBOM STOR CHCTEMHl fAIBISACTCH BO3MOXHOCTD nonch A
B OOBLIYHLIX MPOH3BOACTBEHHBIX ycnoauaxﬁﬁonee TOUHBIX H thTlo-
KBajApaTOB, YEM B CUCTEME ,0Ba/-KBAAPAT®, XOTA Npu coom;zgrﬁ glrﬂo
el KOHCTPYKUMH KaAHGPOB M HACTPOHKE CTAHA H U3 oaanga, aK OuLiC
JIOKA3aHO, TIOAY4AOTCA KBAZPATH YHOBJACTBOPHTENBHO T6 ; avo:
Kpoue 10ro. U3 pOMGHIECKOr0 Py4bd MOXHO [OJYyYUTb NPH 91(1)03; 0
Wyiocs K KBaAPATy 3aroToBKY, eéc.r[l)l;’.qlelgsepuya nmosocy Ha 90° mp
1 0Ba 4epe3 TOT Xe€ . .
ﬁcégbsfg (c‘bﬂam,opmpnoaaonmor B cucTeMe ,pom6-ksajppar® ;Ié)“ilyl;
YHTH Topasjgo 6oJbluie _pasmepos KBaJpaTHLIX 3aroTOBOK,

. ar“. '

c2'?;{2&66—;8:33oKBoaTAnFeTmb, 4yTO O0AbUINE BLITSKKH, npmgeamou;ﬂi%si
B CHCTeMe ,0BaJA-KBaApaT“, CO34AT HeK.TOpbIe H6eyu;0 g;Baqachxo
CYKHUBAHHH UMCTOBHIX JHHHH, JJIA KOTOpHIX  G0/bII

141 *



TpeGyeTcsi NOJyYeHHe psjla KBaipaTOB, MaA0 OTJAHYAIOIHXCH MO
pasMepy APYT OT Apyra. IDTOTO HEYNn06CTBA HET B CHCTEMEe ,pOMG-
KBalpaT®, KOTOpas MNO3TOMY YaCTO DPUMEHAeTCd B KOMOGMHALMH C
cucTemoil ,0BaJ KBaZpaT‘.

B cBssu ¢ aTmm cucTeMa ,poM6 KBaApaT® 6naa AOBOJLHO pac-
NPOCTPaHEHa B TpPOWENIIHE TOAb, KOrAd COPTAMEHT CTAHOB 4aCTO
6ul1 BecbMa o6uiIMpeEH.

B nacrosimee BpeMs B CBA3M CO CnenHaAMzanueli CTaHOB ¥ MNO-
BhIIEHHBIMH TPeGOBAHHAMH K NPOM3BONHTEALHOCTH M KAaYeCTBY WpPO-

Al ] 1
F- /IOr \FF\ Cpﬁ‘% \»\ ﬁ( ‘
AL ™\ AR ’fL \ / T
Lt 7/ ] I ,A/;F- _t!‘: el ( Ml
TN \ ’ \
s AR v N il
/’9‘ 4‘ \ MNA
= 18 1
‘§' ! 161
§ 94 I,} 1 15 - i
§ 4 it 44 8 1 4 r
R N 1 21 s
7 1 » e 2l ‘
N a7 ' 1 104 ]
al L] _JJ, e L g9 7 MJ_‘

dur. 95. Bua auarpammbl yasudewnnft (06xaThi) s CHCTeMM, KaJ1u6-
poe ,,pomMb-KkBaapaT* B 3aBHCHMOCIH OT. yraos poMGoB

BBITECHATBCS CHCTEMAMH OBaJ-KBaApaTt“. W »OBaJ-Kpyr-osan*,

Henocratkamu cucremp .,pom6-KBAafpat® SBAKETCS HEBO3IMON~
HOCTb TOAYueHHS GOAbUINX BHITAXKEK H ONACHOCTb o6pasoBanus
Ae(QeKTOB Ha yraax/ Kaau€poB. D10 CTAHOBUTCH NOHATHBIM upu
aHaN¥3e HAJNONKEHHs KasuGpoB, NpejCTABACHHOrO Ha ¢ur. 95. ﬁ

Hs ¢urypsl BuAHO, YTO npu mNpoOKaTKE B STOM CHCTeMme samac
MeCTa Ha YWHPeHME wMafd, OCOGeHHO RPH NpPOKaTKe KBa,upaTnbﬁ
IUTYKY B POMGHYECKOM KaanGpe, a CA¢AOBATENFHO HEAB3A NOJAYYHTE
TAKUX GOMBLIMX BHITANEK, KAK B CHCTEME ,OBaN-KBanapat“, XoTa 3
AuarpaMMBl YAJHBEHHH B 3TOH CHCTeME BHIHO, YTO O6XATHI 1O
KpasM Hue YeM B CepeqHHe U CAeNOBaTENbHO He TOJBKO He 6yaer
MMETbL MECTO BBIHYXIEHHOE \IuMPEHHE, HO H HOPMANDbHOE YIIHpeHne
YMEHBIIUTCS BCACACTBHE YTAXKM, HO BCE K€ W NMPH ITHUX YCAOBHAX
HEAOCTATOX MeCTa Ha YUlMpeHue ABASETCA TOPMO30OM K pabore ¢
6ONbIIMMH 06KATH MU,

KoncTpykuuna pomba, ectectBenno, umeer 60/b10e 3HAYeHHe a9
AONYCTHMBIX BeJVUYHH BHTAXEK; noCnefHUE MOTYT ObIThb Tem GoJblle
yem GoJabIIE Yroa B BepIIHHE poMGa, T. €. 4eM G6OJbllle pom6 BH:
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Kard, CUCTeMA ,DOMO-KBAADAT“ MOCTENEHHO BHITECHAETCH M Gymer

ABASITCA POMOB C YIJIaMH 25
110—120°, xoauyecTBO KOTO-
pHx AocTHraer 75% ot 6oaw- & S
1Oro 4MCAd PacCMOTPERHHIX s
HaMH KaauOpOBOK Ha 60Jb- ‘ <
HIMHCTBE IOXEHX 3aBOJIOB.- "o NG
O6uuHO TYyno# yroa poM-  § ‘\
6a sBasteTcs dbyHKUHeR Besau- g/oj A
uyHH KaauGpa;—uem 60ab- § : \\
‘e mnaomagb Kaaubpa, TeM o ‘W
MeHbLIe TYHOH yroa ¥ Ha- § pu
060pOT. S
AHaJH3 KOHCTPYKIHA pOM- 0

TsEyT B wupuny. C npyrofi CTOPOHH yBeJanyeHHe TYNOro yraa pom6a
BaeueT 32 co6ofi yBenuueHHEe HEPABHOMEPHOCTH BBITAXKEK MO ceue-
Huio (cM. ¢ur. 95), 4TO BEHI3SWBAET HEPABHOMEPHHIH H3HOC KanHOGPOB
U HexeJaTeabHbe HAaNpsXeHHs B Mertasie npu aedopmaunum.

dtH (axTOPHl M OTPAHHYHBAIOT BEPXHHE TPEJENH . BEAHYHHH
TYNOro yraa. g v

MaxkcuMasbHad BEJAHYMHA TYNOro yraa pom6a, BCTPEHAOIAsnCs
Ha npakTHke, jocruraet 135°, oxHako HauGosee ynoTPEGHTEAbHBIMY

)
200 800 120 1600 2000 200 P8R0 P08

60B 3aBOJICKHX KaJuOpOB N03-
finowiode kanitipo Emm?

BOJUA YCTAHOBHTb 3TY 3aBH-
CHMOCTb H NOCTPOUTb JHa-
rpaMmy IAs OnpejeseHus
yraa pom6a B 3aBUCHMOCTH OT .
ero naomazu. dta guarpamma npexcrapiaesa Ha ¢ur. 96.

Ilnarpamma mocTpoena AJs pomGoB ¢ yraamm 100—125°, Tax xax
poMGH ¢ yraamu MeHbwuMy 100° He ABASIOTCS CreUHUYHBIMH AAA
CHCTEMBI , pOM6-KBaapaT“, a poMGHl ¢ yraamu Goabmumu 125° npax-
THUECKH He BBITOJHB, TaK KaK B MOCJeAYIOIIHX 33 HUMM KBagparax
modydyaerca CaMmkoM Goabuioe obxarue.

Ha 1oxHHX 3aBogax He BCTpeualTcs pomOH (B cucreme ,pOMOG-
KBazpaT*), Y KOTOPHIX BMXOJST 33 YKasaHHble Npejenbl.

Buitaxkn B pomGax Beue 80J NpH CaMblX ONTHMAJbHEIX YCJA0-
BHAX HeJaaTh He pEeKOMeHAyerCs. BHTSXKKH B KBajpatax MOXHO
npurnMath 0,8 OT BHTAXKKE B PomGax, Tak HTo Npeie/soM B 3TOM
cayuae Gyner 80X 08=65%. .

[pakTuueckn MOXOGHHIX BEJHYHH HA 3aBOJAX NOWIH HHKOTAA HE
AONyCKaloT, Aenas MX 3HaunTenpHO Huxe. Tak us Goabworo uucia
Hamux HaGaloAeHnit 0Kazanoch, 4T0 0k0a0 60 % cayuaes U3 06caenO-
BaHHBIX HaMH,— BHITAXKH B pom6ax okazaaucp Huxe 30%; B 30%
CayyaeB,— BRITAXKH B HHUX J€XaJH B Ipejpenax 30—50% u TOABKO
B 10% cayuaeB oM npesmicuad 50%. ‘

MaxcuManbHas pacueTHad BHTSXKa B pombe Okasanach 65%
(cTan 280 3aBoma umenu Kuposa), a axruueckas 682 . MakcuMaub-
_masi BHITAXKA B KBajpaTHOM KaJu6Gpe B manHoll CHCTeMe AOCTHTaeT
54% (ctam 280 sasopa mmend [sepxwuHckoro). ,

Pom6uueckue kaaHGpe, NMOAOOGHO pacCMOTPEHHHIM BelUE KBAlL
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dur. 96. Homorpamma pmas onpeleieHus
jyraa pom6a B 3aBHCHMOCTH OT NAOILANH
il



PaTHHM, ClAeRyer '3aKPYraAaTh Kak B BepIUHHAX, TaK H HA OGyprax.
Toabko A Maamx pasmepos 3AKPYrJeHHH MOXKHO HE JeaaTh.
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Pur. 97. O6soskm wabaouos

TPH NPOKATKE II0JOCOBOTO ¥Ke-

aesa 40 X 10 erana 330 3aso-
na umenn Kuposa
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Mpaktuueckn, naxe u npu cpaBHH-
T€AbHO GOJBIIHX BeadYuHAX Kanu6poB,
8AKPYrA€HHS JHeJN410TCS He BCErja, 4ro
HE/Ib39 1NPH3HATD MNpPaBHALHBIM. Taxue
Caydam umeiotcs Ha craHe 360 3aBoza
e OpIKoHMKHA3e, rae pom6u 45 X
X 65 u T. n. He umeroT 3aKpyraeHuil,

Koucrpyxkun ksappatuuix Kaxubpos
B CHCTeMe ,pOMG-KBagpaT* He oOTAMYA-
I0TCA OT TAKOBHIX B CHCTEME ,0BaN-KBA-
pat“, Tak uTO Ha sToM BOIIpOCE He OcC-
TaHABJHBaeMCH. -

B ra6nuue 18 npusegens mamHwe o
NOATOTOBUTEABLHBIX KACTAX [0XKHBIX 3aBO-
0B, HA KOTOPHX NPHUMEHAETCH CHCTEMAa
»POMOG-KBafpaT®, a. B Tabauue 20—pau-
HBlE O pasMepax H yriax 3axBaTa B ka-
AUOPAX BTHX CHCTEM.
i~ Bollle MH HEOAHOKPATHO YKasKIBaJ/IH

Had HEXOCTATKH CHUCTEMHI ,POMG-KBAZPAT™
B Ka4YeCTBe BHIAKHOH, HEPENAKO 3TH He- o

ROCTaTKH yCYryGJAsioTCs eme u Heymxo-
BIETBOPHTENbHOK ;KOHCTPYKIHEH Kaan6-
poB.

B xavectBe mpuMepa xpafine Heyzxo-
BJIETBOPHTENbHON KAAHGPOBKH YepHOBOI
JAUHUH 110 PACCMATPHBAEMOMH CHCTeMe Hi-
TEPECHO PACCMOTPETh KanWGPOBKY Gymie-
pa crana 330 saBoma umenu Kuposa.

lpokarka Bexerca ua xpagpatHoO#t 3a.
roToBku 65 65 umn 70 X 70 s Uneao
npomnyckos “— HeueTHOE. [Ipu stux ycuo-
BHAX NPaBHABHOIO YEPEeNOBaHUA KAJAHG-
POB GHITH HE MOXET M HeH3GeXHO AOJ-
XHB GHITH JBA KANIHGpPa MOAPSA OmHOH
$opMBL.

B cBsisu ¢ aTMM B nepsoft uepHOBo#
Kaetd (Gywepe) uMeioTcs moxpsm ABa
KBaJpaTHHX Kaau6pa. Yeprexu mab.o-
HOB 5THX KanuOpOB mnpeacTaBJeHL Ha
bur. 97, Tam Xe yKa3aHL M BEUYHHL
BLITSKEK.

~Kaxk BuAHO M3 QHrypHI, BHITSXKKK He-
BEJUKH M caMH mo cefe He BHyaoT
OnaceHuit; OoAHAKO HMes B BHIY, 4TO B
NOCaegHHX JBYX ¢ Kaau6pax npuMeHeHda
cHCTeMa ,KBaJAPAT-KBAAPAT“, HENOCTATKU

KOTOPO# HAMHM Pa30GpaHBl BHIUIE, BHITAKKA B 36 % BO BTOpPOM KBaj-

paTe BLI3HIBAeT o6paaosaﬂue 3aycCeHueB.

KoucTpykuun xaau6pos asHO Hey IOBJIeTBOPUTE/bHHL.

Ha ¢ur. 98 npexcrasreno Hanoxenne wa6roHOB Kaau6pos..dt0
HAMOMKEHUE MOKASLIBAET, 4TO HH B TOM, HU B KPYrOM CAyuae ge
QCTaeTcq MecTa Ha ylIHPEeHHe u 00pasoBaHue 33yceHNeB HEH3GexHO.

Pur. 49. O6sonku Temnae-

TOB B NEPBHIX TPexX KAJU6-

pax Oyumera crasa 330
3aBofa umenn Kuposa

®ur. 98. Hanowenwe ramubpos

nepBOro Ha BTOPOH . H BTOpOro

Ha TpeTHit Ha Gymepe craHa, 330

3aBona MMenu Kuposa)
s

Hlanocrpanue#t K TakoMy BHIBOAY CAYXKAT npusepsennue nHa dur. 99
OOBOJKH TEMIJIETOB U3 3THX KAAHGPOB, B3ATHE B HOPMAJIBHHIX YCJI0-
Busix npokatku. [lomoGusie TemMnaeTH 6paadch Hamu HeOLHOKDPATHO
H Oblmd BCerfa TAKHMH, HE3aBUCUMO OT TeMilepaTypsl NPOKATH-
BaeMO# cTaJH ¥ OT ee COoCTaBa. /

Has yaydmenus ykasanHo# kaAu6pPOBKE MOXHO HAMETHTD caenyio-
IMHUE NyTh:

1. PomGuyeckuit xaau6p 3aMEHHTb YCEUEHHBIM OBAJBHEIM HJH
TPAN€uOU A bHLIM, YTO MO3BOJAT 6€3 ONACeHHs yBeAHYHTD BhITSXKKY
npouentos xo 60. : :

2. Ksagpartuslil Kaau6p BTOPOTO OPONYCKA HECKOABKO yMEHbLIIHTh
u-caenatb yroa npu Bepmuze 93—95° yeenuuus OAHOBDeMEHHO' H
paguyc 3akpyrjeHust OpH BepUIHHE, .

Ipu Takux n3MeHeHWAX H HEHU3MEHHOCTH TpPEeTbero KaauGpa
MeCTa Ha yiUHpeHHE B HeM OKd3aJ0Ch 6l BNOJHE AOCTATOYHO. 4
10—1415 N 145 ‘.



, o
B COOTBETCTBHH C. HAMIMH YKAa3aHHAMH B Hauyale 1936 roaa.

kaa6poBka Gyihepa crana 330 H Gbi1a W3MEHEHa, XOTHA H He TQYHO
TaK, K4K 3JeCh H3JI0XKEHO. '

 Cambift (paxT CYLIECTBOBAHUA B TEYEHHE HOJITOrO BPEMEeHH Kaiub-
DOBKH, IpUBOAMBLIEH K 6paKy NPOAYKUMH, 10CTATOYHO KPacHOpeuHso
rOBODHT O TOM, HACKOJBKO Malo €mle BHHMaHus yASJSeTCH HA 3a-
BOJAX BONPOCaM KalAHOPOBKH.

3. Cucrema ,pomM6-pom6*

Paznnuarotcst 1B THN& POMOHYECKHX PsigoB:

1) ¢ yrnamun 93—95° u ‘

2) ¢ yrnamu 97—105° u Buiue, g N

[lepBuifi THII O CYIIECTBY MaJ0 OTIHYAETCH OT CHCTEME »KBag-
paT-KBaApar’; eMy CBOACTBEHHH BCe AOCTOMHCTBA M HeLOCTATKH
nocjaenHell. Jta CACTEMa PacCMOTpeHA Hamu B riase V.

Cucrema ,poM6 pOMG“ ¢ yrJIaMu NpH BepIIHHAX pom6oB 97—105°"

no xapakrepy GoJbIIe HOAXOHHT K CHCTEME »POMO-KBagpar<,
Crucrema poM6OB B KauecTBe BHTSHKHON ynorpebaseTcs rJaaBHLIM
06pa3oM HA CTAHAX CHEUHAAUSHPYIOMHXCH N0 NPOKATKE KauyecTBeH-
HBIX CTaNed NPH HeGOJBLIOH AJIMHE ¥ HEBHCOKOI CKOPOCTH IPOKATKH
(rnaBHHIM 06Pa3OM 1 KPYNHOCOPTHBIX H CPenHECOPTHEIX CTAHOB).
JTa cucTeMa He JAONyCKaer paboTy ¢ GOJBIIMMH BBITIKKAMH.
OGLIYHO BHITAXKKHM HA 3THX CTAHAX GOHIAM B npepeaax 10—30Y%, a
B 3THX MpeJNeJax CHCTEMA DOMGOB JaBaja BLOAHE ynos.neTBofm-
TeAbHbIE pesyabTaThl. ONHAKO 3TH BHITSKKM B 'HACTOAMEe BpeMs
MOXHO CYHTATH HENOCTATOYHBIMH. :
ITosTomy coBemanue Kanu6poBmuKOB NPH3HANO KeAaTeAbHBIM
NpOBEJAEHHE HA 3aBOAAX DPA6OT ¢ LEeAbI0 NOBHIICHHS npenenos
BHITAXEK B DOMOHYECKHX pajgax. .
o I;gga;xangemameﬂ KOHCTDYKUNU KaAuGpoB H coomeTCTB’ymmeﬁ
M - » BRITSXKKH B CHCTE 16-pomo6 “ o
ﬂmﬂmcﬁyg“acww. HCTEMe ,pOMG-pom6 \l'lOpSmK/a 40% He
[Mpo¢. I'pym-Tpaxumaiino yKaswBaJd HOpMAaJbHbHE DANE POMOH-
HYECKHX KaJIHOPOB C NMOCTOAHHBIM KO3(DHUMEHTOM BHITsxeK 1,41 *,

[lpenmymectBom cucremn ., pom6-pom6* smensercs BO3MOXHOCTE'

NMOJMYHEHNST U3 ONHOTO KOMIJEKTA BAJKOB WEJ0ro psajaa KBagpaTHHX
3aroTuBOK,, MOJIYYaEMBIX NyTEM IpONyCKa 3arOoTOBKH, BhIHISAINEH H3

ﬁx:néoﬁro poMOHYecKOro KaIM6pa MOCJAe KaHTOBKH, Yepes. TOT ke
nép. / ‘

* ©
Bosnbwoe sHavenue gag YCHEUWHOBNPOKATKH B CUCTEME ,POMG-

POMG“ HMeeT NPaBUABLEMIY pacuer KaJsHGpOB, BHIGOP‘HajJjexauel
BEJAHUHHEL TYNOIO YrJa, 3akpyr/ieHuii ¥ 3anaca Ha yliupeHde,

Ha wmeaxocoprusix cranax 1oxmuix 33BOJIOB CHCTEMA ,POMG-pOMG®
He npuMensierca. Mckaouenye npeacrasaser crad 330 3aBoaa uMeHH
‘[letposckoro, rae npu npoxarxe Kpyraoro xenesa (4 30 u 32 un

OCICAOBATAbHBIX p0M6a' 4YTO B c
' LHI3BAHO ne ya-
CKMMH MCCTHHIMH YCJAOBHAMM, ’ unu e

* Mpod. B. E. Tpym-Ipxumaiino ,Mpoxarxa # kaan6poska®, crp. 71.
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[TepBuiii u3 arux poMGoB umeer- yroa 97°, a Bropo#t 107°. dax-
THYECKas BHITYXKKA B neppoMm pombe 25%, a BO BTOpOoM —43%. "
Baaronaps He6ogbllo#l BesinudHe yria nepsoro pom6a, mecra Ha
YyWHPEHHEe B HEM NPH NPOKATKE KBajPaTHOM 3arOTOBKH HE OcTaeTcd,

.4T0 BJe4YeT o6pasoBaHue 3ayceHueB. Bo BTOpom ke pomMGe fipu Bbl-

TsxKe B 43% 3ayceHus He O6HAPYKUBAIOTCA. i

HepocTatkoM pombuveckuX xaau6GpoB kak B CHCTEMe, ,poM6-
pom6“, Tak B B cucTeMe ,pOMG-KBaapat*, aBASIETCA CBEPTHBaHHe
NPOKaTHBACMON ITYKH. DTFO OTPAHUUKBAET NIPHMEHEHHE POMOHYECKUX
KaaubpoB, KOTOPHIE NDUMEHAIOTCA [JABHHIM OOpPasoM H3-32 3TOTG+
TOJILKO HA KPYNHOCOPTHHIX M CPENHECOPTHHX CTAHAX, A KPYNHLIX
pasMepoB KPYIJIOTO H KBAAPAaTHOrO XKene3a, NPH HeBOJBUIHX CKO-
pPOCTSX NPOKATKH, KOTAAa NPOKATHBAeMAs HITYKa YHAepxHBaeTci OT
CBEPTHIBAHKS BaJbUOBIIMKAMH BPYUHYIO

Ha coBpemeRsbix GBICTPOXOAHBIX CTaHAX, OGOPYNOBAHHEIX POJB-
ranramu, pomOuueckue KanuGpPH NPHMEHAITCS PefKo, ONACHOETH
CBEPTHIBaHHA TeM OoJblie, YeM MeHbllle 0O6XaTHE HJAH Yroa B Bep-
LKHE POMGHYECKHX Ka/IHUGDOB. ’ .

Ha HenpepuiBHBIX. CTaHAX, rie KaHTOBKA U yJEPKHBAHHE HITYKH
NPOHCXOAUT NOCPeACTBOM TeNHKOHJAJAbHHX NPOBOAOK, poMGhueckue
'KaauOpbl NPHMEHAIOTCS C YCHEXOM.

4. Cucrema ,0Ban-Kpyr-opaia“

B nocaexnee Bpems sarpaHuuedi, a takxke u y Hac B CCCP,npe-
MWMYWECTBEHHO /5 KA4@CTBEHHHIX CTaJjefl HauHHAET INRUMEHAThCH
TM3BHBIM O6pa3oM NpH MNPOKAaTKe, KPYIJIPro Kese3a HOBas CHCTEMa
Kaau6pOBKU ,0BaJx Kpyr-osan®. :

B pyccxoit W HHOCTPAHHO# JHTEPAaTyPE MO BONPOCAM KANHOPOBKH
CHCTeMa ,Kpyr-oBai“ He paccMaTpHBAETCH. :

[Nepnbie ONBITHI MO H3YYEHHIO 3TOH CHCTEMB H BHEIPEHHIO €€ H
HAIUMX 3aBOJAAX G6hLIAH NPOBEAEHH NPOKAaTHOH rpynnoit XapexoBCKOro
HHCTUTYTA MeTaanoB B 1932—33 rr. .

Ias uccaepoBaHWs HANOJHEHHWs OBajAa KPYTOM MNpOBOAHAHCH
ONBLITH NMPOKATKH PA3AHUHLIX PAa3MePOB KPYTAOro Xejesa B OBaJax
npu pasuoit Temneparype. OubiThl NIPOBOAMANCH HA GylIepax CTAHOB:
300 u 250 3aBopa umeHn Bopowuaosa.

JledbopMauus npH npoxaTke npOCTeAWHX npodHaei npaK THIECKH
JOCTATOYHO NOJIHO. BHIPAX@eTC OTHOWIEHMMM OCHOBHBIX PASMeEpOR:
NOAYYEHHBIX IITYK (TOJIIMHE H INMPHHEI) K COOTBETCTBYIOLIUM pas-
wenaM HCXOAHOH wwTykH. Mcxolda u3 310ro0, Ans Pa3HYHLIX BEJHYHE
JAuHEAHEIX O6xkaTuil kpyra B ‘'OBajJ€ 10 BEPTHKAAH, BHPAXKEHHBIX

I3
k03DHUNEHTOM NHHERHOTO 06XaTHA 7 (rie A—ToNmuna opana, D —

OHaMeTP KPYTI0ro 3:e1e3a), ONpeaessinck COOTBETCTBY 0wHKe nedop-
MaLHH MO TOPU3OHTAAH, T. €. YUIHDEHHs, BepaKEHHHE uepe3 KO-

SHHUHEHTH YIHPEHHs —g (rie B—mupuna osaaa). '

1 CM. craThio I1. A. ArexcannpoBa ,Cucrema kasm6poBKH ,08aA-Kpyr0Ban® Al
4epHOBBIX AHHUE“, ,Kauectrennas cTaab®, Ne 2, 1935 r.
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3’1‘}! KO?q’HuHeHTH yﬂ."‘lpe}lﬂﬁ 3aTeM: l\\dO)KHO MOJIOXHUTL B OCHOBY
mpu pacyere 0BaJOB I MPOKATKM KPYros MpH AAHHKIX BEAMUHHAX
x03ULUHEHTOB 06KaTHH. .

OnuThH fa08 caefyouue pe3yabTaThH: NpH 5=0,50 — 0,52, cpea-

gue Ko3(duuMeHTH yLIHPEHHU TDH 1100°— 1,17; npu 1000°——1(,241 H
900° — 1'33. ‘

HopwmanbHEIM KOI(GHIHERTOM YIIMPEHHS NPH K03 HIHEHTE O0XKATHR
%=0,50—-0,52 M npH CPeAfHX TEMIepatypax NMPOKATKH s 6yume-

POB MEJAKOCOPTHHIX H cpenHecopmbix CTaHoB Hajxo cyaTaTh KO3(DH-
uuent me mexee 1,20. C yBesuueHHeM koauunesTa o6xarua, T. €.
yMeHbIIEHHEM OGKATHA k03(HUIUHEHT YUIHUPEHHS TaKKe YMEHbUIACTCH,

TaK TNPH —;')—0,60 xosduuuedT ymnpeRus noaydaercs 1,16.

[pu BHSCHEHHH HANOJHEHHA KPYra OBAJIOM MH BHauane pa6oraau
C OBaJaMH OGHLIYHOMN KOHCTPYKUHH, OYePUCHHEIMH OJAHHM PANHYCOM.
3anauya OBaJOB B KPYTAHe KamuOpu C 0GKATHAMH, o6ecneyHBaIONLH
Mu BHTSKKY B npepeaax 1,3—1,4, Bcrpeuaer 6O/MbUIHE 3ATPYAHEHHS.

IIpu TecHo# yCTaHOBKeE TPONYCKOB, MOC/AEAHUE 3AKUMAIOT WTYKY
u 3aTPYLHSKIOT 3ajady, M B 9TOM Caydae IPHXOJUTCA 3a6uBATh
wtyky. Hao6opor, npu HEKOTOPOM 0cBOGOX JEHHH NPONYCKOB AN
o6JerucHus 3aAa4y NPOUCXOMMT cBanuBanue oBanoB. OGkaTue oBara
’B Kpyre B HalluX ONHTaX GHUIO 16 —25 mm wan 38—37%, npu
STOM YCJIOBHH HEOGXOAMMBI 3alac Ha YMHPEHUE COCTABAALT

7—10 #m, T. e. 40-—45% or ob6xarua (KO3bHUMEHT YIIHPEHHT

8 dopmyae Kesa K=0,40—0,45). .

MMpu ymenplleHuH 06XaTH OBaJa, T. €. NMpPH 33ajgaye OBAIOB B
KPYTAble KaguGpH OTHOCHUTENBHO OGOJMbIIMX PAa3MEpOB, 3aXBaT MpoO-
UCXONUT 6e3 3afepxKH, HO BHITAXKKA B 3TOM Cayyae MNOAy4aeTcsd
HEe3HAYUTEAbHAA, :

C/e0BATE/BHO, YCHEMHOe NPUMEHEHHe CHCTEMBl ,KpYr-0Ban” B
.KaYecTBE BHTAXHOH HA HAWAX COPTOBHX CTAHAX, NPUMEHAIOLHX
cpesHue BHITIKKH B npefesax 1,3—1,5, pemaeT KOHCTPyKuUA 0BaTb-
HBIX KAaAu6pPOB, KOTOpas NOJXKHA OGECHEYHTH c‘onﬂoﬁ CTOPOHH XO-
poluii 3aXBaT_€ro B KPYMJHX Kanubpax uc Ipyroit — xasath yno-
BACTBOPUTE/LHbBIE BBITHKKH. *

Ha HenpepsBHO-3arOTOBOYHHIX CTdHaX KOHCTPYKIHS OBaJna He
uMeeT GOJbUIOro 3HAYEHHS, TAK KaK 3aXBaT METaa/a TaM yJayHlIaeTcs
UPHHYAHTEJbHON NOAAYeli W3 NpeABAYIHMX KaAuGPOB.

OBaaul OGHYHOM KOHCTPYKUuM € OCTpLIMU GoxamH (T. €. moJay-
YeHHbI® U3 KaJu6GPOB, NOCTPOEHHHIX OJHHM pajuycom), He ofecne-
YMBAIOT YCHEIIHOTO TPHUMEHeHHs CHCIEMbl ,KDPYr-oBal® B Haumux
yCJ/OBHSAX.

3axBaT 0BaJOB BAJIKAMHM B KPYIJHX KaMHOPax HPOHCXONHT BgChMa
TPYyAHO, B BULY TOrO, 4TO NpH 0Bajax C OCTPHIMH 6oxaMu B HayaJse
3axBaT MeTaJnaa uMmeeT Maaylo (yakyw) MOBEPXHOCTb CONPHKOCHO-
Benus ¢ Baakamu (cMm. dur. 100). Orciofa CHJA, BTACMBAIOIAA METANA
B BAJKH, MaJa ¥ HEAOCTATO4HA nsad 3axBAaTLIBAHUA. ’
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VsyueHnue YCJOBHH 3axBaTa OBAJOB DasnM4HOM KOHCTPYKUHH B
KPYTJbIX Kaau6pax Nokasajo, uTo xeJaTelbHO 656110 OB HMETb OBAJH
¢ npaMuMu Gokamu, 4yTOOK AepkarTh MX MpH 3a1a4e PAaJIKHMK PO~
nycKamy, KaKk B PeGPOBHIX Kaau6pax TmOAOCY. C Inpyro#t CTOpoHH,
AJS TOro, uTo0bl B HAauaje AYrd 3aXBaTa Nouiafb CONPHKOCHOBEHUHA
MeTania ¢ BaaKaMu Obl1a 6OJbILOH, OBaJbl LOMXKHbBI OBITL C BO3-
MOXHO 60Jiee TYIbIMHK, YrJdMu.

§ 3\

@ur. 100. Yeaoeus saxBaTa 0Ban0B OGHUHON KOHCTPYKUHHM B KPYribiX kasuGpax —
npoexitis IIIOILAGH CONPHKOCHOBEHMS :

.

Paccyxnas TakuM OGpasoM, Mbl NPHIUIM K COBEPUIEHHO OpPHIH-
HaAbROM KOHCTPYKIHM OBAJOB, NOKasaHHOH Ha ¢ur. 101; spece
YAa4HO COoBMelleHb 002 M3J0XEHHBIX NPHHLHIA.

M3 ¢ur. 101 BugHO, 4TO YCJOBMA 33XBATa IJs OBAIOB HamweH
KOHCTPYKUMH SHAUMTEAbLHO JyYlle, TaK KaK MJOomanb CONPHKOCHO-
BEeHMA METaAsa C BaJkaMH B Hayaje AYrd 3axBaTa 31eCh GoJbwie.
JlepxaTh TakHe OBajb B IAafKHX MPONYyCKax, B KOPOOKE WaH B JH-
Helxax npu 3ajaye oyeHb npocCTO. .

OBasibi HOBOH KOHCTPYKUMM MMEIOT el OXHO NPEHMYIIECTBO:— o
NOJIOXKEHKe 3aAaHHOrO B HEFO HAYaJAbHOrO KBajpaTa 60/ee yCTORYABO
¥ KBaJpaT B HeM OGXHMAe€TCAd COBEpUIEHHO DPaBHOMEpHO; MOA0NKE-
HHE JXe KPyra Kak B 5TOM OBaJ/e, TaK ¥ B 06GHYHOM, [10YTH OAUHAKOBO.

Cpensee noaoxenne 3aHMMAET KOHCTPYKLMS OBalOB 3/AMUNTHYE~
ckoifi Gopmb, OHH Gosee TYNHE H MO3TOMY Jydile 3aXBaThlBaIOTCHA
BaJKaMH, YeM OOHUHHE OBAVIHL
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[TpoMexyTouHBIE KPYI/bE KaJuOpH B CHCTEME ,KPYr-OBaa“ He
[pPUroAHBL A/A BHINYCKA TOTOBOR NPOXYKUHH (xpyraoro XKeJseaa), TaK
KaK 9TH KaJuGpbl NPOEKTHPYIOTCH ¢ OONBILHMH OGXKATHAMH U BLI-
THKKAMH, KaK ¥ BOOOLULe YEPHOBLIE KaJHOPbl U PACCYMTHIBAIOTCH He-
NPEMEHHO Ha HeKOTOPOEe He3ano/HeHue, BO u3Gexanne 06pasosanus
3ayCEHUEB. ,

Kar yxaswiBaer TpPHHKC, 3Ta CHCTEMa B TEUEHUE HECKOJBKHX JeT
He HMesaa ycnexa HMEHHO NOTOMY, YTO CTPEMUAHCH 3AMOJHHTD KPyr-

v S
P B ‘
R - ———
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Pur.101. YcaoBug 3axBara 444 IOCKHX 0BaOB (CIPAMBIMH GOKaMH) B KPyraoM kKaau6pe

able kaau6pu. [Ipu stoM Mageiimee oxJa)KA€HHE HITYKH TIPHBOLHJO.
K TOMABJEGHHIO 34yCEHIeB W B PE3y/AbTaT€ K MACCOBLIM 3aKkartaM H
6paxy.

Ha ¢ur. 102 npuBogsitca nBa BapuanTa YepPHOBHX KaJHOPOB C |
OBa/iaMH Hame# KOHCTPYKUWH, CHPOEKTHPOBAHHLIX L4 ONBITHOH NMpo- i

T -,

"
®ur. 102, paMep BHITKHEIX KaAnGpoB, MOCTPOCHHHX MO CHUCTEME +Kpyr-oBai

t
e . i S N
KaTky Ba Gymepe crana 300. KN / ‘\\ 1’
Hcxopnas sarortoska kagpat 62 X 62; CPeNHAS BeIRUHHA BHTANEK a2l A ( /N
3a onuH nponyck — 1,40; KOHeuHas UEpPHOBAd KPYraas 3aroTOBKA ~ : ﬂ_ar Loy A
D 35 mun. ' ) el RS ‘ l Cooy oy
© PesyapTaTel MCHBHITAHHA OGOMX BApPHAHTOB [NOKA3aAH HOJHYIO R R _JF-»,",. —t e e e T
TIPHTOJHOCTb CHENAHHOH KanuGpoBKH AJA NPOKATKH. " | ¢ { sy A t |
[Ipu HCNBITaHUM NEPBOrO. Bapuanta € OBAJaMH HOBOH KOHCTPYK- . . BRI ‘ Vo ! |
HHM, 3aXBATHIBAHHE OBAJIOB B KPYIJ/bIX KaMHOpaX IPOUCXOLHJIO. JIEPKO o i Loy SR
M NJaBHO, HECMOTPs Ha GOabllHe yrabl 3axBaTa. \_._AMMT'M/,_._J ‘ ey o |
3aKa4anaoCKHX OBAJIOB IPOU3BOAMAACE B IMIAJKHX NPONYCKaX,yCTa- ‘"*?T__ — .“;Tf-::{i- ke
HOBJIEHHHX, B KOpoGxax. BTopo#i BapuaHT Takke OKasajcg BHOJNE jl gk
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FOLHBIM JJASl NPOKATKH, 3aXBaTHBaHWE MeTaJsa NpH MPOKATKe Tpo-
usBoauaOCk Ges sazepxer (cxkopocTh mpokatku 2,35 M/cex).

B TaGauue 21 npuBOIATCHE DasMeppl TEMIJETOB W BeJHUYHHBL op-
AATHH, BBITAXEK H YIJOB 32XBaTa NpH NPOKATKE.

Ha ¢ur. 102a npuBoguTCs 00BOJKA TEMIJETOB MO OOOUM [Bapu-
aHTaM. i

B cucremMe ,Kpyr-oBan“ BHITAXKH, NPAKTHYECKH BO3MOXKHbBIE HA
HalMx Gyliepax ¥ MOAFOTOBUTEABHHIX KJAETAX COPTOBBHIX CTAHOB, NP

. “
) e . e .

®ur. 102a. O6Boaka TeMRAETOB NP NPOKaTKE B BHITAMKHEIX KanuGpax
no ckMcreme ,Kpyr-opas®

. \ . /

GecnepeGOfiHOM 3axBaTe MeTa/aJa Ba/ixkaMu JJs Kpyra B OBaje /W

OBaJia B KPYre, MO4YTH OAMHAKOBH M pasubl OT 1,3 mo 1,5. /
MakcuManbHO BO3MOMHBIE BLITSXKKH KPYra B OBaié JOCTHTAlOT

b N .
xo 2,0, HO TpH 2ToM OTHOIIEHKE 7 MOJYYEHHOro (OBasa GyxeT jo-

BOJIBHO BHICOKOE ¥ 06xaThb ero 0 Kpyra He yHaercd, TaK KaK IIs
3TOr0 TpeGyercs C/AHIKOM 60ablnas OCAfAKA, YTO 3aTPYHHAETCS.
" YCNOBHSIMH 3aXBaTa MeTanja BaAKamu. ‘
B nacrosmee Bpems cucrema KanuGpOB ,KPYr-0Baji® HAUHHAET
BEEADATDCA HA HAMMX 3aBojax. Paj 3aBOAOB kayeCTBeHHOH CTajik
(SaextpocTanb, 3anopoxcras, H Ap.), .NOCAE NMEPEXOZA HA CHCTeMY
KaauOpOB ,KPYT-0BaJ“, NOAYUHIM pe3KOe CHUXEHHe Gpaxa NPOAYKilyH
110 MOBEPXHOCTHHIM AedexTam. !
IlpoBonsiTCH OMBITEL npokaTkW mo CHCTEME ,KPYr-oBai“ Ha 3a-
Bojax HMMeHH ®pyHse, MapuynoanckoM 3aBOJe HMEHH Unbriya B
APYruX. _ j
Ha d¢ur. 103 npusoautcs npegnoxesnas Hamu Kanu6poBka Oy~
wepa craHa 305 3aBonma uMenn dpynse AJS NPOKATKH KPYIJOTG
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Ta6auga 21

Pasmepbl TeMNAEeTOB, BeJHYEHBI 06aThil B BBRITSMEK NPH kaiuGpoBKe .
»0Bag-Kpyr-osan*

o | | KoshunuenTtsl o «
§ [ W JedopManui % §.
P g 28 | T
maereme | e | 5 (82 (8E e s 3| B
B Hx 2% |eoy|SEx| sE | %5 | %R | s
£8 |£%. |82 8% |sE |22 =
" “ I BapHaHT — OBaab C NpAMBMMH GOKaMu
KBazpaTnas saro- '

TOBKA . + + « .« 64,8 66,4 | 4015 | — — — —- —_ —
Opan . . ... .| 813%336|250] 31,2 1491 052 1,22 1,6] 21°
Kpyr .. .. .. 470466 | 1760 | 34,3 | 13,1 | 0,58 | 1,18 | 1,42 ] 25°40"
Osan ... ... 59,0 x 26,1 | 1220 | 245 | 12,0 | 047 | 1,25 | 144 21°
Kpyr . ... .. 351 % 34,8 940 ] 2391 12,7| 0,59 | 1,57 | 1,30 21°15°

{1I, papnaHT — OBazbl B BHJE BJIMNCOB
Ksanpathas saro-

TOBKA . . . .. 64,3 62,7 | 3870 | —~ — —_— —_— —_ —
daamnc . . ., . 770%x 39612610 | 241} 127 062 | 120 | 1,48 | 21°10
Kpyr . . .. .. 49,7% 48,4 | 1950 | 273 | &8 | 064 | 122 | 1,34 | 2320
daamne L . . . . 60926311400 | 221 11,0} 054 | 1,22 1" 1,36 | 20°
Kpyr . . .. .. 36,5< 36,2 1 1030 | 24,4 | 991 060 138 | 1,39 | 21°25'

wenesa & 24— 33 mm, Iloppo6uoe, onucanue ¥ aHanu3 9TOH Ka-
AuGPOBKH GyjieT NpHBEAEH Npu PacCMOTPeHMH K2JiMCGDPOBOK YHCTO-
BHIX KAaJAHOPOB NPH NPOKAaTKe KPYrJAOro XkeJgesa.
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®ur. 103. Kanubposka paakos 6ymepa crana 305 no CHCTeMe ,KPYr-0Ban®
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5. CpaBHEHHe CHCTEMBI Ka;muGpoB ,0BaJI-KPYT-0OBal,’ C
APYTHMU CHCTEMaMH

BakefiluuyM NpPeHMYLIECTBOM CHCTEMHl Kalu6poB ,Kpyr-opaa® no
‘UMH 9BJAETCH TJ1apHOE (POPMOMU3MEHEHHE — IJIaB-.

cpaBHEHHIO C APYT -~
Hﬁlﬁ nepexof 0BaJa B KPYI W KPyTa B 08al, 6e3 06pa30BaHHA OCTPHIX

rAOB W pe3gnx MepexonoB. ‘
Y OTcyTE:TBne OCTPHIX YIJIOB HA MPOKATHIBAEMbIX WTYKAX AA€T pas-

HOMepHOE OCTHBAHHE WITYKH MO CEHEHHIO, HTO HMEET BEChMa BAXK-
Hoe 3HaueHue A1 KauecTBa NMPOXYKUHH, H3HOCA Kajiu6bpoB © MpoHU.

Kak 13BeCTHO TpRIIUHH, CKJAAAKH M Apyrue JedexTol NpH
NPOKATKE NOABAIOTCH [VIABHHM 00DA30OM HA yrsax WITYKH.

K uncay mnpeMMymecTB CHCTEMW ,0B2J-KBANpaT® OTHOCAT BO3-
' MOXHOCTD JYHIIEro 3aKaTHIBAHWA M CBADHBAHUN STHUX TPELIUH. dto
JOCTHraeTca TeM, 4TO NPH TPOKATKE KBAApara B OBaje, yrisl KBa-
ApaTa MEepexoiNaT B CTOPOHH OB3J/3, A CTOPOHLI (60KOBbie rpaHu)
R20T 06pasoBaHHe HOBHIX YIVIOB; TOYHO TAKXKe MpH NEpexone Hus
oBaJa B KBaApaT 06pasoBaHHe TOPH3OHTANLHBIX YIVIOB IDOHCXOAHUT
43 6OKOBbLIX I'paHeil oBaJa. ,

CucteMsl 'pOMOHYECKHX U KBaJAPaTHHIX KaNHOPOB B 3TOM OTHO-
HieHHH MMeloT 6oabmoi Hepocrarok. TpemluHH, a TaKXKe H Apyrue
Ae(deKTH, MoABMBIIHECH B Yr/ax MPOKATHLIBAEMOA WITYKH, HE 3aKATHI-
BAIOTCH, TAK KAK NpH Mepexone U3 Kaaubpa B xagauGp yrasl ocra-
JoTcd HAa MeCTax, M eCAH Ha BePTHKaJbHLIX Yraax NpH ofxarhu
BO3MOXHO 3aKaTHIBAHHE W CBapuBaHHE AR(EKTOB, TO NPH CALAYIO-
mem npomycke mociae kanToBkH Ha 90° nedexTbl BCIGACTBHE BHI-
TSKKHE 63 o0xaTud H CBOOOAHOrO yLWIMpeHUs METaNaa Ha rOpusoH-
aJbHBIX yriax — BHOBb BCKphiBaloTca. [lociennee OTHOCHTCA'K cAy-
yalo NpOKATKH GOjiee TBePAbIX YIVIEPOAHCTHIX HIH KaYeCTBEHHAHIX
{JiergpoBaHHEIX) CTajel, MPH KOTOPHIX CBAPKA 3aTPYAHUTENBHA.

OnHAKO YK3a3aHHOE' NpPeHMYyIIECTBO CHCTeMH KaauGpoB ,0Ban-
KBaApaT* HAaJ0 OTHOCHTh TOJbKO K CIyYal0 MPOKATKH MACKHX yrie-
POLMCTHIX CTajiel B HODMAJAbHLIX TEMIIEPATYPHBIX YCAOBUAX.

Ec/u NPOCAeNuTh 10 Mepe 3axBaTa 06pa3osaHHe YIVIQB B OBAJb-
HEIX M KBaIPATHLIX KaJuGpax, TO Mb YBHIHM, 4TO OHO CONPOBOX-
AaeTcs Pe3KHM HaTsMEHUeM ‘M NepeHanpsKeHHeM MEeTajna B NOBepX-
HoCTHHX cJaoaX. [Ipu atom, AAa caydad MOHHXKEHHHX TeMieparyp,
a 0COGeHHO KAYECTBEHHHIX CTaneH, €eCTECTBEHHO BO3HUKAIOT HOBLIE
TpeulHHEl, 00pa3yloTCs HOBbe AedeKTHL. -

Peskoe ¢opMOn3MeHeHHe W 06pa3oBaHUE YIVIOB B CHCTEME ,,0BaJ-
KBaApaT“ XOpoWO BHIHK HA HeJO0KAaTaxX, OCTaB/JeHHHX B BalKax
MpH NpOKaTKE OBAJa B KBajpaTe ¥ KBajxpara B oBaie. [TopobHue
06pa3ubl—HeAOKATH], NONYYeHHLIE NPH NPONYCKE OBaja B KPyrnom

Kanubpe'n Kpyra B OBaAbHOM, MOKAa3LIBAOT MOJAHOE OTCYTCTBHE pe3-
KUX YIVIOB M NAaBHHI mepexon opuoro mpoduas B. APYroi.

Hesaauntensuoe (opuousmeneHde npu nepexome M3 xaaubpa B

Kaau6p HA7 CUCTEMH ,0Ban-KPyr-opaj“ - HECOMHEHHO NO/KHO HMETHb
6osblIOe 3HAYEHHE IS SKOHOMMH B PacXOH€ 3HEPTHH Ha MPOKATKY.
B sTOM OTHOLIEHHM CHCTE€MA ,OBa.i-KBaAPaT‘ uUMeeT onpeneeHHbIN
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dur. 104. duarpammnl o6maruil (ynnugeunﬁ) B CHCTEME ,KPyr-oBaia“ u ,KBaapaT-oBan®

AN

HeHAOCTATOK, CO03XaBast
7 6e3yCNOBHO JHIMHHD
PacxXoA sHepruu no
CPaBHEHHID CO BCEMH
CHCTEMAMH KanuGpoB
. BoabmuM npeumy-
,IIECTBOM CHCTEMBl Ka-
Au6pOB  ,0BAN-KpPyT-
oBaa* HeOGXOAHMO
cyuTaTth 60Jee PaBHO-
MepHOe Of0xaTHe Me
Tajala B Kaaubpax...
Huarpammb  ynmu-
HeHHH - ual  o6xaruit
‘AAS CHCTEMBl  ,KPYT-
oBan“ W ,0Bal-KBaI-
paTt“ nokasmBawT pe3-
Kylo-pagHuuy (cM. ur.
104). OGxarve u Bhi-
TAXKA Kpyra B OBaJje
“OT LEeHTPAJBHLIX 3Jie-
MEHTOB K UepHbepun
y6uIBaeT; Aas KBajapa-
Td B OBaJie HA0GOPOT—~
. BHITAXKA OT Cepefuubl
K GokaM pe3ko BO3pa-
CTaeT, NMPUYeM MaKCH-
MalbHOE 3HaYeHHe
BeCbMa 6/HM3KO K IIO-
BEPXHOCTHLIM CJAO0AM
MeTasna.

O6xatue oBana B
Kpyre noYTH NOCTO9H-
© HO Jig BCeX SJeMeH: .
TOB, a 0BaJjia B KBaapa
Te—OT CepeiHHbl K 1Ie
pudepun cmayana Boas-
pacraet, a 3aTem CHO-
Ba TnajaeTt A0 HyJs.

[lpuBenennsie Kpu- -
» BBI€ NPEKPACHO HATO-
CTPUPYIOT HACKOJBKO
HEPDaBHOMEPHO TN POHC-
XOAUT 0o6xkaTHe B CH-
cTeMe KaJau6pos,,0Badl-
KBagpar“.

PakTHUeCcKH NPH
npoxkarke yAJHHEHHE
TeX 5/AeMeHTOB, KOTO-

’
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prie MOABepraiTcs GOMBIIHM OGXATHAM, 3aAePKUBaeTCH APYrHMH
3/E€MEHTAMH, NOABEPralOMUMCT MaJbiM 06KATUM, BCASACTBUE YErO
nepBble 9MEMEHThl CTPeMATCH K GoabmeMy ymupenuio. [Ipu stom Me-
TaNJA TOABepraercd NEHCTBUIO  BHYTPEHHHX CHJ PACTKEHHI H CxKa-
THs, YTO IPM W3BECTHHIX YCJIOBHAX (TEMNEPATYPa, KAUECTBO MeTaaa)}
nary6HO OTPaxaeTcs Ha KayeCTBe NPOAYKLUHH, OCOGEHHO xas cne-
UHAJIBHBIX CTaled.

Taxum 00pasoM B CMBIC/E DABHOMEDHOTO paclpee/ieHUs saeMeH-
TapPHBIX €CTECTBEHHBIX KOS(HUHEHTOB BHITAXKH M NOJYYeHHS BHYT-
peHHe HeHanpsXKEHHOTO METa/lJa, CHCTeMA ,KPYr-OoBaj“ HMeeTr 3Ha-

YHTEJAbHOE NPEUMYINECTBO Mepej CHCTeMO# ,0Bani-KBaxpaT®, .

[penmyiecTBo cHCTEMBI ,KpPYyr-0BaN® 3aK/IIOUACTCA B YHHUTOXE-
HHH TaK HA43bBAEMBIX CKJANOYHLIX TPEIIKH HAa TMOBEPXHOCTH MpO-
KaTHHIX HM3JEJIuH M3 cnenuasbHbX crased. Gkaaiouwbie TpemuHH
NOJYyaloTCd B pe3ysbTaTe BAABAMBAHHS M 33aKATHLIBAHHA IIEPOXO-
BaTOCTe# H GYrOpKOB, NOJNY4AIOMHAXCA HA GOKOBHX TPARAX IITYKH
npH CBOOOJHOM YWHpeduH NoCJAegHeH.

Onsa M3 rAaBHBIX NPHYMH yNOTPeGJeHHS CHCTEMH Kaan6poB.
+Kpyr-oean“ 3aKJIQuaeTCs MMEHHD B TOM, YTO NPH 5TOH cHCTeMme
ycrpansercs B Goabliel cTenmeHH O6pasoBaHMe CKJAALOK H CKJAALOY-
HBIX TPEIlHH.

BecbMa BaxHHIM TPEHMYIIECTBOM STOH CHCTEMH SBASETCS OYH-
CTKA MOJIOCEl OT. OKAaJHHB M MOJYYEHHE XOpouweH, YHCTON HOBepX-
HOCTH [pOKara.

_ Bonpoc Gopu6ui ¢ oxaauno#t, npucraromedt K NOBEPXHOCTH, HMeeT

00/blIOe 3HAYEHHe IS BCeX npoduael u MapoK crtaJeHd, a mpu
IIPDOKAaTKe HEKOTOPHIX MApPOK CNEUHAJbHBIX CTajed, KaKk HUKEeJCBHX,
IIaPHKONOMIMIHAKOBLIX H APYTHX, HAGJI0NA€TCA CHIbHOE NPUAHNA-
HHE OKaJHHH K MeTajay. A . ‘

Onnoii ¥3 NeHCTBHTENBHBIX U 3¢ ¢exTUBHEIX Mep GOPbOH C NpH-
JMIIAHMEM OKAa/MMHBI [PH NPOKATKE ABJAETCA TNDUMEHEHHe pe6po-
BHIX TpOnyckoB. PoJip pe6poBeIX KaiuGPOB B HAIIEH CUCTeMe 2Kpyr-
OBaZ“ WrpaeT Kpyr, ocagka 0Baja B Kpyriom kanubpe COmpoBOXK-
AAeTCH SHEPTrHUYHBLIM ONajaHHeM OKaJHHBL. .

O9T0 06CTOsTE/ILCTEO 0COGERHO BAXHO S CHelHaNbHHX CTadleik.

HaxoHeu npu xanu6poBke wepHOBEIX M NOArOTOBHTEABLHLIX Kie-
T TO CHCTEME ,Kpyr-oBaJa“, Kpyr JAérko u NPOCTO nepenaeTcd B
0BaJ M0 OGBOAKe. A mexAy TeM OGBOAKH AJAs KBAZPATOB XOTH M
NDUMEHAIOTCH, HO He 0GecneyuBalOT NPABHAbHOM FTafaun UX B OBaJbL.
Benencteue metounocty KBajpaTa npH 331ayY€ €ro B OBaJ NPOHCXO-
AuT ‘cBasnBande. Kpappar nepeiHHM KOHUOM Ha PacCTOSHUH A0 1 M
YaCTO 3anaeTcd Me NaawmmMs, a Ha ,pe6po* (no JMaroHaJn), Bcaes-
CTBHE HEro OGPasyIOTCH peskue 3ayCEHIBL

B -sakawouenne HEO6XOAUMO OTMETHTb O BIMSHUHU Kanu6poBKu
H3a DACNOJNOKEHME JHKBALMOHHOH SOHBI B TNPOKATHOH NPOAYKUHMH.
UMCILEHHE H BHIXOJ HA MOBepPXHOCTb ITPOKATA JWKBALMOHHOH 30HHI
MeTaaia HabaonaeTcs riaaBHBiM Q6pasoM NPH MPOKATKE HeKOTOPHX
PaconHBIX npoduned (Haxaanku, MBeasiepa u np.). Oaunaxo sto gBac-
HUE HMEET MECTO H DpH NpoKaTke NpOCTeHIMX npoduseit B cay-
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Pur. 104a. Makpoornegarku 1o
bayMmany or TemMnaeroB npud npo-
Katike KPyraoro #eiesa InaMeTpoM
16 M Ha crave 280 3aBOAd
umeHH Kuposa '
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yae HEZOCTATOYHO NMPABH/IBHOM KaJMGPOBKHM WM HENpaBHAbHOH 3a-
Jaye IITYKH, )

Ha ¢ur, 104a npuBoAsATCS Makpootnmeyatkd no bBaymanmy or
BCeX TEMIJIeTOB NPH NPOKATKE KPYIJOro xeqesa AUAMETpoMm |6 muu
Ha crane 280 3aBopa umefin Kwnposa,
HIVIIOCTPUPYIOLE PACHOJOKEHHE
JAHKBAUWOHHON 30HBI [IPH TNPOKATKE.
Kak punno w3 sto#t ¢urypw, naum-
Haqg ¢ CeJlbMOT0 NPOMyCKa ABKBALHOH-
., Has 30HA BHIXOXMT HA TOBEPXHOCTHL
npoxarelBaemoit wrykH (Ha ¢ur. 104a
TOYKH BHIXOAA O6GO3HAYeHH OyKBa-
MH @), y4TO OTPHLATENBHO CKAa3bl-
BAaeTCH Ha KAayecTBE NPOKATA.

Ha ¢ur. 1046 npusoautca npu-
MEp ellle 60Jee PE3KOro CMEIICHHS
W BHIXOAA JIHKBALUMOHHOK 30HH Ha-
PyXy TpH npokatke (@ - BHIXOX Ha-
PYyXKY, b — cMelleHHe JHKBAaUHOHHOMR
30HB) KPYrAOTO Ke/Aesa AUAMEeTPOM
22 mm na crane 330 3aBoga HMMEBH
Kuposa. -

[Tono6roe cmewende u . BHXOA
JIHKBALMOHHOH 30HH HaGMIOKAGTCA W
NpH NpPOKATKe IOJIOCOBOrO MeJae3a.
Tax manpumep, npu mpokatke noJo-
cOBOre xesesa Ha crase 500 saBoaa
umen BopomunoBa amxsanuonnas
¥ 30HA pacrnoJaraeTcs N0 AHATOHAJAH
Pur. 1046. IlpuMep cmelenns u Bbi- W BHLIXOAMT Hapyxy Ha nvaTHBOHO-
X0Ma AWKBAUMOHNOH 3OMH Hapywy JIOKHBIX KDOMKAX TMOJMOCH MO KOH-
NPH MPOKATKe KPyrioro xenesa Ana- LHaM AHAroHaJiy,
merpoM 22 mau Ha crane 330 3aBona Buixon JAMKBanMOHHON 30HBI HA

nuenn Knposa NOBEPXHOCTb 1POKATA OCOGEHHO Bpe-
, IeH 14 npodwuaeii, noaseprapomuxcs
B HaJbHeHIIEM NPOTSXKKE HMJAM BOJIQUEHHIO, T. K. JAMKBALNUOHHAS

30Ha OGHADYKHBAETCS NPH TPABJEHHH W’ YBEJHYHBAET HEPABHOMEp: -

Hbifl OJIHOCTOPOHHUH M3HOC BOJOYHJAbHHLIX HLOCOK. -

Taxum 06pasoM W npH nNpoKaTKe NMPOCTeRuInX npodusedl npa-
BHJALHOE TNOCTPOEHKE KaiMOPOB H HALJEKAULYIO 33134y NPOKATHI~
BAEMBIX WITYK B Ka/UOpH caelayer DPOBEPATH O MaKPOOTNEYATKAM

C Ueabi0 u36eXaHHA CMeIleHHd HJH BHXOAA HAPYXKY JAHKBALHOH- -

HOH 30HBLI MeTaJsina.

~ THABA VII
KAJIMBPOBKA KPYIJIOTO U KBALPATHOTO. XKEJIE3A

. 1. ' KanuGposka kpyraoro meneaa

Kanu6poBKa 4epHOBHIX JIMHUH H MHOATOTOBUTEJLHHIX KjaeTeW TIipH
NDOKATKe KPYIVIOro XkeJ/e3a NpoaHaiH3HPOBaHa B nNpexbAyllel raase.

MeTozbl nOCTPOEHUA M pPaCcHET YHCTOBLIX KaluGPOB IPH NPOKATKE
KPYTAOro xKejie3a NPUBOJATCH BO BCEX KANWTANbHHX TPYA2X NO Ka-
au6poske (Bposo, Xes, Kupx6epr, Tadeas, Tpunkc u np.). Jlauane
3THX aBTOPOB, OYAY4YHd BEDHHIMU B OHpeJie/IeHHHIX. KOHKPE!HbIX YCJa0-
BHAX PabOTH, 3HAYHTENBHO pacxoaarca Mexny coboi. Obmenpu-
3HAHHKIX COOTHOINEHWHl JJA9 NOCTPOEHHS YHCTOBBIX Kalau6poOB HoO
HACTOSIIETO BpeMeHH He cyumecTByer. M ato Bmnoamwe mnOHATHO, TaK
KaKx TOCAEIHHME MOTyT GHIThb BHBEAEHH TOJbKO Ha OCHOBE ydera
(HM3UKO-MEeXAHHYCCKHX YCAOBHH pabOTH, KAK CKOPOCTh NMPOKATKH,
TeMneparypa, KauecTBO Meranja, JHaMeTpsl ‘BaJKOB H ApP. DTH (ak-
TOPHL B HACTOSILEE BPeMd KOJHYeCTBEHHO YUeCTh He NPeACTAaBASeTCS
BO3MOXHBIM BBHAY CJa00#i HX H3Y4eHHOCTH. ' .

dakTHUECKH pacyeT M MOCTPOEHHEe YHCTOBHIX KaJHOPOB 1POU3BO-
AUTCA KaXAbIM KaauGPOBUIMKOM CaMOCTOSITENLHO NQ CBOHM COO-
CTBEHHLIM 3MNHpHuYeCkuM (opMysaMm, YuuThIBalomukt Ha OCHOBe
onnTa paboTH KOHKpPEeTHHE YCJAOBHS AAHHOTO CTaHa.

2. YucroBble KatuGpel MpH APOKATKE MEJKOCOPTHOTO
KPYTJOro Kejesa \

K 4uCTOBHIM Kaxau6paM {IPH NPOKATKE MEAKOCOPTHOrO KPyIaoro
AKeae3a OTHOCATCHA NOCJefHHE TPH Kaaubpa —,YHCTOBO# KPYTJbii,
4¥CTOBOM .0Ba/MbHLH M npeaunéTOBON KBAAPATHHIM.

Co6panHsie Hamu noApPOOHbIE JAHHBIE O -BEAHYMHAX YHCTOBHBIX
KaJuGpOB, BHITSKKAX H T. . HA €CeMH OCHOBHHX 3aBojax lOra pas
Kpyraoro sxenesa auamerpoM ot 10 po 38 mm npuseneHwsr B Ta6-
auue 22, ‘

Huxe' paccmatpuBaetcss NMOCTPOEHHE ITHX KaaAWGPOB B OTAE/b-

HOCTH.
a) Yncrosble Kpyriabie KaauOpol

[TocTpoenne YHCTOBbHIX KPYTAbIX KainGpoB HeOOXOuMO. NPOH3-
BOJMTb HE B BHJE reOMETPHYECKH NMpPABWABHOTO Kpyra, a roOpPH3OH-
TaJbHYI0 OChb JeAaTbh GoJbll€ BepTukanbuo#t Ha Beauuuny oT 0,2
no 0,4 mn paa nuametpoB kpyra 10 —38 mau. .
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Kos>(huuuenT TenJoBOTo PacliMpeHus AJs HAXOXICHUS NUAMETDE
ropsuero npoduas npuHuUMaeTcs OT 1,010 no 1,015.

Ha 10XHHX 3aBOAAaX, KaK BHIHO ‘¥3 Tabaulu 22, B HEKOTOPHIX
caydasix 3TOT KO3(HUMEHT HECKOJbKO NpEBHINAET YKasaHHue npe-
nenw, gocruras 1,017 u jpaxe 1,020, onuakd, B GOJBLUMHCTBE CAY-
waep om ocTaercs B mpezeaax 1,010 —1,015.) ‘

‘Tlo tnameTpaM ropsuero npoduJis H3roTOBAAIOTCA KPYT/HE pesubl
IJs pacTouky KaanGpoB (po6KH).

“BeauuuHsl KO9(QUIMEHTOB, MpHBeNeHHHE B Tabsiuue, B3ATH MO
IuameTpaM npo6OK, TaK YTO OHM HEe BNOJHE COOTBETCTBYIOT TpH-
d¥MaeMbIM Ha 3aBOJAX BeJHYMHAM, TAK KaK NHAMETPH NPOGOK 06GLIUHO
OKpYIJSIOTCA RO AECATHIX Mujsumerpa. ., = -~

daxTHueCKH 3aBOJH NPHIEPKUBATCA CAEAYIOMHX KO3(HU1IHEeHTOB;

Vmenu Ozepwunckoro . 1,012
. Herposckoro . . 1,014
_ » Bopomnnosa . . 1,015
. Kuposa . . 1,012—-1,0017
., Cramina . . . . 1,012—1,016
» Opynse . . . . 1,010—1012
Opiwonnkunsencguii . . 1,016

TMocTpOerye UMCTOBOrO Kaiubpa Ha GoabwuHCTBe 3aBOXOB IOra
NPOM3BOAST B BuJe FeOMETPHYECKH MPaBHJABHOTO Kpyra C LeHTPOM,
pacnosoxeHHbIM HA CEPEeJMHE 3a30pa MeXy BAJKAMU; UCKIIOUEHHE
npepcrasaner 3asoi umenu IleTpoBckoro, rie mOCTPOeHHE NPOHU3
BoasT no crnocoby Tadeans.

OnHako OTCIOAa Be CJefyeT, 4yTo Kaau6p mpu npokarke Gyxer
reoMeTpuueckH NpaBuNbHEM KpyroM. daxTHYeCKH HA CTaHe BO BPEMS
MPOKAaTKH 33 CYeT YMEHBIUEHWs 3a30pa MeXJy BaJKaMu NPO1HB
pacyeTHOH MMEeTCsi BO3MOXKHOCTB CJ€/laTh TOPU3OHTAABHYIO OCh
KAAHGpa GoJbille BepTHKaAbROX. B sTOM cayyae pesuumha 3asopa
IpeNyCMATPHBAETCS HeCKOAbko Goubuie. F3BeCcTHO, YTO Kpyrabiit
YHCTOBON KaiuGp NpH TNpPOKATKe H3HALIMBAGTCA TJABHHM OGPazoM
no ray6une kaiu6pa. 3a3op, pacCUUTAHBBIA HA OTAAYY BAAKOB lIpH
wpoXojle WTYKH, BCAEJACTBHE HENMJOTHOCTH CTHIKOB MEXJY NeTalAMH
CTaHa (MOAWMIHHMK, NMOLYWKa, npefoXPaHUTENbHbH CTaKaH, HAXUM-
HOli BMHMT M rafika) Ha ynpyruii H3ru6 Bazkos M JieTanefi CTaHa,
LOJXKeH COIePKaTh elle HeKOTOpul# 3anac Ha u3HOC ¥aimbpa mo
ray6uHe W Ha peryaupopky npoduas B npejenax RONYyCKOB.

[Mostomy Besnuuma 3asopa umeeT Goabwoe sHadenne. Hepocra-
TOYHOCTb 3a30pa 4acTO BEAET K TNPOKATKE MO MaKCHMaJbHBIM JO-
NyCKaM W OrpaHMUMBAET CPOK CJAYKOB BaJKOB.

Jis BepxHero mpejmesa BeAHUHHE] 8330D2 Heab3d JAaBaTh HOPMHI,
TaK Kax 3a3op 3aBuCUT LEJAHKOM OT COCTOfMHUS CTaHa, HO HHXHHE
MHHHMaJbHbBIE €ro npejens OnpeaeasioTcs B CJAELYOWHX TpPaHH-
uax:—He wmesee 1,0—1,6 #m gas AHAMETPOB Kpyra 9—15 uu u
1,56—2,0 mm nas gnamerpoB ot 15 po 40 mm.

Be/HUnHB BEITS)XKH B YHCTOBOM KpYre DexOMeHAyTcs 0T 7,5
Ao 20Y/,. .

dakTHUeCKH, KaK BHAHO M3 TaGauusl 22, BHITAXKM B Kpyre B 3a-
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BOJCKHX KaJAHGPOBKAX BLIXOAAT 32 YKAaSaHHHE NPEALIH B ofe CTo-
pOHbI W HAXOAATCH B WHTEpBase 1-+-27%.

B rabauue 22, B rpade 5 ,ywwpenue npuseseHa pasHocrs
MexAy BbicOTOH OBana (k) ¥ AHAMETPOM TroOpsuero npoduasa, T. e
BeJMYMHA, OCTABJCHHAS HA yWHPeHHe B Kpyre; sTa BEAMYMHA, Kak
BHAHO M3 Tabauubl, Jexur B npepeaax 1,7—4,5 mu, npnqew; 1As

., OZMHAKOBHIX mpoduielt N0 pasHbIM, 3aBOJAM KOJNEGAHUA B BeJMYUHE

3anaca Ha ymupeHue B KPYré He npeBOCXORAT 2 M.

.

- 6) Yucrosnie ¢salbuble Kaaubpbr
rd

Benvuyuna ¥ mponopuuy 4HMCTOBOrO 0OBasa UMeioT GOJblIOe 3Ba-
yeHHe JUIA NMOJYYeHHs HaiJexaumero KOHeYyHoro npoduas.

B cBAsH ¢ 3THM M BONPOCY NOCTPOEHHS 0OBANA YHeAReTCH 60Jb-
oe BHUMAHHe KaK B JUTePaType, TAK ¥ HA NPOM3BOACTBE.

B Ttabaune 23 npuBemeHb BeAMUMHB OCell OBaJAOB 1A% KPYraoro
xenesa @ 16,19, 22,25 u 30 mm, paccuuTaHHBle TO HAHHLIM pas-
HHX aBTOPOB. '

JlauHble TaGauubl HATJAALHO TNOKA3BIBAIOT. XOBOALHO GOJblIHE
xone6anug B PeKOMEHAYEMbL¥ BEJUYHHAX OCEH OBaJO0B, YTO MOXeT
m:dmasmb B 3aTPYJHATENbHOE NOJOXEHHE HEONHWTHOIO KaauGpoB-
MIMKA.

TaGiuya 23
;PBSMCPM YHCTORLIX OBaA"TOR MO NAaHHMM pa3zvbix aBT"PoB
Hanwenovanne | @ 16 g @19 mx . | @2 & 25 sin & 30 xm
HCTOYHEKOB o e — -
uau asTopos | B b B b l ) b K b B ‘b
Xorre . . .| 1424 | 928 | 1721 | 26.7 | 20,18 | 306 | 23,15 | 345 | o
Kupx6epr .| 140 | 196 | 17,0 | 231|200 | 26,2 |23 | 294 38(1) gj{g
Tadeas . .| 140 | 209 | 17,0 | 244 |20 | 280|230 | 295280 | 354
Broso. . .| 140 | 245|165 | 28% 11955 | 3341220 | 4255 | 2%675| 150
Hes. . ..|128 | 240|152 | 285|176 | 330 {200 | 375 | 240 | 450
Tpmake . .| 12,8 | 256 | 155 | 29,8 |183 | 340 |2125| 37,5 258 | 446

Hexorophie kanu6GpoBINHKM HAWMX 3aBONOB BHIPAGOTAIN CBOH
Cco6cTBeHHbIE (DOPMYJibl, KOTOPHIMH M TOJAB3YIOTCS B 3aBONCKHX Ka-
Au6pax. : !

Tax manpumep, ua 33BOJIe HMMEHH [Tetposckoro mas ompegmene-
HYs pasMepOB OBAJOB NOJAb3YIOTCS CAepywmwumu dopmynamu:

b~ 1,25D 42,5 mun,
h=094D — 1 mnm.

‘ITH dopMyJbl BHIBEEHb HA OCHOBAHHH 060GIEHHS UMEIOmErocs
OnbiTa PaGoTHl 'PA3JHUHBIX KaauOPOBOK.

Ha saBome wumenu J[3epxHHCKOrO 14s OnpejeseHHst pasmepomn
OBaNOB MOJB3YIOTCH GOpmMyJaamu: {

b=125(D—8)4 14 mum,
h=094(D—8)+6,2 uas.

\
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Stu dopmy/sl, GYAYyYH NPEO6Pa30BAHEL
b=1,25D 4 xun,
| h=094D—1,32 mn,

wpesBuIY2iHO GIM3KO MOAXOLAT K QopmynaM, MPHMEeHAEMHM HA 3a-

Boxg MMeHu [1eTPOBCKOro, OTJWYASCH OT HHX TOJbKO BEAMUMHAMA
CBOGONHOrO Y/eHa TPaBOH HacCTH ypaBHEHHS, HMEIOIMMH HECKOJBKO
60/bWYI0 BeAHUMHY, 6/aroiaps uemy OBajb, PACCYHTHIBAEMBE TO
nocaeanuM (GopmyaaM, MOAYUYAIOTCS HECKOAbKO 60Jee BHITSHYTHIMH
> m(l)‘ggﬂgf)mseﬂenﬂue dopMyanl JOBOJBHO 6JH3KO CTOAT K dopMy-
aam, npupeneHHnM XioTTe. JIAf MeJKOCOPTHHIX CTaHOB (kpyraoe
xeneso & K0 35 M) OBakbl, paccuuTaHHue Mo dopmyaam XiorTe
u 3asogor umenu IlerpoBckoro M JI3epXHHCKOTO, OTAMYANOTCSA B
pasmepax He GoJblle, KaK Ha 1 um. N

CaenyeT OTMETHTb CNOCOG BHYKCJEHHS YHCTOBHMX OBAJbHHX
xaauGpoB, NPELNOKEHHHH elmne B 1930 r. xanuﬁponn;uxom 33B0OJA3
umenn Hapuua OcukunpiM 'y ITOT Cnoco6 OCHOBaH HA,ONpese/eHHH

BeAHYMHL A 1O GopMmyae

*,
e

h=xD, , :

\
rne A — BeicoTa oBana, D —'muaMerp kaTaemoro npoduas, a x -—

' HeKOTOPHI KO2(DHIHEHT, MEHAIOMMUICA B 3aBUCHMOCTH OT AHAMETA.

PacyeT NpOM3BOAMTCA MyTeM OnNpene/ieHHs IVIOUIafH OBaja MO EH-
TaXKe B Kpyre, IpHHMMAaeMOR aBTopom pasrO# 14%f, (no Kupx6epry)

‘W BHIUMCAGHHs A mo npuBeAeHHoi dQopMyJae, NOABL3yach TaGAUUER

{

I8 K03(HIHEHTOB X, COCT@BACHHON aBTOPOM J/51 BCEX NHAMETPOB
or 10 no 48 mn. ' . )

Onpenenenne b npoussoxutcs n0 Q u k, nofipaysick TaGaHUAMU
Kupx6epra. : o~/

Takum 06pasoM BCE HOBOJILHO MHOTOYMCJeHHHE (opMyanl njs
pacueTa OBajJoB MOryT GHITh NPUBENEHb:k K JBYM OCHOBHBIM BHI4M:

b=aDc,
- s h=kD—c,,
rae a, &, cu €, — HEKOTOPHE NOCTOSHHbIE BeJHUHHBI
N \ h=aD, s .
b=cD, *

rie @ ¥ ¢— BeJUYMHL Bcerga nocrosHaubie (2Ke3) niu meusiounecs
AL PAsHLIX AMAMETPOB NPOKATHIBAEMOrO JXKejesa.

Kosdnuuentt npu D 'u cBo60OAHEIE YJEHBH B 3THX yDaBHeHUAX
HUMEIOT Pa3JUYHOe 3HaueHHe, OAHAKO KOJAeGaHHs B KOHEUHHIX pe-
3yABTATAX BLIYHUCACHMA GONBIKX PAaCXOXACHUA HE HMEIOT W OKasbl-
patorcd Beerga 6oJiee HAH mMeHee NPHrONHEIMA NI TPAKTHKH.

> 1 _Vroas u xeneso®, Ne 94, 1930 r.
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OTHoluleHHe oOcCeH ‘OBaJOB (h) HPH NpPOKAaTKe KPYINJAOTO Kejeaa

@ 10—38 mum nexur B nmpexesax 1,4—1,88 (cpennee orHouicHHE
no BCeM NpoduasaM okasanoch s= 1,57),

[TocTpoenve oBaja Ha 3aBOJAX NPOH3BOJMTCSH AYTaMH Kpyra;
pamuycC 3TOTO KPYyra BHIUACJASETCH NO opmyae: .
bt ‘

. 4}2 2
rae b u A—ocu osana. !

ITe dopmyse us XI0TTe, — pafuyCc OBaAa MOKeT GHTh onpene-
JIeH TaKXe W 4epe3 muHaMeT) kpyra.

BesnunHa BHTAXKKM B OBane, KaK BHAHO 'H3 TAGJMIbI 22, maxo-
autcst B npepenax 10—40°, u TONPKO B OTAENBHHIX CAyYasx OHa
BHIXOIUT 33 3TH Npeledn B 06e CTOPOHHL. . :

3anac Ha ymupenne B Opaje B GOJBUIHHCTBE C/ay4deB HAXOAHUTCA
B npefiesax 28—32%/, or nuameTpa KaTaemMoro npoduJs, YTO npubau-
3HTEJbHO COOTBETCTBYeT BeAWduHe b, onpeieasemoit no dopmyae
XioTTe. .

Pesiomupys Bce CKa3saHHOE O NOCTPOEHWM OBaJa, MOXHO KOHCTA-
THPOBATb, HTO H3 HMEIOWMXCA B JuTepatType ¢GopMysa Haubo.gee
6au3KHe pe3yJbTaTh K JAHHBIM HAIMX 33BOJOB JAET dopmyaa,
npusefeHnas XoTTe, T. €.

b=13D+2 uxn,
h=0,99D —1,6 num,

KOTOpYI0O B MOXHO PEeKOMEHZOBATL AJA IOJAL3OBAHHA.

») Iipenuncrosrie KBagparHbie KaauGpor

Bri6op npaBuibHEIX pasMepoB KBaapara (WIMXTOBAaJAbHHI KBan-
paT) uMeeT TaKOe ke GOJbIIOE SHAYEHHE NS NONYYEHMUS IPABHAB-
Horo mpodwuas, KaK M HajJexallHe pasMepn oBaaa’ B cayuasx He-
NON2J0K C MNOJNYy4YEHHEM TOYHOTO KOHEYHOrO mpOodH/Is — MacTep-
NpOKATYHK NPOBEpPAET MNPexAe BCEro KPYMIuH M KBajgpaTHh Ka-
AUGPLL. ’ h

PexomennyeMue BeaHuMHB CTOPOHHL KBAaZpaTa B 3aBHCHMOCTH
OT IMaMeTpa KartaemMoro npoduas HaXOAATCA B mnpepeaax a=D
1o 1,10, rae D— nuameTp npOKaTHIBAEMOro Mpoduas.

) Tak, 1o Kesy . a==1,1D, «
no Bposo . . . a=D,
no Kupx6epry . a==1,01D.

O6muno 3aBOACKHMI KxaJMGPOBIIMK BCErga NPUHMMAET BIOJHE

onpeaeneHHblt xoaduuuent npu D nas pacyera cTOPOHH Kpappata
- a

H xon\eﬁarma B BE@JHYKHAX OTHOMIEHHH , MO pPAa3HHIM NpodHIIM

OJHOrO ¥ TOTO e 3aBOJa OOBACHAETCS He BMOJHE BhAepXKAHHHIMN
Pasmepamu Wa6AOHOB, HJH OKPYIVIEHHEM BEJAHUYMHH @ 10 ACCATHIX
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HJHIHMETpﬂ Y10 HECKOAbKO H3MCHSET 3TH OTHOUIQHHH, TOJleO il bl

maJbix pasmepos (manpumep, J 10 u 12 mu) oTHOweHHe D—He~

CKOJLKO OTAMYaeTCA OT OOLIYHOrO H NPHOJHKACTCH K eAuHHMLE,
4TO BIOJHE NOHATHO, TAK KAK TeMnepaTypa NPOKaTKM aTHX mpo-
duneit Huxe ¥ BHITAXKKHM JOMKHB OLITH MeHbue.

dakTHyYecKH HA 3aBOJax ILJS PacyeTa KBrApaTa NOJb3YIOTCA Hau-
6oaee npoctoit dopmysoi Kesa (@ =1,1D0), um cBOMMH HaHHLIMH
0 COOTHOWEHHX, BHIPAGOTAHHHIX ‘KaJH POBIIMKAMH OTAENBHBIX 3a-
BOJOB; TaK Haupumep, HA 3aBoae UMeHH [1eTPOBCKOro NPUHATO MOJb-
soBatbes Gopmysolt a=1,1D—1 um; na 3asoxe umenu Jlzepxun-
ckoro a = 1,08 D; na 3aBOII.é HMEHH Knposa a=D+4+1urT I

Bce stH (bopmy.nu ¥ COOTHOWEHHS AJf MeJKOCOPTHOro Kpyraoro
xKeje3a JalOT BecbMa GJM3KO COBNAJaloH[Me BeJMYHHH CTODOH KBa-

"ApaTOB (KOJAEBAHUST uX He 6oabme 1 smm). OnHaxo, HEKOTOPHE H3

HUX He XA10T yAOBAETBOPHTEJBHBX PE3YAbTATOB A/ CAMBIX TOHKHX
U CaAMBIX TOJACTHIX COPTQ8 MEJIKOCOPTHOrO XKeJsesa.

Hau6oaee npuemaemoil caenyeT cuuraTh Gopmyay, np euﬂemylp
Ha 3apoae umenu Ilerposckoro !:

a=11D—1 ux,

NONYYEHHYIO HA OCHOBAHKHH aHA/M3a PA3HBIX 3aBOJCKHX KaJuODPOBOK
H YIOBJETBOPAIOWYI0 GOJBIIHHCTBY KaJHOPOBOK, AMEIOLIMXCA B HA
meM pacnopsxedud. 1ot HecAoxHOHX GOopMyJao# MOXHO NOJAB3O-
BaThCH BO BCEX NPAKTHYECKUX KaJHGPOBKAX.

HecMoTps Ha TO, YTO TOWHHE H TNpHEMJeMble NJA BCEX pasMe-
poOB M cJayuyaeB (bopmy.rm Aas pacdera UYMCTOBHIX KajaubpoOB B Ha-
CTOfEe BpeMs He MOryT ObLiThb MNOJYydYeHbl, MPAKTUHUECKH BCE XKe
NPeACTaBAAETCH BO3MOXHHWIM AAaTh HAa OCHOBE aHaJAWBa 3HAYUTEJb-
HOTO YHCJa 3aBOACKHX KaauGpoBIK U COMOCTABAeHHs HX C JUTepa-
TYPHBIMK JaHHLIMH, MPH OLHOBDEMEHHOM aHA/NH3€ PE3Y.abLTaTOB MPO-
KaTKH, COBEPLIGHHO ONpEjeJeHHbIE COOTHOIEHUS MEXAY PA3MEPAMH
YHCTOBHX KanHOPOB M IHAMETPOM KaTaeMoro npoduas, Kaioirue

© YAOB/ACTBOPHTE/bHBIE PEe3YyJbTAaThl JAJA9 HAUIKX 3aBONOB.

[ToBTOpseM 3TH COOTHOMIEHHS:

Ilag nocTpoenus opaJa:

b=13D+2 un,
h=0,99D — 1,6 mu.

4 -

Jas pacueTa KBaxpaTHOro kaaubpa:
a=11D—1 un.

Hpn 9TUX COOTHOWIEHUAX BLITSIKKH B Kpyre RISt MeJKOCOPTHOrO
®enesa TOaAy4aloTCs B npenenax 12—19%, a BHITAKKA B OBaje B
npesenax 14—23%. Ilas uHTEHCUBHO pa6oraromﬂx CTaHOB cAepyer
nppmep)KHBaTbcn BEPXHHUX upegesoB.

1 _Ilomes* Me 10, 1935 r., c1p. 48,
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¢ur 105. O6mas cxema fIpoxaTKH KPYraIOro KeJje3a CraHa
- 330 saBoaza HMEHH [Nerposckoro



Ymupenue p oBaJje MOJAyHaeTcs:
b—a=(13D+4+2)—i1,10—1)=02D-}3,
4TO JJA8 KPYyraoro keaesa Auamerpom ot 10 xo 33 mm npu oGxaTuH,
a—h=(11D—1)—(099D—16)=0,11D-4-0,

6yner B 2—3 paza GOJbIUE BEJHYHHB OGKATHSL.

C nomowmpbi0 NPaBHABHOR HACTPONKH CTAaHa, 33 CUET H3MEHEHUR
3230pa MexJAy BaJKAMHM HMeeTCs BO3MOMKHOCTh peryJHpOBKH Bhl-
THXKM M 06XAaTHS M TakuM O6Pa3oM KOPPEKTHPOBKM HEKOTOPHIX
HEeA0CTaTKOB KaJHOPOBKH. -

Ha ¢ur. 105 npuBesena nosasas cxema HpOKaTKH KpyrJaoro me-
nesa Ha crane 330 3aopa mmeHu I1eTPOBCKOrO.

3. I'penuncrobpie Kpyrisie KaanGpsl NpU mpoKaTke
KPYIJIOro Kehe3a 1O CHCTeMe ,Kpyr-OBaj RP?“

[HocTpoenue U pacueT\uficCTOBOrO KPYrJiOro U YHCTOBOTD OBafb-
HOTO KaJm6p03 Tpy APOKATKE KPYrJaDro xesesa 1no CHCTeMe ,KpyT-
OBaJ“ MPOM3BONUTCS TaKXKe, KaK M NPH NMPOKaTKe yepe3 YHUCTOBOM
KBafPaTHHH KaJKuG6D.

Hedopmauun npeguucToBOro KnanpaTa ¥ NPeIYUCTOBOTO KPYra
(B cayuae cucreMH ,Kpyr-oBal“) B YMCTOBOM OBaJbHOM Kaau6pe
Pe3Ko OTAUYAKTCS.

3axBaT Kpyra B OBaJe NPOH3BOJHMTCH 3HAYHTEABHO aydme u
Jaerue. Jluarpamma yAJHHEHHH 144 caydas NPOKATKH KPyra B opaje
H KBaxpara B oBaje (¢ur. 104) noxaseBaeT, YTO B NEPBOM CJyuae
MMeeTCs NJIAaBHOE H3MeHeHHe o6xatus; NOCJeJHee YBeaHUWBAeTCH
OT KpaeB K LeHTPY. Bo BTOpoM cayyae 0GxaTus MO KpasM MakcCH-
mMaJbHble, 2 B LEHTPe MHHMMaJbHHE. B cOOTBeTCTBHE C STUM yHIH-
peHHe KBaIpaTa B oBaJje OoJbllle, YeM YIUUPEHHe Kpyra B oBaje
NPy PaBHOBEJUKHX NJOWANAX KBajpaTa M Kpyra.

I Ho npu paBHOBeJMKHX IJOMAAAX 3allac HA yIUMpeHue KBa,Z!,paTa
B OBaje OCTaercs GoJjblle, YeM JJs Kpyra B OBaJje, TaK KaK CTO-
pOHA KBAajLpaTa MeHblle, YeM AHaMeTP Kpyra.

[TosToMy nNpemYHUCTOBOH KPYr He MOXKeT OnTh 6ojbmIe MO MJIO-
I§agu NPefyUCTOBOTO KBajpara.

IMpu paBeHcTBe miomaaeii O6yneT CJAeAyOllas 3aBHCHMOCTDL ' Me-
KAy CTOPOHOM KBanpaTa @ m AHAMETPOM NPeAUYHcTOBOro xpyra D,:

@D, .
ity Ly
HO MAaKCHMaJbHOe 3Hadenwe @ =1,1D, rae D-—jguaMeTp 4YHCTOBOrc
Kpyra. MuuuMaabHoe 3naueHue a = D,
Otciona maxcnMaibHOE ¥ MUHMMAJbHOE 3HAUEHHE

’_‘%_ 1,21 D* unn Dymaxe = 1,24 D,

-::D2

" =D* 1 D= 1,13D.

t
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[TocTpOenne NPexYMCTOBOrO KPYIAOTO Kaaubpa MPOH3BOXMTCS
B BUHIE TeOMETPUYECKH NPABUABHOLO KpYyra. BypThl sakpyrasiorcs-
panuycamu:

r=ot 0,15 no 0,20D,.

BaxHeM NPEeUMYMIECTBOM NPEXYHCTOBOrO KPYra no CPaBHEHUIO
C YHCTOBBIM KBAAPAaTOM CJellyeT CYUUTATh yCTPaHeHHe 06pasoBaHus
CKJANOK NpPH NPOKATKe TBEPABIX CopToB craau. Ckaanku o6pasy-
I0TCA OpU NPONyCKe TNPeIYHCTOBOrO KBajpaTa B oBaje, N0 6okawm,
B MecTax CBOGOLHOTO YWHPEHHsl, BCAEACTBHE GOJbLIOTO 06KATHS
no KpasM.

YxasanHble CKJ3aAKM ~— GYrOpKH H mepexoBaTocm, npu caenyio-
1eM NPONYyCKe OBala B KPyre -BRaBJWBAIOTCA H 06pa3yioT Tak Ha-
3LIBAEMBEI€ CKAAZOYHBIE TPelmuHel. [IpH 3TOM NOBEpPXHOCTD prmoro
Kesesa MOAY4agTcsl WePeXoBaTol H HEUHCTOH.

O6xaTHe nNpeguUCTOBOTO KPyra B YHUCTOBOM O
HUMaJbHOE, BCJCACTBHE Yero yCTpanaerTcs 06p

110 Kpasim MH-
HHE . CKIa0K

.(6yroproB u 1wepexoBaTocTeil).

Ha ¢ur. 106 npuBonurcs npmv:ép ONBITHOM xa.nu6pom<u KpyrJoro
xeaesa ( 24— 33 mm mo cucreMe ,Kpyr-oBaa‘, CHLesaHHOH HaMu
aaa craua 305 3aBona umenn OPpyHse. B 3To#f xananbpoBke mpH
pacuere ZMaMeTPOB NPEAYHCTOBOIO Kpyra NPHHAT YOBBAIOWUA pax
koauumentor npu D or 1,26 aaa & 24 mo 1,15 nas & 33.

Tabruya 24

Kanau6poBka xpyrioro ieiesa (Jf 24—?5 W 30 mmx VO cHCTEME L KpYr-oBai-
~ Kpyr*, ctan 305 3asona uMenn PpyH3e

Pasmepwu xaau6pa Koadgunuenrnl Aepopmanun

Tno- | O6xa- | Ymupe- . VYroa

Popwma karnGpa Buicora| IIHPH-| yiapy, | THE HEE | O6wma- | Ymm-| Bui- [saxsata
- {B M) Ha |ceepng| (B #4) | (B Mx) THA penus | TaXKR
) (B M) (B 1% ' R N
Kpyraoe & 24—25 mm (no mabaonam)

3arotoska . . . .| 52 52 | 2700 | — _— —_ — - —_—
Awpunwin . . . ] 37 60 122144 15 | 8 0,711 | 115 | 1,22 | 18°45’
OBaa .. . ... 27 64 1670 { 10 4 0.730 | 1,07 | 1,325 | 15°00’
Kpyr . . . . .. 41 36 1176 | 23 ) 0641 | 1331 1,42 |23
Osar ... .. 23 46 970 1 13 5 0639 | 1,12 {121 |17°00"
Kpyr . . . ... 30 30 706 16 7 0652 | 1,30 | 1,37 19°10°
Osar .. .... 22 | 36 | 5941 8 |6 | 0733 1,20 1,19 11315
Kpyr .. . .1 247 | 24 | 452 12 2 | 0667 | 1,08 11,31 116°20
"Kpyr ... ... . 25 25 491 11 3 0695 1,14 | 1,21 |15°3%"

) Kpyraoe 5 30 mu (no wabaonam)

3aroroBka . . . 55 55 {3025 | — - — _— — —
Slmmunpit ., . .| 4l 64 | 2625 | 14 9 0,745 { 1,16 | 1,15 |18%20°
O=an . ... .. 31 69 | 2045 10 ) 0,756 | 1.(8 | 1,28 |15°00"
Kpyr . . .. .. 48 40 1578 | 21 9 0,696 | 1,29 | 1,295 | 22°55"
Osan . ... .. 29 53 1385 | 11 5 0,725 | 1,10 | 1,14 |15%45°
Kpyr . . .. .1 36 36 | 1018 17 7 0679 | 1,24 1,36 |20°00’
OBan ... ... 28 4] 854 8 5 0781 1,141 1,19 [13°50'
Kpyr . . . . .. 30 30 706 | 11 2 0,732 | 1,07 | 1,21 |16°00"
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"@ur. 106. Kaanbposka xpyraoro xmenesa {7 24—33 mu no

v

cHcTeMe [ Kpyr-oBaa® craHa 300 3aBoaa uMernu PpyHae

B Tabauue 24 npuBepeH pacuyeT kadUODOBKH A% ‘prmoro xe-
ne3a @ 24—25 u 30.mu, NPOBEPEHHOH OMLITHOH NPOKATKO# W XaB-
el xopouwee 3aNOJAHEHHe KaJAuODOB H YAOBNETBOPHTE/NbHLIH 3aXBaT
MeTanAna, - _— T

Oco6eHHOCTBIO 3TOM KATHOPOBKH ABASETCH NMPUMEHEHHE B TPeTheM
nponycke (OT Hayaja) YEPHOBOrO0 KanHOpPa B BHIAE HENPAaBHALHOrO
KpPyra, 4TO BLI3BAHO Hed30CHKHOCTHIO NPUMEHEHUS DANOM TPAMO-’
YrolbHHKA M OBald B NEPBHIX JBYX NpOMycKax.

[Tpu 4eTHOM YHCJe DPONYCKOB HA YHUCTOBOH JMHUM MJH NPH BH-
faue ¢ OGKUMHOA K/eTd OBAJbHOH 3ar0TOBKW HEOOXOKMMOCTH NpH-"
MeHeHHst TaKOro HenpasuabHOro Kpyra (Drep, << Dayep.) OTRARAET.
+  Baluyk/J0CTH B OBa/NBHbIX Kaaubpax CHeJaHH I/ npefyrnpexne-
Hus 06pa30oBaHusi 3ayCeHUEB B NMOCJAEAYIOUHX KPYrabX Kaad6pax.
[lepBuie Tpu Kaaubpa Golld CMOHTHPOBAHH B MepPBOH KJGTH TPHO-
6yuwep (cM. ¢ur. 103); samaua osand Ha pe6pO B TPeTHHl mpOMyCK
NPOU3BOAKAACE C NMepenHed CTOPOHH C KPIOYKA, 4epe3 JUTYI0 Ledb-
(HYI0 KOpOOKY €. TJOCKAMH MPOMYCKAMH. & \

3axaua B YeTBEPTHH NMponyck (B OBaJ) HA BTOPOH KJAeTH — TaKMe
¢ Kpiouka ¢ 3agHeit croponsl. Jag 3agaum xpyra MOXer GuiTh IpH-
MeHeHa 06BOAKa, a osaja B kpyr — annapar [Henda.

Cucrema Xxaau6pPOBKH ,KPYr-0Baa“ HAXOAUT NPUMEHeHHE, IMIABHLHIM
06pasoM, A9 NPOKATKH MEAKHX ¥ CPEIHHX Pa3MepPOB KaueCTBEHHOro
KPYIJOTrO XKeJje3a. )

4. YucroBoie KaguGpbl mpH HPOKAaTKE KPYNHOCOPTHOro
KpYTJIoro ene3a - -

Hna kpyraoro xeaesa nuameTpoM 10 80 mm 4ucTOBHE KaauGpol,
TaKxe KaKk M JJAsS MeJKOCOPTHOro xeJdesa, B OOJNbUIHMHCTBE CAyyaes
COCTOAT U3 TPeX Kaau6poB. B HEKQTOPLIX XKE CAYYIaxXx NMPH NMpPIKATKe
KPYIHOCOPTHOrO KPYTJOr0 xeje3a Mexay 4YHCTOBHIM KBanpaTOM H
OTHEJOUYHLIM KDYTJbIM KaJH0pPOM Pacroaaraiorcd JBa OBA/IbHLIX
Kaau6pa, H TOTAA BTOPOH 0Bal — TPeTHA OT KOHNA KaAMOGp— HA3H- -
BaeTcAd NPeKYUCTOBLIM. ' )

[Tpumenenue ABYX OBAaJBbHHIX KalWOPOB BMECTO OZHOrO BRI3H-
BaeTCa HEOGXOXMMOCTBIO YMEHbUIEHHUST OOXAaTHH .10 KpasgM C UEeJBIO.
usbexxaHus 06pa3oBaHUsl CKAALOK, 2 TAKKE TAKEAHMH YCAOBHAMU
3axBaTa KBajApaTa B OBaJbHOM Kaaubpe. YCJOBHs 3axBara IPH 3TOM
HarAsagHo BUAHHI Ha ¢ur. 107. _ .

[TlepBoHayaJbHO CONPHUKACAIOTCST C BAAKAMH Yribl KBAaApaTd H B
TNepBuiil MOMEHT Yriu 3aXBaTa BeJHKH, a IIOWAfb COTPHUKOCHOBE-
HUsL MeTaJJAa C BajJkamMy MaJja; OTCIORa — CHJAAQ, BTATMBAOULAA Me-
TaAJ1 B BAJKH TaKXe HeAQCTaTOYHA. B

dur. 108 npepcrasaser Co60i YUCTOBHE KaXHOPH Aas KPYTraOro
xenesa @ 60 mm OppxoHEKMI3eHCKOro 3aBoda Kaxk BugHO u3
-¢uryps, nepexogHomy oBaay npupana gopma, obaeryaromas -3axBat
KBALPATa, TpUYeM BepXHAS MOJOBHHA NePeXOJHOT0 0BaJa ABAAETO
'HH)KHEH NOJIOBHHONA YMCTOBOTQ 0BaJa, YyTO YBENUYMBAET HCNOAB3O-

BAHHUC JLIHHL GOYKH BAJKOB,

\/,\ ¥
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1,015} 1,23°5,0
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a) TlocTpoenne YHCTOBBIX KPYrabIX KaamGpos 2 Y5
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ITpy mOCTpoenunt YMCTOBHX KPYTAWX KanubpoB AJsf KPYrioro El % (rw )
xenesa nuamerpom oT 40 po 100 mm ropHsOHTAALHYIO OCh Kpyra S § g .
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E
AHT BC/JICACTBHE TOTOQ, YTO TEMNEPATypa B 3TOM HANPABJAEHWH BHIIE 2= > .
¥ BO-BTOPHX—JJf NpeaynpexjeHus 06pa30oBaHus 3ayCeHIeB. 3 and
Onnako, umewmuecs Y HacC jgaHHbe NOKAa3pBAKOT, YTO HE BCe = dramenyt
3aBOAB CTPOAT YHCTOBbIE KaAHOPHI AJif KPYNHOCOPTHOTO XKeJjes3a ¢ 2
paciunpenueM IO TOPH3OHTaAbHOH OCH. HexkoTopoie 33BOAHI CTPOAT z ’
K8AHGPH A5 KPYTJIOTO JeJe3a auametpom 60, 70 u 80 4ex BBURE 2
reomg’rpuqecxu DpaBuAbBOro Kpyra. [lpw NMOCTPOEHHWU OTHEJAOYHHIX a
KaJuOPOB CaenYeT 063aTensHo 3aKPYrAaTh GYPTH 3HAUUTENbHLIME S g
pajguyCcamy. : ' S &
-+ KosHUMEHTH TenJ0BOro pacmmpenuss NPHHAMAIOTCHA TaKue xKe, = K
KaK K JAS M3JbiX JMaMeTpoB (cM. Tabauny 25). -
BesmunHBl BHTSXEK B KPYIJBIX xaau6pax GoJAbIIOTO auaMeTpa
HaxXoAfATCs B npexeéaax 5—23%.

17 , : ' -

1 Kaau6p mMeeT pacmIMpeHue No ropuaoHTaiu. Pasmep mo ropmsowtann — 61,3.ua.

% Kaau6p HmeeT paciivpeHnHe MO TOpPH3OHTAJH.

3 Kaau6p ocoGoit dopmul.

Umenn Ji3epHHHCKOrO
Wmenn Bopouinaosa
Nmenu Tletposckoro
Numenn [3epxuncroro
HNmenu Bopoiuniosa
Vimenn IletpoBcKoro
Wmenu zepxuuckoro’| 52,6
OprXKOHKKHIA3EHCKOTO
Numesu Bopowuaosa
OpIKOHNKHASEHCKOTO
Wmenn Bopowniosa

Kpyraoce (5 40 mnm
Kpyraoe ¢ 45 un
Kpyraoe J 52 mux
Kpyraoe (J 60 muxu
Kpyrace & 70 um .

'



3anac Ha ymupeHde 8 kpyre (npu & 40—70 mm) HaxoxuTca B
aTHX KaJanbpax B npexpesax 3—- 12,5 mu (MeHbIIHE BEJAHUNHEI, HMerg
nipecs npy npokaTike KPYrJAOro xege-
3a (345, kaK HEHOPMaJbHbIE ¥ CAYUYaRHHEe
B pacyeT NPHHUMATBCA HE JOJXKHBEI).

6) UucToRbiE OBaibHbBE KaJubpbi

O6mpue coobpaxcenHs O KOHCTPYK-
LK OBaJBHBIX KaJuOpOB ObIAH H3J0XKe-
Hbl Bblle, TaK YTO OCTAHAB.1HBAEMCH
TOJbKO HA KOHCTPYKIHH KaaAWGpOB, NPH-

v

HATHIX Ha 3aBojax lOra. ' |
b.
OtHomenne oced (h) oBaja IpH

GobMINX AHAMETPAX JEXHT B Mpexe-
jdax 1,4—1,68 (ra6auna 25). Cpeanee
no BCeM nNpoduasiM OTHOILIEHHE [OJy-
ypaock =,1,50. !

Buiuncaenue oceil oBanoB, IpoHu3Be-
enHoe mo ¢opmysaam XioTTe, MOKa3bl-
BaeT, UTO AJsi KPyrJoro xeaesa (5 40
u 45 mm pesyapraTh OJAM3KO COBna-
JAl0T C NPaKTHYeCKHUMH NAHHBIMH 33BO-
JIOB, NPHBEICHHLIMH B TabauLe.

Jas puamerpos Goaslue 50 mm pac-
XOXIEHNS MEXJY BbIYMCJAEHHBIMH Be-
JHYHHAMM M TNPaKTHYECKHMH NAaHHLIMH
BO3pACTalOT H B 3THX CAyHaaX HMEETCSH

550 OpRKOHHKHIBEHCKOrO 3aBONa

+

b .
BO3pacTaHue OTHOIIEHHS - C yBeJmue-
: :

HueM pauamerpa mpoduas,’ 4Tro Hmaer
XYALIHE Pe3yabTaThl B OTHOIUIEGHHH TO-
JAyYeHHs TOYHOCTH npoduas.’

[TosToMy MOXHO cuMTaTh, 4TO QOp-
Myna XiOTTe MOMXET IPUMEHSTBCA H
npy, 60MbWHX AHAMETPAXKPYTAOro xKe™
Je3a, NaBas YAOBJETBOPHTEJbHHE pe-
3yJt-TaThl.

[MocTpoerne YHCTOBBIX OBAJIOB Tak-
XKe KaKk M IpH MaJpiX HHaMeTpax npo-
M3BOAMTCH Ayramy Kpyra, paguyc Ko-
TOPOro pacCYMTHIBAETCA MO BHIIENPHBE-
1 neHHo# popmyJe (cTp. 165), Ho ayume
QBaJbLl Aas OOJABIIKWX KPYrOB CTPOMUTH
Nno AByM paauyCam.

BTopele npeayucTOBBIE OBAJbI (TpeTuil Kaaubp NPOTHB Xoxa npo-
KaTkH) CTPOSTCA NOYTH TAK XK€, KaK-W UHCTOBLIE; 2 HHO!a UM NpPH-
naertca ocobas opma, nepexojHas OoT KBaapara K oBaay, ofJerda-

Pur. 108. Kaaubposxa xpyraoro smenesa @3 60 mm sa crane

s

174 .

omas KaK 331ady KBajapaTta B 3TOT rca)m'ﬁp, TaK M 3ajauy u3 Hero
B OBaJ, a TaKXe YMEHbIIAOWYI0 H3HOC YHCTOBOTO OBAaJbHOIO Ka-
anbpa (cm. dur. 108). .

Beanuynn BHITSMEK B OBAJAX KOJe6ASTCA B Npeleaax 15—35%,
npuueM B 6OAtIUHHCTBE CAYYaeB OHM He npeBOcxoisaT 3( Y%, Tak uto
BBITSIKKH B NPEAYMCTOBEIX OBaJax npu GOAbUIMX AUaMErpPax Kpyr-
JOTO KeJie3a MEHbHe 4YeM NPU Mafiblx, YTO OGBbRCHACTCH MEHbBIINM

b
OTHOWIEHHEM 7 B HHX. !

3amac Ha ywHpenue B oBajax cocrtapaser 25—33% or auamer-
pa KaTaemOro mpo¢u/s, 3a HCKJOYEHHEM CJYUYaeB ¢ NPHMEHEHUEM
IABYX OBAJIOB. ‘

. B) Ilpeauncrosvie KB-apaTHble KaruGpbl

JlanHble O BeJNMYMHAX TOCTPOEHUR KBAJPAaTHHIX KaAUGPOB Mis
npokaTk¥ GOJBIIMX AHAMETPOB KPYIJOTO XXeJe3d, NPHBENeHHLIE B
Tabanue 25, NOKaspiBAIOT, YTO 4 Ha 3TH Npodman Aas p:cieTa CTO-
POHEI KBazpaTa MOXeT ObiTh PaCNpOCTPaHEHO NOAb30BaHHE (PopMy-
Jiofl, IpUHATON Ha 3aBoje mmeHu [lerpomckoro.

dakTuyecxue paHHbe BeckMa O6JH3KO COBNApaloT € BHUUC/EH-
HBIMH 110 3TO# (opMmyJse, 32 HCKJIOHEHUEM CAyUyaeB NPOKATKH depes
ABa OBaaa, rje CTOPOHA KBaxpara Ha 2—3 mm GOJbile pacyeTHOM.
[locnennee BnoJHE €CTECTBEHHO, TAaK KaK HaAu4He JUWILHEro nepe-
XOAHOTO KanK6pa NO3BOASET HECKOABKO YBEAHUMTH KBAAPAT, -

BhITSXKH B KBagpataXx mepxarcd B npeaeaax 1,1—I1,2. .

CpaBHeHHE HaHHbIX Ta6anubl 25 C BeJHUHHAMH BHITSKEK B KBAJ-
patax npu TPOKATKE MAJHX AMAMETPOB NOKA3bIBAET, YTO TNEpPBHIE
JeXaT B 3HAUMTEJbHO GoJiee Y3kOM HHTePBaje€ U B OGOJbLIUHX kBaj-
paTax BBHITAXKH 3HAUHTE/NEHO HHXe. ‘ o

3anac Ha ywupeHde B KBaApaTax Be€CbMAa pAa3JAMuHbIH, Tak Kak
OH 3aBHCUT OT (OPMH HpepbAyIIero kaaubpa U .06y 3aKOHO-
MEPHOCTb BJAS 3TOH BeJMUYHHBl YCT: HOBHTb TPYZRHO.

Pesiomupys Bce CKa3aHHOE O KaaHGPOBKE YHCTOBHIX KaJuOPOB NpH
NPOKAaTKe KPYNHOCOPTHO! O KPYTJOro Xeae3a, MOMHO KOHCTaTHPOBATH,
4TO PEKOMEHAOBSHHbIE BhIE (QOPMyJBl M pacyeTa YMCTOBHIX Ka-
An6poB NPH NpoKaTKe MajplX AWAMETPOB MOTYT OblTh pacnpocT-
paHeHH W Ha KaJUMOGPOBKY KPYIJAOTO XeJe3a AuameTpoM 10 70 sm
H 6oJjblie, :

5. Npumenerue PpeGpOBHIX KanmuGpos npu NMpoKaTke
KpYIJIOro ene3a KPYNHBIX pa3MepoB

PocT yneabHoro Beca KayeCTBEHHBIX (N1eTHPOBAHHBIX) CTajell B
IPOKATKe KPYNHOCOPTHOTO KPVIJOTO Keje3ad W NOBbILIEHHbIE TpPe-
60BaHyusg K KayeCTBY NPOAYKLHY NPHUBEsH K M3MEHEHHIO CyLIecTBy-
OIWHUX cnocoboB kaan6poeku. [losBunace woBas cucTema ,kBaapar-
CTyneHbKa-pe6j o  (wrayx)-oBaa-kpyr* (cm. ¢ur. 109). B rekore-
pPHIX cayuaax B aTo# cucreMe fnobaBasercsa Takke M BTOPOH (npen-
4YuCTOBOM) OBaJL

¥
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OCHOBHOE ‘[PEeMMYLIECTBO 3TOH CHCTeMH — NONYYeHHe YUCTOH

NOBEPXHOCTH 6aaroAaps XOpouieMy YRaJ€HHIO OKaJMHH B pe6po-’

BHIX Kaaubpax.

2 ?
Sty 3 T
@
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/ 3

e ——— -

dur. 109. CxeMa NpoKaTKH KPYrAOro ejaesa B CHCTEME KanuGpoBkM ,KBaApaT-
c-ryneﬂmca-peﬁpo (IIITaYX) -'_oaa.n—xpyr‘

Kpome TOro B Heil yCTPaHeHa BO3MOXHOCTb 06pasoBaHusi CKJa-
IoR, TaK KaK WTyka, 33jaHHas B YUCTOBOH OBal M3 PeGPOBOr0 Ka-
Ju6pa (Kau M3 MPegUUCTOBOTrO. OBaJA', ‘06KMMaeTCAd MeHbUIE H Pas-
HOMepHee, YeM NPeuuCTOBOH KBaApaT B OBaJe. :

[TocTpoenue ¥ pasMeps YHCTOBOTO 0BaJa OCTAOTCA G€3 H3MeHe-
HU4,

‘ Cxema noctpoeHus peGPOEBIX KaAuOPOB, CAYKAMMX AJAA yjaaje-
: HH# OKaJWHB, NpuBeneHa. Ha ¢ur. 110
- PeGpoBbie KaAUGPBI PaCCYUTHBAIOTCH
‘ IAg MPOKATKH MLeJoro paga pasmMepos
_Ly kpyraoro xenesa. Hanpumep, MOxHO
1 -TIOCTPOUTL TOABKO ABA TaKHX Kaau6pa
B NyTeM PEry/JMpOBKH BaJKOB IPUMEHATD

HX ]/ BCero COpPTaMEHTa CTaHa.
~— Beauuuna yray6aenus (y) kouaeG-
Jetca oT 2,5 mo 7 MM, B 33aBHCHMO-

CTd OT AMaMeTpa Kpyra.

IIupuna kanu6pa (£) pacCUATHBACTCA
no caenyoweil smnupuyeckolt popmyae:

' Z=1,15 D45 ux,

\
rae D — nuamerp MakcCHMaanHOrO pasMepa KpyrJaoro xeJnaesa, K0To-
pHfi TPOKATHIBAETCA 4Yepes paccYMTHBAEMbili Kaau6p.

N

@ur. 110. Cxema NoCTPOeHHs
pebpoBbIX KaNHGPOR

936t Cu. NoCTaHOBIeHWe Cbe3Aa KaiuGpoBIHKOB yKadecTewnas crams® Me 10,
1 r. . ) )

176.

1

‘

Beanuulnl BHITAXKEK B Pe6POBHIX KaJu6pax :
e Jquép PeKoMennyoTCA B mpe-
Jra cucTeMa Kanu6pos y Hac NpUMeHs
eTCs IVIaBHEIM 06
3aBOJAX KaueCTBEHHHIX CTalel (3asoxy ,KpacHsiii OxTa6pn“ p_a_a}tl)gaB;;
CpepHecopTHLI cTaH 450 nas npokarku ¢ 48—100 s, CTapsli cpen-
HeCOpTHHIHA cTaH 450; 3natoycToBsckuit 3aBog — ctad 400, cranm 360

Jaeomobia 104x104

60 56 52 50 48 45 42

v

$ur. 110a. CxemMa npokaTky Kpyraoro menesa AMaMeTpOM
oT 42 o 60 mx Ha cTane. 360 3aBoma ,3anOPOXCTAIL

() 32—60 mm 3aBoma 3HUC, »32TNOPOXKCTANB U APYIHE, NPOKATH-
BalOLKE JETHPOBAHHBIE CTAJM). >

Ha ¢ur. 110a npupomurca cxema NPOKATKM KPYIJIOTO XeJesa

_Anamerpom 42—60 #a na crane 360 3asona SHUC , 3anopoxcraau® no

HOBOZ cHcTeMe KaMMOGPOBKH ,KBajpaT
1 ~CTyIIeHbKAa- -
opamApors p »KBagpaT-CTy a-pe6po (wrrayx)
g Tabauue 26 NPDHBOXATCA NAHHHIE O pasMepax KaJau6GpOB.
+ JaKaH4uBag 0630p KaJHOPOBKH YHCTOBHIX KaaIuGpOB IPH DPOKAT-
K€ RDYTJOro xenesa, #He0OGXOAHMO OCTAHOBUTBCS HA 3aJepKKAX NPH
NpoKatKe B 3THX Kaaubpax.

12— d
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! Tabruya 26

Tabanlla XaruGpoBKu KPYIJAOre wejesa HHAMETPOM OT 42 no 60 mMm Ha 3aBOlE
HHCTPYMEHTanbKON CTaln .3anopoxcrann® nmeun Cepro O}nmonﬁxnnae

1 xneth - 2 xnetb 3 xaeTh 4 KneTv 5 kaeth .
[}
C By w
[73= = X .
Pom6r ¢ yraom 100° - :}5& Crynesbka PeGpo Osan Kpyr
S8 | Be=
=9~ X o

Paa;epu (B M)

R
®

Pasmepsl CTOPOH B

HyMepanus xaan6pos no cxeme xamGpon}m

1 2 39 4 5 6 7 8 9 l 10 11
| . L J

BI87|T9| —| —1t — — 62X 81,5 | 62,7°X71 95,73 60
95| 87|79 | —|—| 72 70 58 765 | 585X 66 | 513X 70 56
9587|791 — | — | 72 66 54,5 70 | 54 X 62 47,7 X 65 52
95| 87{79{ —|—| 70 62 62X 68 1525% 59,6 |46 X 63 50
95| 8717972 72| 66 60 50 X 65 90 X 57 44X 60 48
95] 87179 | 72|66 60 55 4 46X 61 47,3%52,5 | 41,5 X 56 45
95| 87{79| 72|66 58 33 49 X 56 44556 | 5883385 | 42

Hpumewanue. OTKIOFERNA B Pash epax KBaapatos + (,5—3 MM B 3aBHCHMOCTH
OT KauecTBa Karaemofi CTaj. )

Kak nokasweaeT NMpakTHKa Ha (TaHAX BCEX 3aGBOJLOB, NPOKATH-
BAIOIIMX KPYIJIOe XKeJae30 B Nponmyckax, HabAWOA210TCS CHCTEMATH-
yeCkHe B3aA€PKKH TNPH 3axaye YuUCTOBOTO OBajJa B KPyrJaod Ka-
Au6p. DTH 3aJePKKH NPOHCXOHAT BCACACTBHE TPYAHOCTH 3amayM
oBaJa uepe3 KopoOKy. :

IMponycku B KopoOKe OOGHYHO YCT2HABAHBAIOTCS OYE€Hb TECHO
a5 yAepXKAHWs OBaja B BEPTHKAJBHOM NONOXEHHH, 4 TaK KaK KCH-
LB TMOJOC BCErAa HECKOAbKO ,pa3bHTH®, TO 3THM H 006bacHIeTCH
TPYAHOCTB 3ajayd. B pesysbTaTe HEpeAKO Mepef YHCTOBOH KJETHIO
CKOTVISIETCA HECKOJBKO NMOJAOC, BHIUEAMHPX H3 OBaJLHOTO Kaaubpa u

- Ha Bcel JuHRM NPOKATKY NPUXOANUTCS NPHOCTAHABJAHKBATD.

Jlna GecnpensTCTBEHHON 3aJaYd OBaJa B KPYraui xaaubp moryT
NPUMEHSTHCS CllelnajbBbie KOPOOKH C pasiBHralOMMMHCR TIDH 3a-
Jaue INTYKH NPONYCKaMH. ‘ ;

KomcTpykuys Taxol KopoGk¥ npencTaBiesna Ha ¢ur. 1115

Pa6ora KOpoOkM NOHATHA H3 4YepTeXa— NPH 3anade OBajJA B

KPYT TIPONYCKM PA3NBMIalOTCA NOBOPOTOM pHiuara-—d, a locAe sa-
XBaTa IITYKM OOPATHHIM JBHXKERHEM pbiYara BHOBb CABHTAKTCH.
Taxum o6GpasoM 3aHepKKH npu 3ajfaye OB3JAA B KPYT CBOAATCS K MH-
HUMYMY. ) L '
" Heo6xoauM0 OTMETHTB, UTO NpH NPHMEHEHHH NOAOGHHX KOpO-
60K He no/xkHO OHITh BepXHero HJM HHIKHETO JaBJACHHUS B YHCTO-
BOM OBaJe WJu OHO JAOMKEQO OHTh MHEMMAJbHBIM—HE Goapwe 1 4.

DTa He0O6XOAUMOCTh OOYCAOBAMBAETC TEM, YTO NepefHuil KOHey,

1 )Kypuaa ,St. u, Eis.®, 1935 r., Ne 17.
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WTYKH, BHXOAAWMN K3 OBaJbLHOTO Kaau6pa,”He XOMKEH GHTH” COr-
HYyT, TaK KaK B 9TOM C/lydde OH (Oyayuu yxe 3aJHUM) IIpH NPOXO-
A€ 4epe3 KOPOOKY ¢ GOJBUION CKOPOCTBIO CHABHO YAapseT no npo-

HYCKAM U MOXET NOBPEAUTDH Hape3Ky ¥ Aa)Ke IOpBaTh :
a
60JTH (b). P pasaBUKHBIE

Yaspesa-h -

1) i
Y ta 08
N e
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?‘:d_:—‘:—_: === T—f:! -
1] Coo

®yr. 111, Konetpykuus xopobxy ¢ pasgBuramwmmmucs nponyckamu

6. Kanubposka kBaipaTHOro esesa

K unucropniM kxaauGpaMm IpH NPOKaTKe KBAafPaTHOTO KeJe3a OT-
HOCATCSL DM MEJKUX COPTaX TPH MNOCAENHHX KaAMGDa — KBagpat
POMO ¥ °KBaipaT, a NPH NPOKATKE KPYNHHX COPTOB MHOrAA omenoqz
HOMY KBajpaTy HpeAllecTBYyeT LKBa poMGa M KBajgpar.

OT magnexamelft KOHCTPYKUMH STHX KaAuOPCB BO MHOTOM 33BM-
CHT noJy4eHHe NPABUJIBHOTO NPOQUJIA, BCASACTBUE 4Ero 8TOMY BO-

npocy yaeasercss 6oapiioe BHUMAHHUE.

TIpokaTka KBaApaTHOro XKe/ne3a HMeeT CPABHUTEAbHO He6OJbLioe
pacnpocTpaneHne; HauGojee 4YacTO BCTPedyaeTcs MPOKaTKa KBAIpaTa
16 XX 16 (xocThiabHOE Kene30). ’

B rta6auue 27 npuBeneHBl RAHHLIE O KaJHOGPOBKe XBaxpaTHoro
JKeje3a NQ HEeCKOJbKHUM 3aBOJAM. \
N i

a) UncroBoit KeBaaparHbiii Kaaubp

Jast Meakux COPTOB OTRAEJOUHBIA KAaAHGP CTPOMTCH HA BCEX 3a-
BOJAX B BMJe €OMETPHYECKH NPABHIBHOTO KBaZpaTa ¢ yraom 90° u
JHHEAHEIM KO3(QuUMEeHTOM paciuperus 1,012—1,13 (tabauna 27)

3akpyrneuuit Hn B BepIIMHE, HU Ha Gyprax He genaercsd.

_ Jlng kpynubIX COPTOB OTAE/NOUHBI KaJAu6p 3aBoja MMeRH Craniua
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B apyrHX Ke Caydasx TAKOTO NOHHXEHKd COBCEM HE oGHAPYHxH-
Baercs. 1lpumepom sBasercss 3aBoZ WMenu IlerpoBckoro, rae poMO6hl
jipH MPOKaTKe KBazpaTHOro wenesd 16X 16 u 60 )60 umerT ogu-
HaKOBHY yroa 105° YTO HEJb3f CUHTATbL NPABH/BHLIM.

3akpyraenuii poMObl HE HMEIOT. .

BennuMEH BHTSXKEK B poMm6ax Jjexar B npenesax 6—21%.

D1 BeJMYMHE MOXHO CUMTaTh B OOIEM HOPMAJbHBIMH, XOTA
BHTXKH B 6—12%, NpH COBPEMEHHHX TpeOGOBaBHAX K HHTEHCHB;
HOCTH PAaGOTH CTAHOB, HECKOJbKO MAJHL -

3anac ma yHpeHnue B pomGe HAXOAUTCHA B Npejeaax O—_9 MM,
T. e. B HEKOTOPHX C/Ay4yagX MeCTO Ha YMHPEHHE HE OCTABJACTCH, HTO
Hegp3si CYMTATH NDPABMILHLIM. MHHHMAABHHE 3amaC Ha yIIMPEHHe
caepyer cuutate 1,5—2 MM.

) ) MpénuncroBoi *Banpar

IpenyucTOBON KBagpaT CTPOHTCH nopo6HO YHCTOBOMY.

- Tlpn npokarke MEJAKUX npoduneli 3akpyrJieHHii He HeaaercHd
{ra6auna 27). [lpun mpokarke KBajpaToB 50 XX 50 1 '60 X 60 3akpyr-
AeHHS B BEpIIMHE TPHMEHAIOTCH HJ 3aBOAE HMEHH Herposcxo:;o.

Yroa B BepmuHe KanuOpa NpY MEJKHX COPTax AJaercd 90°, npu
kpynhex — 90°30’—91°.
_ "OTHOmEHHs CTOPOH NOArOTOBHTE/NHLHOTO H UYHCTOBOrO KBazpaToR

(2") sexar B mpegenax 1,06 — 1,23.
2

CpenHee OTHOWIEHHE TIO BCEM npo¢uasM noayuuaocs — 1,15.

BHITSXKKA B NOATOTOBMTEJbHOM KBAajpare NMpH MeJKUX npodu.iasx
Jexut B npegeaax 10—287%, a npu KpynHBX — 15—20%.

[TH BEJHUMHH MOTYT CUHTAThCA HOPMAJbHEIMH, XOTS NpH UHTEH-
cuBHO# paboTe CaelyerT NPUACPKUBATHCA BEPXHUX TPEAL/IOB.

3anac Ha ymupeHWe B KBajpaTe KoJeGJercs B GOJbIUHX Npexe-
AAX, TAK KaK OH 3aBHCHTOT (GOPMHI NPELMIECTBYIOMEr0 eMy Kaaubpa
BLITMKHOHN CHCTeMbl, ECTECTBEHHO, YTO €CAH 3TUM KaauGpoM sBJs-
eTcs oBad, TO sanac Ha ymupenxe 60Jblie ueM npu pomGe.

FTTABA IX

IPAPHYECKHMI CIIOCOB /1 MPOBEPKH U PACYETA
‘ KAJIUBPOBOK |,

BOAbMIMHCTBO pacueToOB, CBA3AHHLIX C KAJHOPOBKOH HJIH NPOBEpP-+
KOl KaJInGPOBOK mpocTeiuux npoduneil, CBOAITCA K NPOCTHIM apudi-
MeTHYeCKUM neicTBUsaM. TOJMBKO HEKOTOPHIE PAcUEeTHl, KAK HANPHUMED,
oupeAeseHne yrjaOB 3axparta, onpejeneHHe cpefHux ko3punuentoB
BLITAXEK CBS3aHH C OoJee CJAOXHBIMM BLIYHCJACHHAMH 'C TPUIOHO-
MeTpuueckumMy U JOrapHPMHYCKHMH BeJHYHHAMH.

I Toro, uTOOB OOJEryuTh H CAEJATH AOCTYIHHLIMHM 9TH \BHYH-
CACHHA M Jis DPAaGOTHHKOB, HE3HAKOMBEIX C TPHIOHOMETPHYECKHMH H
JorapudMHUeCKUMH BeJUYUHAMHM, HAMH HOCTPOEH PAJ HOMOIDaMM,
OXBATHIBAIOHIMX BCe BO3MOXHBIE pacyeTel MO KaaubGposxe mnpocreii-
wux npodunefi. C nOMOLIbIO 3THX HOMOIPAMM BCe pacueTsl CBO-
JATCA K NMPOCTHIM HAXOXAEHHAM HCKOMBIX BEIHUMH 10 OPUBEIEHHBIM
HOMOTrpPaMMaM.

} . Huxe Ml NpHBOAHM OCHOBHbIE HaubBosee HEOSXOLUMEIE B NPaK-
THKE HOMOTPaMMH 1.’ ~ '

Ha dur. 112 npexcrasaeHa HOMOrpamMma AJs ONpelNeJeHUs BeJH-
yuHbl CPEeJHEH BHITAXKH. o

[lo ocu opauHaT 5TOH HOMOrpaMMH OTJIOXEHBHI OTHOUIEHHS TNJO-
H{a/H TONEPEYHOro CEeYeHHS HCXOXHOIO. MeTaaaa (CAMTKA MAY 3a-
roTOBkHM) — F, & mnaomanu Benyckaemoro npodurs F, no ocu
aSCyuce OTVIOMXEHH 3HAYCHUS BEAHYHH CPeNHHX KO3(DHIUEHTOB BH-
taxeg. Jlaa umcen mnponyckoB B npexpenax 4-—15 mocTpoensl pam
npAMBEIX, MPOXONSIMIUX Yepes HAyano KOOPAHUHAT. :

Fy s '
° BesuunHa pep 110 JAHHLIM 2 ¥ OTHOWIEHHIO FL HaxoAuTCd, ecCaH
n

3 TOUKM IIEPECEUYEHHs TOPH30HTAMNLbHOH NPSAMOH, COOTBETCTBYIOULEH
BeJMYMHE OTHOIIEHUSA F"—, C Hak/JOHHOM npsmOMH, COOTBETCTBYIOLLEH
. n - ) .
JAHHOMY 72, ONYCTHTL MEPIeHAUKYAaD HA OCb abcuuce. [10N06HHM xe
_cnoco6oM 1O J@HHLIM JBYM BeJHYHHAM NP MOMOLIH 370# HOMO-
rPaMMHB ompefeasercs nw0as TPeThd BeauuuHa H3 HOpMy.bL
n F=r
Fy
Wep == Fo-
\ Fy

1 [logpo6uee O rpadyueckuX MeToAax pacqyeTa KanuGPOBOK CM. CTaThio
H. . Jlaymo u B. A. INucauxo ,I'paduyeckue wmeroiaw pacuera Kaau6poBOX®,
KypH. LCraan®“, 1936 r., Ne 7. >

183



2 (]
o p

JeNeHUs A0
(6 pasmepo
® C 9TOH HOMOTrpaMMH OTpro;: OBaJbHHIX KaauOpes. [1
, @ IO OCH O €Hbl BeJHIH B. 0 ocHu abe- 0 o
PAMHAT — Bes Hbl 60610
. YHHE MJomazell oBasia 1114 OCH OBaJa )
500 oW P ' : . Had BENHYUE ‘ , : 173 sdor
4 NS~ N S S R A2 A
a7 I 71z l, 7 e , .o F /8 20 . . J I
350 > o g 804
% Famyaeranicines: %
£0 v ; " /g ; y 7802
6! 4 9% 7 .
g 7 -f ,&' ?gg 7”” A ﬁ
780 f 2 / 5
160 1215 1 @J / 2 i 7 720¢
0 i3 : y fj"’g‘ S50l /{7’/»5 550 1 i £
2 y ah 160 44 #l v
100 ; /) v A ! 28 /
5’5 i r) LAVANYE 4D A 20 a0 {2 / 155 oo
y + / S/ 450
& oA JANuIpa axifig o L A e / VA4V /imus
44 A A [ v 80 R
1Y . ]
N 30, ‘ / / // ,/ // 71 . 70ﬁ L3z hey) 7 i 20 /l,z/.j ) hlj —_Eﬂﬂﬂ
< A g T e st 4 oz, A nm Avisyin
(g ;50 ’ 4 v, Vi /) % A ///Z :/ hill I/ y 7 b 52
§ 2 // J.§ n= 4 p: 40 . i A i // :V 71 ;4 7 {17 (i / 5400
\ ' A i 2, / d } I & .
§ 2 / / % // L/ /l 3 IR0, hj‘}// = 2 150 b] 4 77 3
0 4 AL y. LA v vy p L7274\ _ f) p
gl) A YA % )4 // h6L1 4 7 ”ﬂ/j S HE h‘ﬂ f 7
3% MM ’ 4 af Uk o i i XL 4600
S AL -1 / Y/ 1 5 » 20 7 7 | l 7 } j
J 7 vV V] )% yall} 20 37 7 7 o 5l
% / ,// / 7! ¥ v 5 4200 ZZ;’ ) 7 U5 { ~
g0 ///// / // //‘ // /)FL/)'/,/, H S
O J 17 AL L LA P4 ’q LI 57/ 1200
4 A A Ly v vyl A N
6 U1084V4 2 CATITO4p 9 3500 L X A R
/114 084D.4 .a g - i %3 / 4 -2 3
‘5 VIV % // /4/ » 7 T/ | 36003
4 190D 4 < Ed 6 ! % 530 I j - S
A }/ / / // 1 5 T h g §
7' /1 v4 > » rd . - Sag0 i ] y ; S
3 A/ // //// //Vr 4 ¢ T ) Y 17 538 .
2 715,/;/// AT 3 | N J AP
/] < i A1 ] , 2400 - /z/lrk ; /7/ ) 6
L ] .
25/ z o t7a ke 2400
. Y 7 # 3
. / 1800 ¥ vas L i 1T
‘0 // /2 N 2 //l) i 1 L > w
’ - B35 M i A AAT 1= L )
Hoeer : NG r sl A y, ;
our. 112, Hon Decpuyuenmy Bommmek pr 72 R . T I K
e OrpaMm ‘ 7 h o
a s onpeneneHuafc , 17 g ] ,/g 22 - -
. MaJao PEAHHX BHTAKEK H. THCJA . 2! LT
OCH 0BaJoB ( NponycKoB e S AT AT % 19
MNapaGoauueckne x n) mocTpoer pax H : a Ji2 %t avinm
PHBHIE, IPOXO aKJOHHHX INPAMEL 360 oy, St
paxaioT OTHOLUEHH Aaiuige yepes Hayano K X JIHHUA. 20 74 i | g0t
a OCEﬁ{OBaJ]oB (l OODJHHAT, BBI~ 128 bt = {/} 0 ]
; oL 2T
. R 47 57 Y7 = & .
— T b

184 h
$ur. 113. H
OMOrpaMMa 11si ONpeleleHus niomanei H pasmep
N 0B OBaJOB
. 185



| ] o]
41 _J_____P BN jl:h, _Lf! I
w0 Ly T B D S ua LT 2y
-i:"'T“‘ - ;L T 7 v
- i | I | : | {
A ;Ij N ] - n “.1 J | ! d -1/
1a9g N 0 S 44 e nea;
A T
L1 L] BEEE RN /
I I HERRN L &
10009 7 | 7 L ] ' 104z
nAN T i NE T A
REN T 0 5 NERENE
T 2 7] o
Joom. 1L IR - aps
P T 170 N 1 2
[ 99 y P
BEANE ] i 360
! | 1 i 8 4730 Py / »
sl : / 70, . . 1 300
6003 _ I, I A Y L 70 | J4 ; ] lm(_{ﬂ ai
1 g 1
i L AL HoAzq0 1/ /
- WL ALV AAA 0 I AP
[ S f)é/gﬂ_‘ II/I | N
7008 130 I Ll Yisg ] Y 4 Azea;
1 14 o] 20 IR p
f a0 97 i T T4
L 50 = 50 A1 (L
5! VAREENN =z ! 37 V4
| 00 mmly T T AT T U o
S 5 & ST /Ao rea & i y & A
= | | 1] < So———" 75 % ‘ ¢ /. / V1 TA
S [ = 1 - z 77 2 VAR A !
3 ' 7 71 77 !~ v
S s 'f HENERRAEES SN RN RN A T T s
o - -+ — - S H A
_L L1 Jbosnaverusn : [T V. aDANd
’ T /;./r’,au;iﬂﬁ dann kbagpame ] H_J’“LJ'_: A I [/ 7’ . a_ﬁ
-y A Kpulas ars porto ¢ gemon x £35° L ] 0 e L L & A
590 -_1"-_}.4-, y T T g I_jtl_?:::‘vz%l 14 [A // // 4 000
47087 A V= e g L LT AT | P
B A e N R N ;_["{JL_ L XA AT &
] ]V[ "~ - 100° : {F/y 2 y/ %
] 1 k24809 694 Juge *dad, 4 .
' (o IR JUR20HE Y ?ﬁﬂ/ﬂﬂ )“ ';_ = : ‘. 7 £ ; 1
3390 J0 1 P Y I ; - 5000
LT ‘ 7 ——
; | - | '[ T ——
] 4 1 |
29071 1] NRREN PO T 2
’ ; J ] Bl q '—>-—-' y kb l[ 0”0
SRl LI 14 .
m]_“t THI 7r<
Mool f 1 - Lk nag
f%”" 2222 T v
200|171 Z=2 T 0 _
200} | e L Cinapon 2 1108 QUCLIHAIE POMa B M. ||
i jftﬂj%i%ﬂliuu 7
sl iZ i I (397 20 27 7 3 30 77 a0 97 70
s . el J0 4F  on 66,70 60 99 601G 128 18 MO 58160 178 135 190 200 o0 280 290 214 2417
RO T PR RN R A . N S Ry e O T B 2
o TR N 77 M Y A 07 N T b
P I 2030 Y 7 77 57 0. 0 70 .
{ [ 20 Jo 45 30 60 I "40 94 190 ] ©a
bapowas guseanaps pamn G

186

®ar. 114. Homorpamma aas onperenenus naowaned

pombos

fizM ipasmepos kBazparos mu

. Be o
' ) h o y

' ="
0w —x : k
- 250
95— ;
pE o
" = 350
g0 %
_ E— 400
75 :;
1 »
20— 3
o ‘ ;E—jw
- 550
jj-: - 600
56— :
E - 650
45 ] ::
- ;E—/zw
" E 750
] 5
03 : 2
: ;_-'300 §
25— =S
- ga&a%
EZ{} 3 :_ 2
5 ;5'0‘0 §;
S H
5 . ;—.9.70 %
5 :
T 900
g ]

' dur 115 HomorpéMMa A OompeleneHus Yriop 3axsaTa

»

o 10-
Ha ¢ur. 114« npencrasaeHd HOMOrpaMma Afs onpefeneHHs nA0
1 : ATOB.
i B pomGoB M KBaap 2z
mazen u p?ilii e;)é)r Bl(')JBMO)KHOCTb olpexeseHHs Mo NI0IaLA lé?‘?)n?mo-
F eigg“g?gpoul; @ uad 06paTHo — M0 CTOPOHE KBAApaTa —
- o 187



Kpusaa VII— g (
4eT BO3MOXHOCTH ON (B
paT;l{ F— ero muaronaqb o mwan oﬁpzrrrxopene‘”HTb 70 Tioman wsane
H I .
bemnp yli"ﬁgmg’-ryl;l I;/é Vu VI:—HOCTpOEHbI\llJIﬂ pOMGOB ¢ pasany-
pu BepumHe (a°), HauGOJEe YACTO BCTPEHYAIOIHMUCH

B [paKTHKe.
p ke. KpuBne AT BO3MOMXKHOCTB ONpenesuTh JiloGhie fBe

BEJHYHURE U3 YeTHpex —F, a, a, §h—

s , @ a, N0 JBYM H3BECTHBIM.
p0M61;ec;p:l?ezcun;ﬂ6cgucc OT/MIOXEHE! BEJAHYHHE O6OHX AHATOHAMEH
pouta, e mxgﬁuqnn MaJOH JMaroHaNu CaAyXHUT OfHA NO-
CTODPOHEl M AUArOHAIM KBaa (caysaman rakoke u A o Do e H M
AT DA KB A POUBos. ¢ pin e 4 COMLIOI Aaro-

a e raamu.
i ﬁpiﬁn;gﬁa:eﬁzgﬁeé' pHOCTO' Hanpumep, eCﬂHyAaHmHnggﬁ;i?algnfz
T oG e rlx KyJAsdp HA OCb abCUKMCC M3 TOUKH TMepeceye-
PP M @ C ; OPHM3OHTANBHOE NPsMOH, NpOBeAeHHOH uepe
CTBEHHO HaXOJIHf\)d Be.nT’ COOTBETCTBYIOMYIO BeauuuHe F, ne o
HYUHH b ¥ aq. .  Henotper-

Homorpamma '
ISt Onpe '
qmph 15, + — PeleICRHS 'Yr/IOB 3aXBAaTA NMPEACTABJEHA HA
5TOH H ‘ -
BEHYHHE 06(;1:4:;‘5: WE HI? ﬂl;yl}\: OPIRKAMBHEIX MPAMKIX OTIOKEHH
. ‘ — = HJIJTUMETpa

B MMJI pax u nuamer

e sgy;a'rpax, a Ha HAKJOHHOM TPAMON — BeTHYUHEI prx:;: o D)
HAXORUTCS ;a, ONpeNe/seMbli N0 JARBHIM Bemqnuamy HB BZXBag'

TOUKE Nepecedenys — "
aKJOHHOH N :

HH A

ﬁep :;C:{IQI:BH b;rouxu, COOTBETCTBYIOLHE Beanqngar{OﬁHH HI})ZﬂMOﬁbcoe-
16 sTofi HOM’érp“;f&"éax- Ilpaxtuueckn ompemesenne yruos lz»,axxaaug
5TH ToukH. B Toqxe.ﬂn%%lgﬁeonmca o HANOKEHHS AuHeHKE *T’a
. : yeHus

“Tﬁemﬂ SHAUCHHE YrAa 9aXmae JUHEHRKH C HAKJAOHHON INPAMOfi

O/b30BafiMe TpHBes '
SHHHMH HOMO
IPH HEKO rpaMMaMu BecChb
P TOPOM HaBHIKE SKOHOMHT SHAYUTENBHOE Konhxldzeﬂci-c;:,o}:gg’

MeHH H oO0aeruger
acyeTr
6poBKaM. pacueTHy10 H nposepounyi paGoty mo KaJu-

N

raABA X

OLIEEHKA PABOTbI OB)KMMHle KJAETEN NMPOKATHbLIX
CTAHOB MO KO3$UUUEHTAM UCNoJib30BAHUY BPEMEHU

1. KoapuuueHTs HCHOJb30BAHUA BpeMeHH

Ouenky nponycKHo# cnoco6rocTH Kaereft mpokaTHHX CTaHOB
cnenyeT MpOU3BOJHUTH C «a4eCcTBEHHON # KOAMYECTBEHHOMH CTOPOHH.

B OCHOBY KOAHUECTBEHHOH OUEHKH 06uun0 GeperTcs HacoBasd
TeXHHYeCKH BO3MOMHAs NPOU3BOAUTEIHHOCTD KaeTei, KoTopas onpe-
AeafeTca AJS KaXIOH JaMHuM B orTnenbHoCTH (06xkHM, YEpHOBAA,
yucrtopas). JIig KPYIHOCOPTHBIX ¥ CPEXHECOPTHHX CTaHOB, [IE 00-
JKHMHHE, MOATOTOBHTEAbHHE H YMCTOBHE KIETH 3a4dCTyI0 PACHOJO-
JEeHH B ONHY JUHHIO, TEXHHIECKH BOSMOXHASI POH3BORUTENBLHOCTD
06XHMHHX KaeTe#l BHIZEASETCH OTASABHG ‘

TeXHuUeCKH BO3MOMKHAs HPOUSBOAHTEALHOCTD HAHW TPONYCKHAA
CIOCOBHOCTL CTaHa BHIUMCIACTCS IO TpadukaM HOpMaIbHOMH pa6oTH

crapa no caeaymomei Qopmyae:
A = %3600, (1)

rae A - TeXHHYECKH BO3MOXHAdA NpOU3BOJHTENbHOCTL B mluac,
P —pec CAHTKa WJIH 3aroTOBKH B fOHHAX,
T — TeMn NpOKATKH U3 Fpaduka HOPMATLHO
cexyHAax.§
CaenyeT OTMETH
H3BOJAMTENbHOCTH BXOZHT NPOH
Has HCXOAA H3 ONTHMAJBHBIX Y
BpEMEHH NpOKaTKH, KaAUGPOBKH U HCXO

eMOro MeTajaja.

Tpu moctpoennu rpaduxa mopManbHO#A paboThl CTaHa,— Mallud-
HOe BpeMs MO NPOMyCKaM DPACCUHTHBACTCH 10 HauAyuued CKOPOCTH
NPOKATKH TIPH KAHHOM npuraTeje; nayss Mexjy npomyckaMu Cae-

ZyeTr B3uTh MHHHMAJbHHE, TAK KAK nocaefdue KOJIKHH IPeRcTaB-
7%Th” logco6HOe BpeMs, He06X0UMOe TUABKO A1 nepesavd WTYKH
U3 xaauGpa B kajubp, Ges yuera 3ajEpHKeK, BAMAIONUX HA YBeJH-
yepye 5THX Nays, KOTOphIEe MPH HOpMaabHO! pafoTe CTaHa ROMKHH
oTcyTCTBOBaTh. PasMepHl npOKaTHBaeMOfi WTYKH K CHCTEMA Kanub-
POBKM JOMXHB GHITH noa06paHs OUTHMAJBHEE, ofecneunBaoILye
Hau6OJABINYI0 TPONYCKHYIO CIIOCOOHOCTh TPOKATHOTO CTaHa.
ToabKO Tpi COOJTIONEHHH YKa3aHHHIX BHIIIE ycJA0BuH NMPOHU3BO-
IMTEIBHOCTb, pACCUUTaHHAs HA OCHOBAHMHM rpadpuxa HOpMAJbHOH
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i paGoThl CTaHa B’

Th, YTO B MOHATHE TexHHYeCKH BO3MOXHOH HpO-
3BOJMTENBHOCTb KJeTel, pacCHHTaH-
caoBuil paGOTH CTaHa B OTHOWEHHU
AHHIX PasMepoOB NpoKaTuBa-
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paGoTH KJAeTell, MOXET OBbiTh K :
b Ha3B ‘
n3§%nwre.nbnocmxo. 3PaHA TEXHUUECKH BO3MOXHOH mpo-
CBOWX pacuyeTax TeXHHuUe . ’
. [ CKH BO3MOXK
_— HOM T
chgzﬁ;u::emoa HCIOJIb30BAHUA BpPEMEHH, npnsggggﬁﬁn?”wocm
3arorosox (GaKTHHECKNX MAKCHMAILHBX DashepoB xop i
Bo NpY CYIIEeCTBYIOINEA KanHGPOBKe AHTHOB Wk
THOLUIEH ' : '
Kaan6poexa) xf: 33’ KaSaHHLIX ABYX (aKTOpOB (pasmepn CAMTKOB™
IIHHCTBE 33BO BOLAX He BCe 0GCTOMT GaarononyyHo u sa 6 b
Tosron H/I%B H CTAHOB HUX ONTHMAJLHRIMH Ha3BaTh HG;I{: ore
6u H83BaTby Tgxnsaonmeawoub, BHYHCJIEHHYIO HAMH, BepHe :aé
- »TEXHUYECKH BO3MOXHAS NPOH3BOLHTELH o
i Igsymmnx yCAOBHAX “, €/JbHOCTE TpH Cy-
aK BHJHO *
Has cnocolénoc;lbs r?n%ngnH (1), Texmuueckn BO3MOXHas mpomye
TEeMNa INPOKATKH H gf NPOKATHBIX CTAHOB 3aBHCHT OT Eem)zmxl;
TOBKH. Beca NPOKATHBAEMOTO CAMTKA MJH 34ro-
Besvnuuna
. TEMIa NPOKATKH, B CB
HO#1 3aBHCH . ’ OI0 ouepenb, HAxO .
H OT Beﬂqu;f{%ﬂzlog;aggg}gﬁﬂonanna H OpranisaLH Pa50ing:aBCT§1ce
) IMX TeMI npoka
Becgé?[,;lnmmo'rca MalHEHOE H nozxcogﬂoeT:;éM};OTOPHMu’ fax us-
a) OTqI:II;-I;Ia HEWHHHOTO BPEMEHH 110 “POHYCKaN; 33BHCAT:
g JAbHOR AJHMHBI CAHTKA HMAM 3arOTOBKH: ’
8 KO3(HUHMEHTA BHTAKEK NO MPONYCKAM;
B) OT CKOPOCTH HPOKATKH. ’
a)eléngl;igl NOJCOGHOrO BPEMEHH 3aBHCHT:
6) o1 COCTS::H‘;BMH%HK&HHH O0C/Iy KHBAIOWErO NePCOHana;
NPU TpoKaTKe KaHTé{:lfl’I;I) p;) I;I;H (Yraibt 3aXBaTa, BEMMUNHN 06xKaTHR
’ KK .
xom)z NPOKATKH; » € OT pacmosoxenis KaaU6POB no
° B) OT CTENmeHH OCH j '
. ALI€HHOCTH K
B210 3 Jetel Mexa
4 I%P;M“o;:gaeﬂaqy WTYXd U3 xaaubpa B Ké.nug;SMaMH’ oscay k-
38rOTOBKH. 1 O;:::}’(’é HaYa[bHLIX DasMepax W passece CAMTKA Hin
DRI, AyUIEn g BOM RKOHEYHOM CEYEHHH NPOKATHBAEMOTO o
PHIOBATLCH e Igbmg;asg'fg;?ogm rpynmbl  kJaeTeil Gymer xapaﬁggz
mm{f TeMIOM NPOKATKY, _Bpemeﬂn Ha NMPOKATKY, T. €. MEHb-
YUTEIBAS
6oTawT Ha Ca;?)u?6cT0ﬂTeJleTBo, 4TO HalWM NPOKaTHble CTaH '
BOAHUNHA  TeNE %e:{sﬂooﬁpasnmx paaMepax u pasBecax cmg o,
pa6OTH KaeTedl ¢ Tpoq dTKH HE MOXeT .CAYKUTh xapamepncm‘:co%
KaKk nocaepusta B SHaqKH 3PEHUST HX NPONYCKHOH CNOCOGHOCTH o
HEUHBIX DasMepOB K B HTEJLHOM MEPe 3aBHCHT OT HAYANBHHX I Yo
6oabmmye pasecw seca npoxatHBaenof wryku. Iowry Kax i e,
KATKH, Ao HPOHSBOHTKOB, npu GONBMIKX BEJHYMHAX Tem?:BHﬂo,,
TEMHE TDOKATIY oh ?HTeJleOCTb 60JBIYIO, YeM mOpH MeH npo-
npH OMHaKOBOM’chgeKTePHOM AJis - MEHBLIETO pa3Beca ¢ iy
[Toxasatesn qacosoﬁnponyCKOB B UEPBOM H BTOPOM CiI qﬁTKOB’
HOCTH TaKXe MOMHOCTBIO Tneex H:? e OSMOHOR 11p OnsBZﬂ”’sé‘"b
KaTHb : apaKkTepuU3ywoT pa B TIbo-
X CTaHOB, TaK KaK TaKOBhie ge ofpax{axo'r pnaﬁl?aTn};HKbﬂeTEﬁ po-
JAbHEIX U KOHEY-~
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KaTHIBaeMbIX IDTYK, HE YUHTHIBAIOT BEJWHHH BBI-
a TakXe W CKopocTell NMPOKAaTKH,

6x0auM .TaKOH mOKasaTesb, KOTOPHH MOT Gbl
TOUKH 3pEHHs HX TponyCKHOH
xo¥l BpeMeHH, 3aTPauHBaeMOro
oguaach OB K OLEHKE TeMna

)
BaeMbie KJETH HMJH TPy kJjereil pa-

Je TPONYCKOB TDH ONHHX M TeX Xe
BAMH TOKA3aTenb

HBIX PasMepOB NpPO
TAXKEK H O6XaTuh,

OueBupgHO, HEO
xapaKTepUsoBaTh padoTy KaeTet ¢
CIIOCOGHOCTH C OXHOBPEMEHHOH OueH
Ha TpOKATKy, MPHYEM NOCAEAHAR CB
TIPOKATKH.

Ecau, Hanpumep, CpaBaH
6OTal0T Ha OJMHAKOBOM 4YHC
paaMepax NPOKATHBaEMOrO' fipoduad, TO HCKOMHIH
K moayuuM M3 OTHOIUEHHM::

T
K=”ﬁ:

rge T—TeMn npokaTku B CEKYHAAX, :

P — pec npokaThBaemoli WITyKd B TOHHAX. ~

~ IpuBepennbifl BHILIE KO3(uIHEHT XapaKTepusyer HCROJb30BAHKE
TeMma NPOKAaTKH HA OXHY TOHHY NPOKATHBAEMOTO MeTaana. ’

HezoctatkoM IaHHOTO KOS(HIKEHTA ABASETCA HEBO3MOXHOCTH

cpaBHeHHsi kiaeTefi TPOKATHEIX CTAHOB, EMEIOImHUX He OAMHAKOBOE

YHCNO TIPONYCKOB.
rToli HaM Apyro# rpynne

[Npunumas, 9TO YHCAO npdIyCcKoB 1O
eZIHECOPTHHE, KPYyNHOCOPT-

OT 06me# BHTAXKH, HaXO-

Mria TPOKaTKH HA OJHH IIpO-

(MeaKOCOPTHHIE, CP

CpaBBHBAEMBIX CTanoB
cqd B 3aBUCHMOCTH

Hue), 6yJeT HaXOXHTD
XM KOS(UIMEHT HCNOJB3OBAHHA TE
nycx‘(Kl). ok 1o

Ki=%=pn - |

rpe #—4ucJa0 TPONYCKOB.
HezocTaTkOM JA2HHOTO K

osduumenta (K;) ABASETCA HEBO3MOX-"
6OTAIOMKX C Pa3JHYHBIMH BBITSXKKAaMH,

HOCTbL CpaBHEHHS KaeTeH, pa
AXOAUTCHA B HenoCpeACTBEHHON 3aBHCH-

TaKk ¥aK YHCJO NPONYyCKOB H
MocTH OT ofme#t BHTRXKKH TOJ
emMble KJeTH paboTaloT Ha OAMHAK
pasHulla B BeJHYHHAX nocJeAHEX HE3HAUHTE

Ecau cpaBHMBaeMble KJAETH HJAA TPYNIH

pasHbLIX OOIIMX ‘BBITAKKAX,
@HT, B BHIPaXEHHE KOTODOH BXOAWJA 6m1 ¥ O61ias BHITAXKA.
Taxo#l kKO3(HUUEHT MBI TMOJYHYHM M3 C/€AYIOIEero paBeHCTBA:
T T T.
K= —F =5
0
, P =
. Fr
rfe p — cpefHHil KO3(HUHEHT BHTHKKM,
q — 00mas BBITAXKKA;
\

7 — YHCJIO DPONYCKOB; X
F, — niomaib HauaApHOTO CeYeHHs’ 3arOTOBKM HJH CAMTK3;
obnas.

pEa.

LKO B TOM CJyuae, €CaH CpaBHHBA-
OBBLIX KO3(HUMEHTaX BHITE.XKEK HK.

kaeTedl paGOTAT HA
T0 AAfl CDEBHEHHSA Hec6xonuM kK0o3aduuu- -

Pt pg’ ' 2

"Fn— naomanb CeyeHKs BHINYCKa€MOTo np
,KO3()HIHEHT HCNOJIb-

Dot kozduuuent (K;) GyAeM HasHBaTbh
‘30BaHMS TEMNa NpPOKATKL®, TaK KaK OH XapaKT|

3
N

Tepu3yeT HCMOJB30Ba~
191



HHE TEMNA NPOKATKH, OTHECEHHOTO HA OJAHY TOHHY NIPOKATHBAEMOI'O
MeTadMIa " K CIHHULEC BHTAXKKH. ’ . .
On BcecToponne oTpamaer pa6oTy kaeredi NPOKATHBIX CTaHOB.
Ilpn 3anaHHOM KOHEUHOM CedeHuw mPOKATHIBAEMOM WTYKH, BEAUIHHA
9TOr0 Ko3duuuedTa GyaeT 3aBHCETh OT CACYIOLIUX (bémopoa-
a) CKOPOCTH NMPOKATKH; o
6) HavaabHLIX DPa3MepOB NPOKATHBAEMOI IITYKY;
B) MHTEHCHBHOCTH AedOpMauuu 1o npomyckam, T. €. OT K03(hu-
UHUEHATOB BHITAXKEK; '
T) OT CTEeNeHH MEXaHU3AUMH CTAHA; - :
1) cTeneHd Kpaaudurayuu nepconasa, 06CAYXHBAOMWErO CTAH.
OnTuManbHOE COYETAHHE YKA3AHHBIX (akTopoB u xgact mauaywy-
e (HauMeHsllHe) KOSBMUHEHTH HCAOABb30BAHHS, *
/st MpOMSBOACTBA NMOAHOTO AHAAM3A BeJHIHE TEMNA INPOKATKH
BBOJMM Cjenyom4e KO3(uIUeHTH:
1. Koaunuenr ucnoabsosapus noxcoGHoro Bpemenu (Ky):
3¢, '
KH=P__q» ' (3)
TA& YHCAHTE/b PeACTaBAseT CyMMy NOXCOGHOrO BPEMEHH 110 npony-
CKaM, ONpeNe/ISIOMMM TeMI POKATKY. B STy BE/IMYHHY BXOXUT BpeMs
_Heo6xoxuMoe Ha NEPENavy WTYKM M3 KaauGpa B KaJauop u Bpema’
Nepexod 06CayKHUBAIOWErO NEPCoHaNa I/ BPOKATKH CaAeAyomei
nméxm, €C/HM TIOCAENHAN BXOJUT B TEMN NpPOKATKH,
. Kospunuenr ucnonnsosanus MAaWKUHAOTO BpeMenu (K ):

Bt

‘ K= 5y , )

TAC WHCAMTENb — CyMMa MALIMHHOrO Bpe
MEHH 10, nponyckam -
AENAIOWUM TEMN HPOKATKH. P pony » Onpe

Kospuuuentn 2, 3 4 4 6
JAEM Ha3blBaTh ,K03 .
30BAHHS BpeMeHy®. y »KO3(HUUEHTH HCTOb-

Tax kak coctTapis i
IOIIUMH TEMII IPOKATKH ABAAIOTCH TOJBK -
co0Hoe ¥ mMamwuHHOe BpeMsd, To: 1o Hox

N KT=Kn+KM. 7

pasgfﬁbggf;&m KoabunHeHTaMu u 1 MCTYNAaeM K CPABHEHHIO
¥ X KJeTedl MeJAKDCOPTHHIX, cpe HECOPTHHIX -
HOCOPTHBIX NMPOKATHHIX CTAHOR, P > PR PTHR W ipyn
HaBOCEE:HeHne H oueHKy pa6oth OOXKHMHBIX KaeTel 6yreM mnpo-

b N0 THUAM HX (cM, KJaccAPUKANNIO O6XKIMHEIX KAeTef '

?

é';c’%’imé TM?:EIPIHHOE ¥ TIOACOGHOE BpeMs, YTO OUEBHAHO 6ynmer 3a-
pucets of opocTteit NPOKATKH, HAYaNBHOR AAHHAL WwTyku, xoadmu-

OB BHITAXKEK, CTEeNeHu ¥Bamupukanun 06GCAyRHBalOUero mep-
COHa/ia u OT YHCAA NPOMYCKOB, P
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Ins Bcex mpUBeNeHHLIX HMXKE OGXKUMOB BEJHYUHE MAUIKHHOLG
BPEMEHU 1O KKAOMY MPONYCKY ONpENeMdNuCh DPACUCTHHM NyTeM
no gopmyae:

L
,tM=‘n:Dn’

60

rae L— pauna mTyKH 1O BHXOAE W3 Dyubs;
Dn .
%T—CKOPOCTB npoxatky, B #/cex, rge D —cpennnft guamerp

BAJIKOB, 7 -— YMCJIO 0OOPOTOB BAaJIKOB B MHHYTY.

[Ipu moxcuere pamHbI NpoxarHIBaEMOR mtyxu (L) moc/e Kamnoro
IPONMyCKa Mbl MCXOJAH/H M3 BeCa 3arOTOBKH H Pa3MEPOB BHIMYCKHHI X
Ce4eHHH mocJe KaXIOro IponyckKa, )

[Tocnepnue npu orpanvyeHHOM yiUMPEHHUH ONpPEAeARIHCH O wab -
N0HaM, @ NpH CBOGOXHOM YHIMPEHWUH, BCTPEYAOU[2MCH HA OO HHM-
HHX KJETAX B SMUYHGX KAAUOPAX — IIMPHHY CEUCHUS Onpegessiim,

. upunumas ymupenue =0,30 ot o6xartua (H — k).

IIpoBepka yKa3adHOro MeTOZA pacyeTa HAa OOXKHMHHX KASTHX
cranos 550, 420, 330 u 250 sasoxa umenu IlerpoBcKoro nyrem
3aMEPOB JJIMH MPOKATHBAEMEIX ITYK NOCAE KAXIAOrO NPONyCcKa He
NOK232/1a 3HAYHTENbHBIX PACXOXAEHHNH B KOIQHUMEHTAX BHITKEK,
NOJYyYeHHHX YKA3aHHHM BHIIE CIOcoGoM. .

[lopco6uoe Bpems O NPOmMyckaM 3aMepANOCh X POHOMETDOM. -
[IpaBunbHOE Onpele/neHHe €ro BeAMUHH TNpPEACTABASET 3HAYHTE/b-
Hble TPYAHOCTH Oaarogaps 6oJblIoil HEPABHOMEPHOCTH BeJHUHH
XPOHOMETPAXHOro pfina, YT0 O6bACHAETCHS MHOXKSCTBOM (axT0poOB,
BJHAIOIIMX HA 3TH BEeAUYUHB], H3 KOTOPHIX IJIABHHE:

1. Crerfens kBanudu<auuu QGCIYKHBAOWErO NePCOHAIA,

2. VlaTeHCUBHOCTD NMPOKATKH, KOTOPAs 3aBHCHT OT KBanu(UKAIMH
006Cay KUBAOILEr0 NMEepcodana, OT pabOTH HarpesaTeNbHHX mNedel,
pA6OTH M0 peske ¥ yOGOPKE W OT HHTEHCHBHOCTH PaGOTH MpEphlLy-
mux JuHBi crada (O6ymepa u 06xuMa, €CaIH, Hanpumep, XPOHOMET-
pax< NpOH3BOAMTCHA HA YHUCTOBOH JAHMH), HNPHYEM MOCJACAHHe OO6-
CTOSIT@ALCTBA HE BCErJa MOTYT GHITh 3aMeYeHHl M yureHsl.

Jo cero Bpemenu Ha 3aBOJAX, NPU YyCTAHOBJCHHM BEJHYHH NMOX-
Co6HOr0 BpeMmeHH, 006paGoTKa pPALOB XPOHOMETPAKHHIX 3aAMEPOB
NpOU3BOAUIACH METOAOM cpefHel apudMeTHYecKON uad B Jyduiem
CcAydae yaydymedHoi cpenueit apubmeruueckoi. IMocaenudit Meron
3aKAI0YaJCA B TOM, YTO M3 XDOHOMETDPAXKHOrO PSJAa BHIGPACHIBAANCH
SIBHO HEHOpMa/ibHbe, GO/bIIHE BEJUYUHLI, @ U3 OCTaBUIKXCS BRIBO-
LUAY CPEIHIO0 ADHPMETHIRCKYIO HIH KE H3 XPOHOMETPAKHOTrO psixa
BHODACHBANUCL BCE BEIHYHMHEL, HMEOUHEe OTKAOHEHHE OT CpejyHei
apumMeTnyeckoil 3TOro psAa Gosblle YeM HA 25% B 6oabumylo
CTOPOHY, 8 M3 OCTABUIMXCH BeJMYMH BLIBOAMIH CpPepdHion apupuerH-
4ecKyio. :

Ha mexoropuix 3aBomax npu 06pabGoTKe XPOHOMETDAMXKHHIX MaTe-
puajOB Crald no/ab30BAaThCA M2TOZOM ,MOIH“, T. €, M3 XPOHOMET-
PaxHoro psifa 6pasacb Hau6osee 4HacTO MOBTrOPAIOWAACT BEAMUMHA.
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[IpaBuibHOE YCTAHOBJEHHE BeJMYHH TNOACOGHOrO BpeMeHH IC
TnpoNycKaM KMeeT CYIUeCTBEHHOE 3HaYeHHE, TaK Kak Tnocaennue
NOKasbBalT HENOCREACTBEHHOE BJAMAHME HA NMOK33aTEJH TEXHUYeCKH
BO3MOXKHOH NPOU3BOAMTENBBOCTH KJeTell NMPOKATHRIX CTAHOB,
Ecau nanpumep, yAeabHuii BeC nojcOOBOTO BpeMEHH B BeJHUHHE
TeMna npoxatku GyAeT cocTaBaaTe 50Y%, TO yBequueHHe MOACOG-
HOrO BP¢MeHH OT HODMaJbHBIX BeauuuH HA 20% yxe maer menpa-
BHJABHOCTh B IOKA3aTeJAX TEXHHYECKH BO3MOXHOH NPOU3BOIUTENb-
woctH kaereit Ha 10%.
[NpuBesensbe BhIE METOAB O6PaGOTKH X POHOMETPAXKHHX PALOB
He MOFyT AaTh BeJHYHH NOACOOHOrO BPEMEHH, KOTOPHE MOXHO GBI-
Jo 6Bl B39Th B OCHOBY NpPH NOCTPOeHHH rpadukKOB HOpMaJbHOH pa-
60THl KJeT€H M ONPEAEJEHHH HX TEXHHYECKH BO3MOXKHOH NPOH3BO-
AUTEJBHOCTH, TAK Kak NPH JaHHOM crnoco6e 06pabOTKH HE MCKJI-
yaeTcsd BO3MOXHOCTB BJAHAHHS GOJIbIUKMX BEJHYHH PAna Ha CPeJHHE.
MeTtonoM, BAOWHM HAHGOABIIYIO TOYHOCTH FPH ONPEIEALHHK
BeJMYMH TOACOGHOrO- BPEMEHM . N0 NpPONyckKaM, CAERYET CYHTaTh
»MONY* OT MHMHMMAaJbHBIX BEeJHUYMH XPOHOMETPAXHOro paaa, KOTO-
puil M OBl NIPUHAT HAMH JIDH NOCTPOEHHM IPadHKOB HOPMANLHON
paboTh xJaereil.

2. O06xuMHBIE KJeTH MEJKOCOPTHBIX CTaHOB

U3 pecsaTy NpuUBeAEHHHIX OGKHMHHX KJeTell MENKOCOPTHHIX CTa-

HoB (Ta6amua 28), Bce OTHOCATCA KO BTOpOM rpymne (T. e. Bce pac-
NOJOMKEHE! - OTAEABHO OT YMCTOBHIX M NOArOTOBHTEJIbHHIX KJeTeil)
u tuny B (cm. cxemy kaaccudukauuu, dur. 1).

Tunoswift Tpagux HOpPMasbHOH paboOTH 3THX OOGXKHMOB Npen-
crassaen Ha ¢ur. 116. N

Temn npokarku (7) no stomy rpaduxky onpepenseTcs CAeAyQ~
IMMMH COCTaBJSIOIHMH:

=0t + 25 tu g,

rae m M my— npegnocaesuue nponycku (cM. dur. 116);
" ln— noacoGroe BpeMs;
{w— MallKHHOE BpEMS;
£ — nepexoj BaJblOBLIMKA H KPIOYEYHHKA A8 NPOKATKH
K cjaenymomes wryke, - \ _

Kax BuAHO M3 rpaduka, nepexoj BaAbLOBLIHKA ¥ KPIOYEUHHKA KO
BTOPOMY NpPONYCKY A8 HPOKaTKU CJACAylome# WTYKH NPOU3BO-
~JHTCA TmOcAe 33adayd npexwaymelr B nponyck my. B mepBHi npo-
“AYCK NMOCJeAylollas INTyka 3afaeTcsi BO BpeMs NPOKATKH MeMXIy
BTOPHIM ¥ m-BIM NPONYCKaMU NMepBOR IITYKHU.

KpaTkas TexHMYECKas XapakTepHCTHKA OOXHMOB H IOKA3aTenH
ux paboOTHl IPEACTaBJCHH B Tabauue 28.

Ha ¢wur. 117 npeacraenena nnarpamma KO3(HUMEHTOB HCHOJABSO-
BaHW$ BPEMEHH, NOCTPOECHHAs HA OCHOBAHMH MAHHHX Tabauus 28.

[To ocu abcuucc Ha 3TOH guarpaMMe PacNoOJOXEHE OGKHMH 1O
KOHEYHLIM CEUEHHUAM BRIy CKA€MEIX 3arOTOBOK B YOLIBAIOIUEM NOPAAKE.
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[Io ocu opauHAT — KO3QHUHEHTH HCNOJB30-
BaHUs TEMNA NPOKATKH, MAIUHHHOIO H NOJ-
co6HOr0 BpeMeHH.

Carepyer umeTh B BHLY, 4TO paGoTa Ha
nedopMHpOBaHHE METanna NPH NpOKaTke 6y-
JeT tem OoJabwme, 4eM 60Jblle HayaJbHOE
CeYeBHe NPOKATHBAEMOH WMITYKH NIpU npo-
YHX PAaBHBIX YCJIOBHAX B OTHOILIGHHH CHCTE-
M&l KaAUGPOBKH, YHCAA TIPONYCKOB, KO3(DHIU-
€HTOB BHITSXEK ¥ TEMNEPaTypHl NPOKATKH.

[TosToMy ycaoBMsL A/si NOAYYEHHS BhLICO-
KHX KO3(HIHEHTOB BBITSKEK Jyyuie NpH He-
60/bIKX - HAYAJBHBIX W KOHEYHBIX pa3Mepax
B IONIEPEYHOM CEUEHWH NPOKATHIBAEMOH wWTYy-
KM, DTHM U OOBACHACTCS TO OGCTOSATEALCTBO,

_UTO ‘O0KHMME CpPeZHECOPTHHIX CTAHOB KAaK

NpaBuao PaGOTAKT HA MEHbIIHX KOdduuueH-
Tax BHTSXEK, 4eM MeJKOCOPTHhIE,
[pu anaiuse AnarpamMMel KO3QHIHUEHTOB

HCNOJB30BAHHA BpPEMEHH, paccMaTpuBaemMyio .

rpynny o0xuMOB pa36uBaeM Ha xBe MNOA-
FPYNNE, B 3aBUCHMOCTH OT BeJMuMH ceye-
HUA BEHIYCKaeMbiX 3arOTOBOK.

B nepsyro noxrpynny BXoaaT 06:kHMHEE
KJAETH, BHINYCKAIOMME 3aroT0BKY CeUYeHHeM
ot 7070 n0 5050 ##. PacnosoxeHb OHU
HA AuarpamMMe o BeJMYHHAM KOHEUHHIX Ceye-
Huil B yOmBawoliem mnopsake.. Bo BTopyo
NOArpynny — 00XHMHBIE KJAETH C KOHeUHHM
CeYEHWEeM 3aroTOBOK CTODOHOH KBajgpaTa OT
50 no0 35 mm BraoudreabHo. IHawaabHule
CeueHMss MCXOAHOTO METAJIa NPOKATKH (CJM-
TKOB MJHM 3arOTOBOK) B CPaBHEHUM ¢ IHep-
BOH MOATpYNINO#, NOYTH KAaK NPABHJAO MEHb-
niHe. ,

* B mepByio moArpynny BXOAAT OGKUME
safonoB umenn Kupopa, umenmu Bopowwusno-
Ba, umenn JIsepxnnckoro, umenu Ppynse u
Opnxonukunzenckoro (06xkum 550 cran 360
NpH KBaLPaTHOH 3aroToBke C|3 58).

Kak BuHaHO M3 AMarpaMMmbl, HauJy4iiHe
(HaumenbiIYie) KO3PHUUEHTE HCNOJIb3OBAHHA
BPEMEHH JAHHOH NOATrPYNNH MMEIOT O6XKHM.
550 3apona umenu J3epxUACKOro, 4T0 Q6 BsIC-
HAETCS:

1. Xopomeil OCHALIEHHOCTLIO O6XKUMA Me-
XaHM3MaMH, OOCAYZKHBAIOIUMY MNepesauy M3
kanu6pa B kaau6p (c nepeaHeit CTOPOHBI —
POJNBralr ¥ KaHTOBAaJbHbLIE JOCKH, d 3a{HEH—
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Tabauya 28

TeXHHYECKH BOSMOXHBIE NPOUSBOANTENLNOCTH ¥ KOS(UUUEHTH HCNMOJAb30BAHKA BpeMeHH OGKHUMHBIX KieTed MelKoCOPTHLIX
: cranos Il rpynmsl (no KiaaccHdHKannm)
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EBa KpIOuka, paboTamluue . NapasneJpbHO Ha KDHIUEBOM MOLBLEM-
HHKE).

2. Xopoleii cKOPOCTBIO NPOKATKY 10 2,0 M[cex. .

3. 3HauuTenbHEIM BecoM MpOKaTsBaeMolt mTykH (310 k2 no Bcany).

Ha Bropom mecte no kosduuuentaM HCNOJb3OBAHMA BpPEMEHH
crout 06xkum 600 saBoza wmenn BopowuaoBa, 4TO LOCTHIHYTO GJaas
rozapsa cjepymomum daxTopam:
W )Sﬂaqn'ne.nbﬂuﬁ pasBec HpokaTmBaemo#t 3aroToBku (390 x2 no.
BCaAy). )
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®ur. 117, narpamMa K03 QHUHEHTOB HCNOJB30BAHHS BPEMENH

2. BoabuIoll HHTeHCHBHOCTEIO AedopManun. Cpexuuii KoaduuuesT
pursxky (1,298) nHanGosblunii B NaHHOH TMOArpynme.

3mecy o6pamaer Ha ce69 BHHMAHHE XYNUHWHA, B CPABHCHHH €
o6xuMaMp 3aBoaOB umenH JI3epxunckoro, umeny Kuposa u Opaxo-
HUKUZ3eHCKHI, KO9QHUUHUEHT HCNO/Ib30BaHUA NOACOOHOTO BPEMEHH,
uyT0 O6bACHASTCH: . ’

©'a) OTCYTCTBHEM KAHTOBAJBbHHX JOCOK C mepenHell cTOPOHH 06-

wUMHOH Kaetn. CKOpOCTh TMPOKATKH Masna — 1,95 x/cek, uto He naer
BO3MOXHOCTH NPHMEHUTH I/ KAHTOBKM JOCKH, TaK KaKk NPH 3TOH
CKOPOCTH LITYKA M3 BaJKOB BHIXOIWT MEIJEHHO, HE BHIGPaCHBALTCH;

6) mAOXMM 3aXBaTOM LITYKH IO HEKOTOPHIM Ipomyckam (oco-
GeHHO NOC/A€ KAHTOBKH C 3aAHel CTOPOHHI), YF0 OOBACHANOCH HE-
ZOCTATOYHO COBEPLIeHHOM kaAu6POBKOJ (60ab1 HE BePXHUE 1ABNECHHS).

Kpome TOro BO Bpems HAOAOAEHHH C 3afiHeit CTOPOHBI OOXHM-
HOH KJeTH Gl TOJBKO OJHH KPIOYOK, UTO NP 3HAYATENLHOM Bece
mrykn (390 ¥z O Bcazy) 3aTpPyAHANO paboTy Mo nepepaye WTYKM
u3 Kajaubpa B Kaau6p.

Ha Tpernem wMmecTe 1O KO3(dHUHEHTAM HCIOJb30OBaHUA TeMIa
npokaTtku ctour 0Gxum 600 cranor 330 u 280 saBoga umenn Kupopa.

OnHEM H3 OCHOBHHX ()aKTOPOB, OKa3biBAIOWIHM MOJOXHTEABHOE
BAHSHHE HA BeauyHHb KOd)HMHMEHTOB HCHOAB30BAHHA TEMIA IpPO-
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JeN

’
KaTKH Ba JanHoM OOxMMe, caexyer \c‘lﬂTaTb 60JabUION pasBec 3a-
TOTOBKH, PO~ arsiBaeMOl Ha 9TOM oGxume (490 k2 mo Bcany).
10T paseec HauGOJbWHA M3 BCeX CJAMTKOB H 3arOTOBOK, MPOKa-
THBAEMBIX HA TPHO-OGKHUMHBIX KJIETHX. ’
Ia nociepHem MmecTe N0 KO(pHMIHEHTAM HCMNOJb3OBAHAA TeMINa

, IpokaTkK ctouT 06xkuM 500 saBosa uMeHu PpyHse, 4TO 06 BACHISTCH

MaJauM (BaUMEHbWHM B J3HHOH NOArpPyNNe) pasBecOM IIPOKATHIBA-
emofi mtyku (190 x2 mo Bcamy). . .

[Ipi KOHEUYHBIX CEYEHHSAX 3arOTOBOK, BHIMYCKAeMEIX AAHHEIM OG-
wuMoM, kBaapaT 54 u kBanpar 58, pasBec cautka B 190 K2 caexyer
CYHTaTh CAHLIKOM MAaJAbLIM. . o

Bo Btopyio mOArpynny BXOZAAT OOXHMHl 3aBOAOB MMenu [leTpos:
cxoro, OpnxoHukua3eHckoro u CranuHcKoro, ’

Haunyuuine xo3duUHEHTH HCIOMB30BAHMS TEMIA NPOKATKH AAIOT
o6xumbl 550 (cranos 360 u 280) OpAKOHHKUAZEHCKOrO 3aBOXA, YTO
o0 bsicHASTCS: . /

Mo o6xumy crana 360; ‘

1. HanGosblunm B NaHHOH MOArpynne pasBecoM npoKATHBAEMOH
mryku (265 xz no Bcany).

2. Xopowe#t Mmexasusanue#t oGxkuma (C nepegHed CTOPOHH —
POJMBraHr U KaHTOBAJbHEIC JOCKH).

[To o6xumy crana 280:

1. Pa6oroit 06kuMa C HauGOAbLIEH B NAHHON MOATPYINE HHTEH-
CHBHOCTBIO medopmanuu (cpepnuii kospuuuent Buraxkku 1,413).

2. Xopowe#i mexanusamued o6xuMa (C mepenHeil CTOPOHBI POJb-
TAaHr U KAHTOBAJbHEIE HKOCKH). -

Ha BropoM MecTe no kos(pHuMeHTaM HCNOJB3OBAaHUS TeMna
nIpoxkaTku croar obxumbr 425 (cras 250) u 500 (cram 330) samopa
umenu Iletposckoro, xOoTOpele XOPOWIO MEXAHU3HPOBAHH, HO Cpex-
Hue KoaduumentH BuTaxex (1,335 w 1,381) u pass@gm npokarh-
BaeMblX WTYK (170 u 160 x2) menbumue, yeMm nHa o6xuMmax OpHKO-
HUKHI3€HCKOr0 3aBOJa.

Ha ‘mocaeanemM wmecte nmo xosduuueHTaM ' HCHNOJb30BAHUS TEMTNa
npoxartku CTOMT 06:xum 500 crana 250 saBosa umenu Cranauna, XOTd
nocaeEHui 0060pymOBaH He Xyxe O00XKHMMOB 3aBON0B umenH [lerpos-
cxoro 1 QpAXKOHHUKUI3EHCKOTO. ‘ :

Kak BUAHO M3 Tabaunm 28, paHubli 06xkuM pa6ortaeT Ha pa3ﬂmx
pasBecax NpPOKAaTHIBAEMHX INTYK H JAeT 3arOTOBKY CTOPOHOM KBa-
npara 46 3a 11 u 7 nponyckoB B 3aBHCMMOCTH OT HAYAJLHOTO Ce-
YEHHUS ITYKH. B

Ilpu pa6ote B 11  nmponyckos o6pamaer Ha ce6s BHUMAaHHE Ma-
J1ast MHTEHCUBHOCTL Aedopmanyu.

Ilpy pa6ore ma 7 nponyckoB o6pamamT Ha cebs BHHMAaHWe

CHAHUIKOM MaJble PasBech npokatwBaemux WTyK (135 u 153 k2 no
Bcany). .

Hauxynwmuit, 1. e. Han601bmu#l no Beqnuune K09PUUNEHT HCTOND-
30BaHMS NMPOKATKM MH HMEEM IpH paGoTe HAa 3arOTOBKE HAHMEHb-
wero seca (135 xz no Bcany).
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BoiBoabI Y

1. Xopowue nOkasarend M0 Ko3duuHeHTAM HUCNOJL30BAHAS TEM-
TIOB TMPOKATKH NAIOT OOKHUMBI!

a) Xopoumo OOOPYZOBAHALIE MEXAaHM3MaMH, MO Nepenade MTYKH
M3 Kanuopa B Kaau’3p .M PaGoTaoIiHe NPH XOPOUAX KOdDHUuUeHTAX
BHITSDKEK TpH YCJAOBHH, €CAW PasBecC NPOKATHBIEMOA WITYKH He Canu-
koM max. (O6xumut 500 cranos 250 u 350 OprKOHHKUA3EACKOrO
3aB0A4, .06:xaM 550 3aBoxa uMeHd J[3epKUHCKOrOo, 00 KUME 425 cra-
nos 250 u 550 craga 330 saBoxa umend Ilerposckorol;

6) paSoTaiouue- Ha GOJbUIHX Pa3Becax CAATKOB WM 3ar0TOBOK
{o6xum 600 saBona umenu Kuposa, 00mum 6)0 3aBoga umeHd Bo-
POIINAOBA). "

9. Ecau o6xum THAA B gaer HECKONbKO Ceyedui BullyCKAaGMBIX
3ArOTOBOK M HMeeT O6m(ué KaaAuOpH 32 UCKA-OYEHHEM ABYX MOCACA-
HUX, B KOTOPHIX H NMPUIAETCH HYKHOE CEUEHHE; NMPH ITHUX YCAOBUAX
TeXHAUeCKH BO3MOXHAS TPOH3BOAUTEALHOCTh O3XKUMHOU KiAeTH Oy~
AET OXUHAKOBR HE3aBHCHMO OT KOHEYHOro0 CedeHdd, TaK Kak Ino-
CAedHMe 1BA NMPONYyCKa HE BXOAAT B NpOIyCKH, KOTOPhIMH Ofpene-
ASETCA TeMI NPOKATKH. ) '

Haunyumuy o6x4MMOM MO CBOEMY 060pyn03aHH0, AAOUUM BO3-
MOxHOCTh noAy@te xopourne KOdDAUMEHTH UCNOAL3OBAHHA Bpe-
MeHd, sBageTca o6xuM 550 3aBoja umesd [{3epXHHCKOTO, o30py-
NOBaHHEII C mnepegdeil CTOPOHBI pPO/AbTAHMOM M K2HTOBAJALHHIMH
AOCKAMH, a C 3aJHed — IByms napajsiefbHo PagoTadUWAMH Kpiod-
kamu. [TocreaHHe CACAYeT pPEKOMEHNOBaTh AJAA CAMTKOB HJH 8aro-
tosok pasBecoM 300 x2 u Bhiure. I cAMTKOB UJAH 3aTOTOBOK pas-
Becom Himke 300 K2 BO3MOMHA paboTa C OXHAM KPIOYKOM (Hanpuumep,
o6xum 425 cragos 250 u 500 crana 330 3asona umeds [TeTpoBCckOro).

3. Hannydumum 06KHMOM 1O Koa(%muuemam BHITAXKEK, OKa3HIBa-
IOIUUM 3HAYUTENAbHOE BAUSAHUE Hd K03 HLHeHTH HCIIONb30BAHNA TEMA
npoxaTky, sBaseTcs 06xkum 530 crana 280 OpmxOHUKHA3ZEHCKOTO

3aBoja. .

O5KuMubIE KACTH CPEIHECOPTHBIX H KPYMHOCOPTHBIX CTaHOB

OG6xXuUMHbBIE KJAGTH CPefHECOPTHHX H KPYIHOCOPTHHIX CTaHOB
umeoT Bce Tpu ocuosEeix THna: A, B u C (cM. cxemy Kaaccudu-

kanud, dur. 1). ‘
XapakTepucTuKa THNOBHX rpaduxos HopMaibHO# paboThl

Tun B. W3 Bcex paccMaTPHBAGMBIX 06XUMOB K 3TOMY THIY OTHO-
CHTCS TOabKO omui o6xum Il rpynne 3asoma umenu [letposckoro.

Tunosuii rpaduk HOPMaJAbHOK pPaGOTH TAKOro O06GxHMa mpex-
craBaeH na ¢ur. 116. ‘

TeMmn nmpoxaTkH N0 3TOMY Ipaduky onpenessercda Temu XKe CO-
£TaBASIOUAMHY, UTO U B 06:K¥MAX MEIKOCOPTHHIX CTAHOB JaHHOrO THNA.

Tun C. K aToMy THny OTHOCHTCS TaKXKe OJUH o6:¥uM (I rpynmsr)
¢Tana 550 OpIKOHUKKMI3EHCKOro 3aBOAA.
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Tunosbi#t rpadux pa6oTsl 9T0r0 06xMMa NpeACTaBIeH Ha dur. 118.
Temn npoxaTku 1o >TOMy rpaduKy B CpaBHeHHH ¢ FPadHKOM THDA ‘

-

B 0T/HY2eTC HECKOABKO OOJEINEH PacTaBYTOCTBIO! B OTHOMICHHK

NepeKPLITHA H onpenensnercsi CACAYIOIWHMHE COCTABAMIOMMMH,

A

I=Z"tt D"+ g. | [

. Paccmarpusaemuilt HaMH 06xuM uMeeT ‘yeTHOe ‘uHCIO npomny- /
ckos—10. - :

]
Kax sunno us rpaduxa (¢ur. 118), nepexon 'saspuosmmka RS

NPOKATKH caex)jomell IMTYKH TNPOUCXOAHMT ¢ nepegHei CTOPOHL

nocse sajauyd NpeablAywe# IWTYKH B npeanocaenpuii Kaaubp m,.
ITpokaTtka caepylomed ITYKH HAYKMHAETCH C nepBOro NponycKa,

[~

(BKks0uas mOACOGHOE BPeMS NO MOZaye WITYKH K ePBOMY KaJIHGDY).

B cpaBnesun ¢ TunoM B tun C menee apdekTuBeH, Tak Kak npu /
NpOYKX DABHBIX YC/IOBMAX JAeT [OJBINYI0 BeJUYHHY TEMIa Hpo-

KaTK¥ U MEHbIUYIO NPOH3BOAUTENLHOCTD, . J

Tun A. K stomy Tumy oTnocstcs 4 06xuMa 3aBOxOB umenn [ler-

posckoro, Ilsepxuuckoro, Bopomunaosa n-Crasuna. /
TundBbii rpadux HOPMAALHON PaGOTH 5THYL

}
}

0GKUMOB NIPeACTABACH
Ha ¢ur. 119. Pex {

"06mKMOB — THI A, (pasHOBHAHOCTH Tuna A)

' SIS VU SRR

Temn npokatku (7) no sromy? rpacdux /

y omnpefesserci CiAexyw-
IMMH COCTaBJAAIOIHUMU: . .

s

) 7= 30t + St | >

7

Tlepexox nepcomara, 06cayxkuBalomero nepeaady us Katu6pa
B Kaaulp A/t NPOKATKH CJAenyiomiedl MITYKH, TPOM3BOAUTCS TONbKG T

NOCAe 3a2a4H NPeANAYIEeH B NOCACAHHE TPONYCK 7, TIPHYEM TPO- .

“06WHUMHEX Kaerefl CpeNHecOPTHHE W KPYMHOCOPTHHX cTanoB — Tin C
\\

[ ——]
T
e

KaTka caepyiomei IMTYKH MOXE€T HaYaTbCsad TOALKO NOC/je BHIX O &

NpeAbIy el U3 noCaeHEro NponycKa.
B cpaBHenun ¢ Tunamu B u C— menee addexTupen, Tax frak

~=]

IpH TPOYBX pABHHIX YyCJOBMAX xaeT GOJBIIYIO BEJHYHHY TEMMNa ' / |

NIPOKATKH H MEHBbINYIO NPOM3BOAUTENBHOCTb. O6BACHIETCA 3TO TEM, : /

b

UTO HAJHUME NONBEMHHX CTOJOB HE NO3BOJsieT PaGoOTaTh C mepe- ‘
KPBITHAMH.

~

im

!

‘HopManbHOil paboThi
™

Tun A, (paswoBuanocts tuna A). W3 paccmaTpwpaemodt rpymmes ‘ / 1.

37

OGXHMOB K 5TOMY THIy OTHOCHTCS TOJBKO OJMH OGXHM 585 3a-

BOza uMenH PpyHse, rpadux paGoTH KOTOPOrO B CHAY KOHKDETHHX

~
T=.tn+%

Pt |

=

Tstn

>

|

L J
yCJaoBu#t (HEBO3MOXHOCTL NOAAYH CAEAYIIIErO0 CAHTKA HA TENEeXKe

T

K CTaHy [0 KOHNA NPOKATKM NpegHAYINEro) OTAHYAETC] B OTHO-

T3 invs, Mln g

i
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TwnoBuiit rpadHK HOpMadbHOI} pa6oTH 2TOro OGXHMAa INpeACTaB-

Tunosuil rpadguk’

JeH Ha ¢ur. 120,

Temn npoxaTkn no sTOMy rpaduky onpefeasercs CAelylomuME

dur. 119.

COCTaBJAKIUHUMNA:
A= E?tn -+ E?tw

1 Ygo obBACHAETCA IIOXOH MeXamuaz
ITYKH U3 Kaaubpa B KaJTu6p (orc
Hult ¢ nepenauneil CTOPOHH).
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®ur. 120, Tunosuit rpadux HOPMaAbHOH PabOTH };KPyHHOCOPTHHX



Kak Bum#o u3 rpaduxa, mavano 3amawu cautka B | mpomyck .

TPOMCXONAT TOJbKO MOC/AE OKOHYAHHA MPOKATKU MPEIbAyLIeH.

JABHLIA THIT 05:KAMA NPEACTABASIET COBOH Pa3sHOBHUIAHOCTD THNA A,
KOTOpHIA MO cBOeMYy OGOPYNOBAHHIO HUYEM HE OTAMYACTCSH OT THIIA A,
HO TaK KaKk BbIfaYa IITYKH MOC/AEe OKOHYAHHI [POKATKH MPOHCXO-
IHT Ha NMepesHiord CTOPOHY, YTO HECKOJbKO 3a18PKUBACT TMOZAUYY
crenypuero cadtka K 1 xaanGpy, To rpadmk paHHOro THmA 1O
CBQe#t CTPYKTYpPE HeCKOMbKO OTAMYAeTCS OT THHa A.

Hauueit rpadug mo csoeMy Tuny ciaexyeT CH4MTATH CAMBIM He-
3P dexTUBHBIM U3 BCEX PACCMOTPSHHLIX BHIIE THIOB.

B cxemy xaaccHpUKAUMH ITOT THN He BOWe., TaK KaK He .
ABISETCH XAPAKTEPHLIM A7 OGKHMMOB CDEAHECOPTHHX H KPYIHO- -

COPTHBIX CTAHOB. .
[I> npuseneHHIMY BHWE aHATH3Y THIOBHX rpaguxkoB paSoTH
O5KHUMOB HEOGX IUMO OTHATb NpPEUMYMIRCTBO THOY B, KaKk #Hauso-
see appexTHBHOMY, IpU PABHLIX Y& T0BUIX B OTHOIIE HUM KaJH0POBKH
H pasBeca MpPOKarbiBaevkIX CAHTKOB,
Crelyer HMeTb B BHAY, YTO KOHKPSTHHE MOKA33TETH pabotu
00KUMOB (KOI)UUHEHTH HCIO/Mb30BIHMUS BDeM&HH), He BCEerjga CoB-

NMagYyT C KAHHHM BLIBOLOM: DTO O5BAHISTCH OTCYTCTBHEM MOCTO: -

AHCTBA yCNIOBHA UDH CDIABHEHHM MO YKa3aHHsIM Bulme dakTopam
(xann6posKa, passecHl CAMTKOB W T. 1.), KOTOpbIE OKAa3hIBAIOT 3HA-

YHTE/bHOE BJMA1HE HA POU3BOAHTEABHOCTD H KOIDHUHEHTH HCIOb-
30BAHHS BPEMeEHH.

3. AHann3 paGorbl OGXHMOB CpeIHEeCOPTHBIX H KpynHo-

COPTHBIX CTaHOB > ’

Kpatkan Ttexmuueckas xapakrepucrika, RAHHHE O TEXHUYECKHU
BO3MOXKHON MPOU3BONUTEABHOCTH H KO3DuuueHTaM HCMO/Ib30BAHUSA
' BPEMEHH 110 DaccuaTpuBaeMuIM OJKHMaM TPEeACTABIeHH B Ta6-
auue 29. ‘ i

HuarpaMma Ko3pHUHEHTOB HCHONL30BAHHUS BpeM2HH, IOCTPOeHHAd
H@ OCHOBAHWM HAHHBIX Tabauusl 29, npepcraBiaena ma ¢aur. 121.

Haunywwne xosbuuuents ucnomssosanms BPEMEHH NaeT 05XuUM
640 sasoma uM. [3epxunckoro tuma A. dro JOCTHrHYTO GJaaro-
naps caedywmaM dbakropau: o

1. Xopoweit pa6iro#t mogbeMHHX CTOJIOB (xopowas ckopocTs
nogbeMa H ONyCKaHud).

2. 3HauUTeJBHLIM Da3BecoM MpOKaTbIBAEMLIX 3aroToBok (310 u
280 k2 no Bcany). : N

Ha Bropom Mecte no xosdulmenrtam ucmons3oBamis BpeMeHu
CTOHT OOxum crava 420 (tun B) 3asoga uUMmedu ITeTpoBCKOro, uTo
00DbACHARTCA .

1. PaGoToit 05xuMa C HauGoxbuleli B paccmarpuBaeMoft rpynne
WHTEHCHBHOCTBIO 1ePOPMAUMH (cpeguuit KOIDULHEHT BHTAKKHU 1,23).

2. Xopouleit Mexauusaudeit ob6xuma (c nepexme#t cropoHm—
POJbraHr 4 KaHTOBANbHEIE HOCKH), ' '

drot ob6xuM no TUNY Trpaduxa (tun B) mosxeH 6w GhTh HA

v

202

f1epBOM metre cpenu pacCMarpuBaeMO# rpynns 06XUMOB pronon;
COPTHHIX M CpeAHeCcOPTHHX cTaHOB OCHOBHBIM OTpHuaTEJlebo-
$aKTOPOM, CKa3aBileMCss HA YXYAWEHUU Koa@}duuoe“HTUB ncrlx%xb:z)
BAHHS BpPeMeHH, CJAellyeT CUMTATb Mansifi pasBec C .HCT)KOB ( ,
HAMMeHbWHUE B paccmarpuBaeMoit rpymnne 006XKUMOB. h q:B:M:;::]bTIg
npu pabore AaHHOro 06xuma no rpaduky THH36 i %bxnsuaqn-'
yCca0BHAX KOI(DUUMEHT HCIO/Ab30B2HHA BpeMeHH Ol

TEJBHO XY AIUIHM.
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dur. 121, JuarpaMMa KOS(QHUHEHTOB CMOJB3OBAHUI BPEMEHH

Ha Ttperbem MecTe IO xoapuuMesTaM pzcnon;s()maﬂuﬂnsp%e:;;zg
menn Ppyuse (Tan A;), NpH
crout o6xuM 585 3aBojga H Pl S
2. 3TO [IOCTUTHYTO TOJbBKO
us cautkoB BecoM 450 kz2. e e
accMaTpHBaeMOi TpYIHl
Gonbuiomy (HauboabieMy B P ymie obxanon)
TaK KaKk MHTEHCHBHOCTb nedopmau
e Tua 1aBNG e KOdpUUHEHTH
xaTKe Ha JaHHOM o6xcume Hesbicokas, (cpean . m}(rbpe aen
peTaxex 1,114 u 1,102), a’ Tan rpaduka no cBoek C pZnoa
He6aaronpuATHLIA M3 BCeX PacCMaTPUBACMBIX qulmTee;na ;IpOKaTKH
CIIOIh30BaHH .
. Hauxypuiue KOI(DUUHEHTH H i
uMeer. O}éilxum 520 ‘CTaaMHCKOro 3aBOjA MpH MPOKATKE M3 3aroTo
assecom 185 u 221 xe. \
B0K3§)1ecb ofpamaer. Ha ce6s BHHMaHHe BHICOKHH (Haﬂ6r(1)élb(l:1(1)lfl6i§
B paccMaTpPUBAeMO# rpynne) KO3(QHUUHeHT HCNOAb30BAHHA NOA
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FJTABA XI

OLEHKA PABOTHl YEPHOBBIX H YHCTOBBLIX JMHMIL
1pPo-
KATHbIX CTAHOB 10 KO3®MUMEHTAM HCIO/Ab3OBAHMSE
»  BPEMEHM

Ouenky paGoTel 4YEPHOBHX H YHCTOBHIX KJeTel IIPOU3BOJAKM,
HCXOId M3 NPHHUMNA PACMOJC XKeHUs MX M Pofa o6opyrnopauns. das
KaXJOH NUHUH paéoTaloumxu KJETeH, BHE 3aBHCHMOCTH OT APYTHX
gﬂpo;m rpadHK HOPMaAbHOH DaGOTH, OUpeje/fseM THI 3TOro rpaz
de » TEXHHY€LKH BO3SMOXXHYIO NPOHU3BOAMTENBHOCTb KJETell H KO3«
o Nll.lHBeHOTI_::!O:}(I:HOJIBSOBaH'Hﬂ qspezgenn. Ilocnennuit nokasarenp u Ge-

< NpH ananuse paboThl YEPHOBHX U | i
COPTONPOKATHLIX CTAHOB. ' P HETORRRE A
; qB TEX CJydasx, KOrja YHCTOPHIE KJETH PAaCIOJOXKEHH BMeCTe

€PHOBLIMH, CTPOMM OOwni rpaduk paGotw sTHX Kaereit. AHaaus

paGoTHl KJeTed 3TOro THma pacio
JIOKEHHUS
C YHCTOBBIMH JIMHUAMH. . APOHIBRORM  Buecre

1. YepHoBrle nuHum (Gylwepsl) MesKOCOPTHBIX ‘npokar-
HBIX CTaHOB S

e I;IC?B aBaJu3npyemMhix AEBATHaALATH COPTONPOKATHLIX CTAHOB
P bl€ KJETH. pacHoOJOXEHHLE B OTHRC/bHWE JHHUH, HUMEIOTCH

TOALKO Ha WECTH MeAKOCOPTH
HX CTaHax, KOTO .
BAIOTCA B HACTOSNIEM pasfede. » KOTOPHIE M paccMaTpH

i,

BKnaccuunKauuﬂ YEPHOBLIX JIHHUA MENKOCOPTHBIX CTAHOB

OCHOBY I I

Sepon caeﬂ;_%,xo lgﬂgeézixigxgbgume‘ KJaccuduKauuy YepHOBHX JIHHHIL
a) poa OGOPYNOBAHHS JIHHAM MeXaHUSMAMH

Hepgaaqy IITYKH U3 Kaaubpa B Kaaubp; ’
P)ﬁé:&k;};!}l)l;ldr;aréildcb?peaeﬂeunﬂ NPDONYCKOB [0 .KJAETAM.

o MATpHE pasﬁpex HHXE YeDHOBHIE JIMHHHM WIECTH MEJKOCOPTHHIX

eer xaomo gt Tb HA Tpu THna: A, B, C, xaxabii H3 KOTOPHX
Tan A aTomym':‘z HEro THNOBBIA rpadHK HOPMaAbHOR PAGOTHL

mwe 15 ool ;y puHan/exar YepHOBble JHHUH, COCTOA-

e B manoR y xneTeu.'ﬂepenaqa IWTYKH U3 DYYbs B Py-

p TPEX MNponyckax npousBOLKHTCS BPYYHYIO NpH. O-

MOMH NOIABECHHX KDIOYKOB
nomowyu 06BoxKy, P - B nocaenyiomux — spyunyio uau npu

CxeMBl DPOKAaTKH M paccranoeka mra
A2HHOrO THNA NMPEACTABJEHB Ha ur, 122
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06 Cay XHBAIOMEMHU

Ta Hq YEPHOBHIX JUHHAX

S

Tun B. YepHOBHIE JH-
HEM, COCTOfIHE M3 JBYX
KaeTedl, UMeT TPH Mpo-
nycka. B nepsmiii 1 BTOpo#
pyubH mTyKa 3ajaercs
BPYYHYIO, H3 BTOpOro B
TPeTHH — NpH noMomu 0G-
BOJKH, CxemMa NPOKATKH H
pacCTaHOBKA MITAaTa HA Yep-
HOBHIX JIHHHAX JAaHHOTO
THNA MNpexCTaBJeHH Ha
¢bur. 123. ‘

Tun C. UepHoBHe Ju-
HUH, COCTOSLIHE M3 ABYX
kaeTed, UMEIOT TPH gpo-
NnycKka B OJHOH KJETH HIH
naTh —B JBYX; C nepex-
He#t u 3anHe#t CTOPOHEH
060Dy 1OBaHLEl aBTOMaTH4e-
CKuMH oGBOAKamH ,llen-
¢a“; mepejaya H3 KJIETH
B KJeTh 1o 06BOjJKE C 33K~
melt croponu. Cxema npo-
KaTKH Ha YEpHOBHIX JH-

© HHIX 3TOro THna Mnpen-

crapjaeHa Ha ¢ur. 124,

XapakTepuCTHKa THNOBBIX
rpaduKOBHOpManbHOM pa-
60TH 4epHOBBIX JHHMA

. Tun C. M3 Bcex o6caeno-
BaHHHIX OymepoB K 3TOMY
THOY TnpuHHagiexur Oymep
450 crama 280 saBOosa MMEHH

J3epauuckoro.

YeproBas nurua (Byep) cmarna 300 saboda
. umenu Bopounnoba:

df npu npokamie kpyenaeo v nonocoboeo menesa
| uchnrouaa moHKUE COPMA NOcnedHezo!

I
Mepednaa cmopora d ' r 101
_Jaduan cmoporg. ‘ @
 blnpu npokamke markuz copmol %’é’,%’gm
4 I
flepednas cmoposl | ®IL®
Jadnss crmopora . ——}B— L 6]

YeproBan minus Gywep) cmara 280 3aboda

umenu Kupobx 5
af npu npokamke Boex npowuned MENE3A :

Jgdumacmopora,. @y @
= e
Nepedaa emoporz @' @ =

- @ - Basyobuyuk
YeroBuvie obosnauerus; @ - Aproueuruk

¢ur, 122. Cxema npoKaTKH B PacCTaHOBKA ITa-
T4 Ha YEPHOBHIX NMHHMAX (6ymepax) THna A

lizsnabos nunua cmara 250 saboca ureny

Fompoblioz0
NN kpemei no me-
YBHIIO MEaning 7 7 i
Jadnag cmopora i fil* .
Nepeding cmoposa @l =

Tunosmii rpadux HOP-

MaJabHO#H paoTH 3TOrV GyLIe-
pa npexcTasae Ha ¢ur. 125.

Temn npokarku (7)
no stomy rpaduky of-
pexeaserTcss CJeLYyOHu-
MH COCTaB/ISIIOIMMH: ~

NN knemeli no me-
YeRLH) MEMANNa

dur. 123. CxeMa NpPOKAaTKH M~ PaccTaHOBKZ
LXTaTa Ha YEPHOBHIX JHHHMAX (6yWweEpax) THRa B

Yeproban nunug cmona 280 306000 umeny

L3epurckoeo

>

T = thn -+ thm , Tlepedran crinpona -
: T o

3adnaa emapona )"

rae % — DOXCOOHOEe
BpeMS;

fw — MaWHHHOE
Bpemsl.

I /4
4&\\,

dur. 124. Cxema mpokaTku M PacCTaHOBKA IUTATa Ha

qepHOBHIX AuHuAX (6ymepax) tTHna C
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DToT TMN Gyulepa BLITOLHO OTJMYAETCS OT ABYX MOCAEAYIOU[UX
Tanos (A u B), Tak KaKk Haiddde aBTOMATHYeCKOH 3ajauu ¢ obenx
CTOPOH AieT Haudydwuil rpapuax npoxarka. Kax Bagso u3 rpaduxa
{@ur. 125), npoxarxa 3amaHHOd WTyKH NPH HOPMAABHOH pasoTe
YEPHOBOH JIHHWM NDOU3BOAUTCA HENMpPEpHIBHO, T. €. ONHOBPEMEHHO
BO BCE€X Tpex MPOMyCKax.

Tun B. K stomy tany orHOcstca Syuwepst: 390 crana 280 Opxixo-
HHKHMA3eHCKOro 3asona u 325 crana 250 3aBoxa umenu [leTposckoro.

Tunosutit rpadux HopManbHON PaGOTH 3TUX GYIMEPOB NMpeicraB-
JAed Ha Qur. 126, |

Temn mpokatku mo stomy rpadmky B CcpaBHeHMH C rpaduxoM
tuna C OTJMYACTCA HECKOJbKO GOoJbuleil PACTAHYTOCTHIO, XOTH H
‘onpenendeTCss TEMH K€ COCTaBALOUlUMH, 4TO M Npu Tune C, T, e.

T=38t+ S3b

2 \

3 . \
P
1 [ 1

Pur. 125, Tunosslit rpadux HOPManbHOH PAaGOTH TEPHOBHIX JMHHMI
(6yuIepoB) MeNKOCOPTHHIX CTaHOB — Tunm C

. 4 B cpapuennu ¢ tunoMm C— menee spdexTaBen, TaK Kak IPH Npo-
MHX DABHBIX YCJAOBUAX AaeT GOJbIYI0 BEAHYMHY 'TEMNa IPOKATKH
¥ MEHBWIYIO NPOU3BOLHUTEALHOCTD.

Tun A. K stomy Tumy otdocarca Gymepu — 406 crama 300 sa-
Bola uMeHd Bopowuaosa, 450 crama 280 3aBoga umeHn Kuposa,
325 crana 250 Craausckoro sasoma L. . :

CoCToAT OHM H3 OXHOH MAH ABYX KJAETeH M MMEIT of TPeX IO
wecTd nponyckos. [lepenada mityku H3 pydss B pyuet NpPOHU3BO-
JUTCH BPYYHYIO.

Ipadux HOpPMambHON paBoTu YEPHOBO! JMHWM pAHHOTO THMA

npencrasied Ha dur. 127. Temn npoxarky no atoMy rpaduxy omnpe-
AeAseTcs CACAYIOUMMH COCTaBASIOMHMHA:

C I'=20F it +-g,
FAe £ —BpemMs Ha MNepexog 06
KaTKH CJAenywolle WTyKH,

Kax Bunno n3 rpaduka (dur. 127), npamenenue 06BONOK, Xapak-
Tepaoe Lia THHOB C H B, spech OTCYTCTBYeT, 32 HCKJYeHUHEM
YepHoBOH Junum craHa 280 sapoma umenn Kuposa, TAe UMeeTcs

! B nacrosumiee BpeMsa Gymep crana 250 sasoma umenu Cranuns

Z J
NpHUMeHeHueM aBTOMATHYECKOTO amnapaTa, OTHOCHTCH HO rpaduxy xui?q'nyB B(Ems" ¢
208

YHHBAOWEr0 nepconana s mpo-
H

e o

25”’[3 LH ‘I

Tz

14115

dur. 126. Tnnpsuﬁ rpagyK “HOpMaAbHOH PaGOTH YEPHOBHX' ARHHH (6ymIEPOB) MEAKOCOPTHWX CTAHOB — THN B

OGBORBHI annapar Ha ABYX MNOCASJHHX TNPO-
niyckax (ot 4 x 5). Ha rpaduke ato noxasaxo
nyakTupoM. Caexyer OTMETHTb, 4TO ¢ TOYKH
3peHHs TPONYCKHOH CHOCOGHOCTH KWieTel, CO-
raacuo rpabwuka (pur. 127), nocaegsee oberos-

TeJbCTBO NPEUMYIIEeCTB He XaeT nepex Oyme-

paMu 3TOrO XKe THINA, He HMEIOIUMH O0BOJHAIX
anmaparoB, TaK KaK MOCJAejHHE jABa Nponycka
He BXOJZAT B TEMI NPOKATKH. -

W3 Tpex nmpHBENEHHHX BHIIE THIOB YepHO-
BHIX JHHHHA, THI A HauMeHee
abdexTHBeH, TaK Kak MPH
NPOYHX PABHHX YCAOBHAR JaET
Hau6OABIIYI0 BEAHYUHHY TeM-
Ia MPOKATKM ¥ HAHMEHBIIYIO
MPOU3BOAHUTEALHOCTD.

[MpuBenennas BeILE Xa-
. PaKTEpPHCTHKA THNOBHX rpa-
¢uKkoB BOPMaJbHOH PaGOTH!
YepHOBHIX JUHHH [IOKa3LIBaeT
npeumymecteo tHna C, xak
Hau6odaee a¢dexTHBHOTO NpH
MPOYMX PABHHX yCAOBHAX (Ka-
Au6pOBKa, YHCJAO TIPOMYCKOB,
HaYaJAbHOE H KOHEYHOE ceye-
HHe NPOKATHIBAEMHIX 3aro-
TOBOK).

N =l

AHanu3 paGoThl 9YEePHOBHX
JHHHA MEJIKOCOPTHBHIX CTa-
HOB

-
L SR S

Kpartkas Texmuyeckas,Xxa-
PaKTepUCTHKA, KaHHHE O, TeX-
HHMYECKH BO3MOXHOH MPOH3-
BOJMTEJLHOCTH U KO3 HIHEH-
TaX HMCOOJAb30BAHHA BPEME-
HH ! 1o 06CAeyeMBIM YepHO-

. BHIM JIHHMSIM IOpPEACTABACHH:

-7

fi rpaduk HOpMaAbHOH PpaGOTH UEPHOBHIX AHHMH (6ymepos) —Ttun A

B tabanne 30 — A48 YEPHOBHIX
- “nunuit THna C;

{« B Tabavue 3] — IAA YEPHOBHIX
auanit THoa B;

B Tabauue 32 — A YepPHOBHX
aupnit TANa A;

Lt Sltseg 1°

1 KoaduuneHThl HCIOAb30BAHHA
BpeMeHu NOACYHTAHbI, HCXOAd HS
HOMHHaJAbLHOrO Beca SaroToBkn (0o
7 zaupbiM IV kB. 1935 r.). D10 We
e s OTHOCHTCA M K YHCTOBRIM KIAETAM.
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dur. 127. Tunosm
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InarpaMma Ko3(puUHEHTOB MCIIONB3OBAHWS BPEMEHH, IOCTPOCH-
Hasi Ha OCHOBaHMH mavHHX Ta6aun 30, 31 u '82,-npefcraB/icHa HE

Tabruya 30
HepHoBbie WACTH MENKOCOPTHBIX CTaHOB, paGoTalomue mo rpaduxan tuna C

dur. 128, , ‘ \

Haunaywuue KOSCI)HU.HEHTBI HCIOJNBL3OBAHHA TEMIIA NMPOKATKHA naeT 3asox mMenn Nsepxnncxoro
wepHoBas auHuA 450 crama 280 sasoma umeHu Jl3epKuHCKOro, 4To: T —————
OO BACHAETCS: - . H 060poTH B MEHYTAX

a) Xopowe#l MeXaHH3aUWEH YEPHOBOH JIMHUM, HMEOLIEH HAMAYY- ' N -
uuii Tun rpaduxa (Tun C). XapakTepHHM IAs STOTO THIA ABASETCH D450 e 1 oG

1 T , O
5 | }\ Bee oanoit wrykn B k2 (6es ywera oTx010B) . . 92 61,5
, < Koneunwii npoduab (B k). . . . . . . .. .| OBan 16X52 | Osan 16X52
7 / \ ‘Koanuwectso npomyckoB . . . . . . ., ... ... 3 3
S 4012 S A O6man BHTAKKA .- . + . . v o v o v . v u .., 5,08 5.08
z 1/ /I\ TN T A Cpennnit KOS@UUMENT BRITAKKH . . . . . . . 1,72 1.72
I S < VT TeMn NpOKaTKU B CEKYHAAX . . . . . e 9,56 6.65.
=9 f AN " \ l \,,[_ B Texnnuecku BOSMOXHA3 NPOM3BOAUTENLHOCT (IPH ’
5 25 / / \ A \ N :A Y :Z;xjxl(;cmylomux yca0BuAX) B 4aC m roAHOro Me- 319
T y ,l\ \,“ 7 3 e o 4 o @ 3 '8 o+ s e . . ¢« v e o o & mo’
.z 2 L 1 \ / \v\‘/ AL TNVEZN ,’ Kos¢nuuent ucnoab3oBanua TeMmma nﬁoxamu .. 20:4 21'3
8 - W~i-1 \V/ <Y NZEAN /{ : Kosduusent ucnonp3opains NoacoGHOro BpeMeHH 00 v 0.0
515 i . . 4 \ = Koapuuuent ncnoib3oBaHHs MalHHHHOIO BPEMEHM 20,4 '21:3
8 1 /TG . / ‘.,J‘, NeNe na amarpamme KO9(HUHERTOB MCNOAb30BaHUs
3 P X ; I BpeMenH (dur. 128) . . . . . ... oL L. L. 1 9
S / ~ i
3 /. |
x |
NN no mabaugan 30, V2,8 4 5 6 7 8 ¢ @ # 12 15 4 o 161 ' ‘ %Taﬂnuua/ 3
. mans: spagp, Ropx. paboms C g Y ‘lepHoBHe XAeTH MEJKOCOPTHHX CTaHOB, pafoTalomue no rpadprKaM TAna B
L ] i ] L J L JL 5
) s o g =g Oprxconnxuasenckull sasog 3aroa umenu TleTpopckoro
< Q
53 2 58 S S 3 S - -
3 aBodu ‘ §§ % § :é § § §§ :é ,Eluauerp H O0GOPOTH BaJKOB YepHOBOR JHEHR
3 S =3 3 —
= 8 .§ x §, = c% = KE\ qu""Bg‘ __"“:;’9‘6””3:3“3'2‘80 YepHoBas Auuua cTama 350
TG & - ' % p=215 oblman =325 nm, n =292 obmun

Hosguuyuenm ucnofv3obanus menna NPDKAMAY  e———ee
» . noBcobrozo Bpemeru — — =~
MAUIUHHOZ0 (DEMEH Lise— - s

Neaobrvie obonaverus

" ”

dur. {28.Eﬂuarpamma KO3(HINEHTOB HCNOAb30BaHMA BPEMEHH JJS UePHOBBIX JHHHH
' (6ywIepoB)x MEAKGCOPTHBIX CTaHOB

HENnpepuBHOCTh MPOKAaTKH NPH HOPMAJbHOH PaboTe WepHOBOM JAHHUH,
Gaarojaps Y€MY KOSGHMUHEHT HCIO/Jb30BAHHS TMOACOGHOrO BPEMEHH.
paBed HyJIO, T. €. .

¢ Kn = O
) K‘r == Km,
rie Kp— KO3(QHUHEHT HCHOMB30BaHHA NOACOGHOTO BPEMEHH;
r— » » TEMNa IPOKAaTKH;

Ku— » » MAIIHHHOTO BPEMEHH.

6) PaGoro#i uepHOBOH /uHHM ¢ HauOOJblIeH HHTEHCHBHOCTHIOY
npokaTkH (cpexnuit xoaduuuent BhiTaXKH— 1,72). '

Ha BTOpOoM ‘mMecT€ IO Ko03(duuueHTaM HCHOJbL30OBAHWUS BpPEMEHH
CTOHT YepHOBasA JUHHSA 450 crama 280 3aBonma HMeHM Kupoga, uro-

210

Bec oanoii mryku Bxz (Ge3
yaera oTX0l0B) .. . . .
Konegnoe cevenne
KoanuecTBo nponyckos
O6mas BHTAKKA
Cpepnnit KOsbuUMEHT | BHI-
THKKN

TeMn nNpoxaTKy B CeKyHpax |

Texunuecky BO3MOXHasA Npo-
H3BOIHTEABHOCTD B %ac m
FOAHOrO Meraana (npu cy-
LWIECTBYIONMHX YCJIOBHSAX) .

Kosdunuenr ucnonnsoBanus
TEMIIA MPOKATKH . . . . .

Kospuuuenrt ucnoab3oBaHns
nogcoGHOrO BpeMeHH

KostuuneHT ncnoabsoBaHus
MalIHHHOIO BPEMENHH . . .

NeNe Ha nuarpamMme xosdu-
UHEHTOB HCNOAKL30BAHUA
Bpemenn (Qur. 128) . . .

1

190
Ceu. osan 36X11,98

3
43

1,09
26,6

23,1
31,6

8 |
236

160 160 .
Pomé 321)(37 Pomé6 21,0¢<36
3
2,62 3,06
1,38 1,45
17,58 1927
29,5 26,8
42,00 39,3
9,00 8,2
33,00 31,1
4 S5
" 211



1,39
10,27
18

3
3,41

76,5
OBAJ
16,5%40,5 | 19,5546,2,
24,1
39,4
24,8 .
146 -

Tabauya 32 '

30@ nMenn Cranuna
1,55

135
oBan
3
4,52
15,96
97,4
96,2
29,70
165
17

)
KBAgpaT

30
3
2,35
1,33
11,76
2,8
51,5
27,6
239
16

341

1,39

12,16
15

UepHorag AHHHA cTada 250
3

D == 376 mx, n =225 ob{mun

[3:1: 1.4
19,5}46,7
30,6
321
16,1
16,0

110,5

0BaA
19,5%@6,7

341

1,39

10,62
29,7
16,4
14

206

67,5

Imamerp ¥ 060pOTH BAAKOB 4ePROBOR AHHAH
69,2
;u(ud
]
53
13

3a80X
rmeun Kuposa
poMb
23%¢ 23
$
12

craHa 280
D =450 mm,
7 =130 o0/mun
1,48 1,43 1,45

yBpuopas anura
13,36 110,21 9,88/ 10,21

54 | 5,7

11

5 !
7,50 1 6,90| 6,30 6,30

21,9 18,1 |21,9
91,5 (28,3 | 23,4
16,1 22,6 | 18,1

69,2 |55,4

aT | OBAA

1,8 {1542

X5
1,40
10

o6

KBan;

6
13,6
31,8
22,6
9,2

76
KBAZpAT
5%36,5 41,331(41,3 31,8
4,48
145
146"
17,1
433
28,2
15,1

s
A

86
KBaAPaT
4

5,72
1,55
14,88

18,7

7
19,3
11,0

36,

,2
31,6{- 30,30

3asox mMenn Bopommaosa
Yepuosag nuuus creHa 300

D == 406 mm, n == 110 ob/mun

118
4
4,42
18,2
1340

‘

.

,5 140X{41

ﬁ
9

6

140 | T

15,58" 116,48

2)244
3.85
24,5
343
2,
134

118
KBAJIPAT |KBAAD.

44,

YepHOBHE KIETH MENKOCOPTHBIX cTaHos, paGoraionyie no rpaduxam thna A

WCIO0AB30-
BaHusg TeMia NPOKATKH

KoapunueHT ncnoap3opa-

KOO)HIHEHT

.

.

WITYKH B K2 (6e3 yuyeTa
30BaHng BpeM. (bur.128))

OTXOIOB) .

Kouewnoe -cevenue .
KO3(UIHEHTOB HCMOJb~

[IECTBYIOWHX YCAOBHAX)

MeTraana

yac m rogHoro (npu cy-
Koadunuest

HHA NOoACO6HOrO Bpe-

MEHH
Koadpunueur ucnonbaona-

HHA MAHIIHHHCTO Bpe-

MEHH . .
Homepa Ha paumarpamme

NPOH3BOANTEALHOCTD B

BBITAXKH .
Tewmn npokaTtky B CEKYH-

nax .
TexHuyeckn BO3MOXHAA

‘Homuunaapubifi Bec onHOM
KoangectBo mponyckos .
O61ian BHITHKKA
Cpeanuii

BOCTHTHYTO 3a CYeT HH3KMX (HAMMEHBIIHX B pacCMaTPHBAEMON
rpynne) K09HIUHEHTOB HCIIOAB30BaHMA NOLCOGHOTO BpeMeHw. '

Hauxyamue xo3duuMeHTH HCMOAB30OBAHMSA TEMNa NPOKATKH AaeT
yepHOBasd JauHuA CTaHa 250 CraiuHCKOro 3aBORA [PH MAaJHX pas-
BECAX 3arOTOBOK. \

B nasnoM cayuae A HAXOXIEHHS NPHUYHH MJAOXMX NOKasareneh
10 KO3(MIHEHTAM HC0Ab30BAaHWS BPEMeHH CJeAyeT OODATHUTL BHH-
M3aHHE HA KOJHYECTBO NPONYCKOB NPHM NpokaTke mo rpaduxy mam-
HOTO THIA. .

Hcxons u3 rpadpukOB HOpMaJAbHOK PabOTH Ha YEPHOBHX JHHHAX
THNAa A, TeMI TNPOKATKH NPU YHCJIE NPONMYCKOB OT Tpex M Ooaee
onpeneaseTcs CAEAYOUUME COCTABSIOMHUMH:

T=2?tn+2¥tm +g.

fcno, uTo 1pu. pa6ote Oywepos HAaHHOMO THNA ¢ GOJALIIHM HUC-
JIOM MPONYCKOB IPOH3BOMHTEABHOCTb M ‘TEMIT IPOKATKH, HE3ABHCHMO
OT UHCAA MX (B YKA3aHHHX BHIIe Npefejax), HE' M3MEHHTCA TNpH
YCAOBMH, €CAM TepBHE TPH NPONYCKA HMMEIOT OXMHAKOBYIO KaJjH-
6pOBKY H OXMHAKOBHIE HAUYaJbHbIE PasMEPH 3arOTOBOK. \

OTcioga MOXHO CHefaTh BHIBOJ, YTO YEDHOBLHIE JHBEMH THOa A
HpH pPasHOM HHCJe TMPONYCKOB, HO NPH OMMHAKOBHIX BHITXKKAX B
nepBHX TPex NPONYCKAX M OJMHAKOBHX HAYaJbHHX pasMepax 3a-
FOTOBOK JyYIIHe KO3(DMILMEHTH HCIOJNb30BAHHA BPEMEHH NAXyT NpH
6oabiieM 4HC/Ae IPOIMYCKOB.

O6pacHseTCsT 3TO T€M, YTO O6OJAbluee YHCJAO MPONYCKOB NAaCT
6o/piuyio: BEITAXKY, KOTOpas, BXOAs B 3HaMEHare]b DaBeHC1B3,
onpeéeneadioniero Koa(guUHMEHT HCNOJAL30BAHHA TEMNa NPOKATKH, OT-
pasutca Ha KO9(pHUHEHTax MCNOJb30BAHHA BPEMEHH B CTOPOHY MX
ymeHbinenus (cM. raasy 10). ‘ .

‘

2, YHCTOBBIE JHHHH KPYIHOCOPTHHIX, CpPEXHECOPTHBIX
M MEJKOCOPTHBIX TNPOKATHBIX CTaHOB

o cero Bpemenu npu KJacCHOHKANMHM YHCTOBHX KA€Tell COPTO-
NPOKATHHIX CTaHOB Pa3JHYaJIH:, .

d) B 3aBHCHMOCTH OT KOHEUHOrO CeYeHHsl NPOKaThIBAEMOTO NpPO-
¢uaa (xpynHOCOPTHHIE, CPELHECOPTHHE H MEJKOCOPTHHIE);

6) B 3aBHCHMOCTH OT pacrnojiOXeHHs kJaerefi: 1) pacnoaoxmen-

Hble B ONHY JHMHHIO C IHOJArOTOBHTEJbLHEIMH KJAeTAMH (pacnoioXeHue,
XapakTepHOe A KPYIHOCOPTHHX M CPEIHECOPTHHX CTaHOB), 2) pac-
NOJIOXEHHHE OTHEABHO OT MNOATOTOBHTEJbHHIX KJaeTelt (pacmoJo-
XKEHHE, XapaKTepHOE A MEJKOCOPTHHX CTaHOB).
" Ilpu anasuse pabOTHI UMCTOBBHIX K/eTeH NPOKATHHX CTAHOB Mbi
waaccubunupyem HX B 3aBHCHMOCTH OT CXeMHl NPOKATKH, NPHYEM
noCAe HAS JJsi YMCTOBOMH JHHMHM MOXET H3MEHAThCA B 3@aBHCHMOCTH
OT NpOKAaTHBaeMOro mpoduas. Tun rpaduxa HOPMaaBHOA pPaGOTH
YHCTOBHIX JUHHUI npokKaTHBIX CTaBROB 6yNET 3aBUCETb OT TPeX OCEOB-
HHX (akTopoBs: n

a) OT CTeNEHH MEXaRu3auHHM YMCTOBHIX JAHHHE;

V213
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6) OT CHCTEMH DacHpefeeHHss NPOTYCKOB 1O KJETHAM;

B) OT CmoCOGa pacCTaHOBKM pabouell CHJLI ,

Cirenyer 3aMeTuTb, YTO NPH MOCTPOEHHH TpadUKOB HOPMAABHOMK
paGoThl AHAIU3HPYEMBIX HAMH YEPHOBHX M UYHCTOBHX JHHHA NO
YKA3aHHBIM BhIlIE TPEM (akTOpaM, Mul Gpand yCJAOBHSH, CYLIECTBYIO-
mue B NepHos nepBoro xsaprada 1936 r. u H03TOMy yCTaHOBAEHHYIO
"HAMH TEeXHHYECKH BO3MOXHYI® NPOHM3BOAUTEJbHOCTH IO JHHHUAM KJe-
Te#l Ha3LIBa€M ,TEXHHMECKH BO3MGXKHas [POH3BOAMTEABHOCTh MPH'
+CYIECTBYIOMHUX YCAOBHAX .

Ha uncTOBHIX KJAETAX COPTONPOKATHBLIX CTAHOB, TAe IITYKd TpPK
qIpOKaTKe NPOXOAHT A0 ceMHu kaerelt (MEJIKOCOPTHHE CTaHb), OCHOB-
‘HOe BJIHSIHHE Ha CTPYKTYpPY rpaduka HOPMaabHOH paGoTH Kaeredk
‘OKA3HIBAET CUCTEMA pacnpefe/eHus IPONYCKOB 1O KJAETAM,.

Ha MeaKoCOpTHHIX CTaHaX HaMAYYWHM BHAOM paCHpeNeNEHHA
NPONYCKOB C TOYKH 3PEHHs ,IPOH3BOAMTENbHOCTH ABJASETCA NPOKATKA
70 OAHOMY NPONYCKY B KaxAo# kJeTH. B aroM caydae remm npo-
KarkM ONpejenserTcs MNOC/ASAHHM NPOOYCKOM, YTO IIpH XOpomei
OpraHd3anuy paGoTel Ha CTaHE M XOpOIIeM 3axBaTe MeTadAa BaA-
KaMH 00eCIeYHBaeT MOYTH HENPEpHBHYIO NPOKATKY B NOCJAeKHEM
OTHAeNIOYHOM NpofnycCke. * .

Pagnonoxesue 4epHOBHIX KJeTell Ha ONHOH JMEHMH C YHCTOBHLIMH
O6GLIYHO IPHBOJHT K TOMY, UTO TEMIl IIPOKATKH ONpeNeaaeTcs KACTbIO,
HMeolmed BauGoJbIlee YHCAO NPONYCKOB, YTO NPH HOPMAJbHOH
pa6oTe kieTedl HapymaeT HENPEPHBHOCTb NOCJAEAHEr0 MPONYCKa M
CHMXXAET NPOH3BOAUTENLHOCTL JAMHHH.

Yro ke kacaeTcss KPYNHOCOPTHHX M CPEJHECOPTHHIX CTaHOB,
TAe HEPeAKO MH HMeeM TOJbKO OfHY JHHHIO U TI€ HAJAHYHE KJIeTeH
He JJO3BOJISeT HMETh 10 OXHOMY NMPOMYCKY HAa KaXKAYI0 H3 HHX,—
3eCh TEMD NPOKATKH oNpeAenseTcs KJAeThio, uMeiolell Hauboabuiee
BpPEMS IPOKATKH (MalIMHHOE B TOJCOGHOE). ITa KAeTh OGHYHO HMEET
RauboJbiiee YUCAO MPOMYCKOB. ) v

B pacuerax xaiuGpOBKH NPH .HAJMYHH ONpPeJCJEHHOr0 YHCAA
NPONYCKOB, KOTOPOE HEOGXOAMMO DPacHPemeqHTb NO KJETAM, HAH-
JYYIIMM pacnpeaeseHHeM OyAeT TaKoe, KOrjaa CyMMBl BpeMeHH (Ma-
HIHHHOTO H TIOACOGHOr0), 3aTpayUBaeMHe HA TNPOKATKY, B KakAOH
M3 kaegell OymyT paBHbl MeXAy COGOH HJAM Xe pasHHUAa B HHUX
GyJeT MUHHMaJbHAS, ' ‘

DaxTHYECKH, TPH pacnpefeNeHHH NPOIYCKOB MO KAETAM, NPH
WMEIOHIHXCA BO3MOXHOCTSX He BCErAa NPHAEPKHUBAIOTCA 3TOTO Npa-
"BHJI3, YTO TMPHBOLUT K CHMXEHHIO NPOH3BOJIHTEJNLHOCTH NPOKATHHIX

£TanoB. B aTOM MBI yGemumcs npu anaau3se paGoOTH YHCTOBHX JHHHE
NMPOKATHHX CTaHOB.

Knaccnduranms 4uCTOBBIX JHMHHA M XapaKTepuCTHKA THNOBBIX
* TpaduxkoB paboTHl YHCTOBBIX JHHHHA )

Matepuassl, MOJyuEHHbE B PE3yAbTaTe OGCAENOBAHHUSA THCTOBHIX
KneTedl COPTONDOKATHHX CTAHOB, AAalOT BO3MOXHOCTbL YCTaHOBHTH

AATe OCHOBHEIX THNOB rpaduKoB HOPMaJbHOH paGOTH YHCTOBBIX
KAeTeH, . .
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Cxemul kaaccuuxauuy rpaduxoB HOPMAJLHON PAGOTH YHCTOBEIX
JAHHUR KPYNHOCOPTHHIX, CPEAHECOPTHHX H MEJKOCOPTHHX CTAHOB
mpefcTaBJeHsl Ha ¢ur. 129 u 130,

Tuns A m A, —XapakTepHsl A/ KDYNHOCOPTHHX H BCTPeYaoTca
M3 CPefHeCOPTHHX CTaHaX NPH NMPOKATKE KPYyrAOro, NoJ0COBOr0 M
XBafipaTHOro Xemxeaa.

OCOGEHHOCTBIO HMX fIBAAETCS TO, YTO NPOKATKA NOCAE OGMKHMA

OCYIIeCTBAACTCH B 911&01& HJH JBYX KJeTdX, paGoraioumux 6es mepe-

[ Hoyocopmie 11 Goedrcoprroe |
3
' X ‘ ;
L zpynre I epyrina
Yucrnabuie knemu, Hucmabus kngmu,
Tt pacnonoseriee § odhy PACRONOHErIYE oTENsHD
S0 € GORUMOM om olkumod

TunA - Tun4y Tunf Tun
'\ flogharmive nogne Tpokamia nogne Tiporornia nocre V Hanuwe va odkei
og'm cocpEtbImNEn ag:runa CoSpEDOmavEH? og)?mg COGPEIBMOUEHT UNU HECKONOWUZ HRBIAL,
& otwoll uru oy Bodeal unu iy oBkgif hngmu pasnononerriz b
{npu Hebonowo wucne (npu HEBoAbUIGM YuChE e pasormagm ¢ AU HUCAG NPonychol
1 nponychol) knemax nyCkol) knemax - nEPERDEIMLAML () iLIE 0DHO20.
Nnemu pabamanom %paenw palommom Kar CREOUHUEs wirnitu 'emn npohamh
be3 nepekpsimud 1 Ges neperpoimuly HEUUHABMER 0D HOHLE 0npedeRsemea haemerg
flepecog Kpvoguruiteol Tepeccod hproveunural NDOKOIMHY 1PEReRYUla) unemu.(gu Gonouiyro
'Y S GREOLHLEL LImyHOd 32 CREBYIaEL! wamyiod cymmy Gpemeru (Mavuun
| npousbocumes necns npousfodumes ngene 029 v nodcobroeo)
KOHUQ DpORGMAL iaﬁaqu %a@aﬂ: aumpayubaenoes o
np%gbym ascacdul Rgonick nporamiy
‘ 4

Pur. 129. Cxema Knaccu@uxauuu YACTOBHX KiAeTeH KPYHNHOCOPTHEIX
H CPEAHECOPTHHX CTaHvB

¥PHITHH, T. €. IpPOKaTKa CAeAyloueli MTyKy He HauuHaeTca A0 KOHIA
®POKaTKH npexgnayumedt. [Ipumepurie rpaduku HopMadbHOH PaBGOTH
THnoB A u A, npexcrasiess Ha ¢ur. 131 u 132. , ‘

Ha ¢wur. 131: npeacrasaes rpadux tuna A pabotm HHCTOBOH
Jsunud crasa 550 sasona umend Ilerposckoro npu mpokaTke KBag-
pata 607X 60. 3aroroBka mocie 0f:xiMa C 3ajHed CTOPOHH MOCTY-
naet Ha Il wucroByo kaeTh, TAe 3a 4 npomycka npOKATHBAETCH
B0 Heo6xOxMMOro pasmepa.

TeMmn nmpokaTku mo. KAHHOMY rpaduKy ompegeasercs:

Ha ¢ur. 132 npexcraBiaeH rpadux tuma A, paGoTH  YHCTOBOH
JHHHH KeTH crana 400 CTa IMHCKOTO 33B0 1A pH TPOKATKe KBaxPATa CO
€TOpoHOi B 60 mu. Kax BHAHO M3 CXeMul NHPOKATKH, 3ArOTOBKH C
©06XKHMA, DACMONOKEHHOTO OTHEJIBHO OT 4YMCTOBOH JMHHH, mocTry-
FAIOT HA YeTBEPTYIO K/ACTh, A€ 34 CEMb MPONMYCKOB MPOKATHBAIOTCA
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KaruBaeMolt mrTykn. OCOGEHHOCTBIO 3TOro THNA NABIAETCS TO, UTO
TIPOKJTKA 3arOTOBKH NOCJE OGXKHMAa COCPelOTOYEeHA B OJHOH KJETH,
pa6oTaiel ¢ mepeKpHTHAMHA. ‘ :

Ipadux mammoro Tuna npexcrasaen Ha ¢ur. 133. 310 — rpadux
HOpMaJbHOR paGOTH YHCTOBOM KJeTH cTana 585 saBojga uMMeHH
&dpyHse npu nmpoxarke NOAOCOBOro xenesa 160X 20 xu.

Temn npoxaTku Mo ZaHHOMY TPadHKY ONPEALAALTCH CACKLYIOUHMH |

COCTaBJAAIOUIHMHU;

T= 2? Ly +2? Lu.

Tun C — xapakTepeH AJs CPEeIHECOPTHHX CTAHOB H BCTpeyaercs
#a MeJKOCOPTHHX CTAHAX, KOTAA YEPHOBHE KJETH NOCAERHHX pac-

1 npakarmke nosocsr 70x 12 mm
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daduss % | ord T

vl Eﬁ] CAOGHSIE DLBIHOYEHUR

Zmogera 4:'4# 2 @ - Barsyobuyuk
(GO NS Y ks
Ca @ - loday e Boursinuguia
®ur. 134. I'padux HopMaabHOR PabOTH! YMCTOBHX KieTed cTana 420

aaBona umenu ITerposcxoro — tun C, rpynna II
1. Tlepron npoxaticn B cexyxaax 51,59, 2. Temn npoxaTkk B CeRyHAax 22,08, 3. Tex-
HHEYECKH BOSMOXHAs MPOMSBOAHTENLHOCTE B 4GC M8 TORHOTO MeTaaxa 25,4. 4, Kosgu-
LHEHT ACNOAL30BaHus TeMNa npokaTka 33,8, 5. KosthunueHT HCNOALSOBAKHA NOACOG-

Horo BpeMeun 27,5. 6, KospuumeHnr MCnoabsoBaHUS MALIHHHOTO BpeMeHn 6,3.
nogOoXKeHs B OJHy auHuio. [paduxu AanHOro THNa NpeACTaBAeHb
Ha {pur. ur. 134 u 135. dur. 134 npegcrasaser rpabux HOpMaJab-
HOH paboTHl YHCTOBOH JMHWM CpefHECOPTHOro crtama 420 samoma

umeny IlerpoBckoro npr mpokarke noaock'70 X 12, Temn mpoxaTku

no aTOMY rpaduKy onpexensercs BTOPOH KJAETbio, . HMEIOWCH Hau-
6oJplI€e YHCAO POMyCKOB, T. €. /

T=2at 4+ Zitu+e.

Ha ¢ur. 135 npepcrasnem rpaduk paGoTH YHCTOBON JAHHHH
Me/axocoprHoro crasa 330 sasoma umend Kuposa npu npokatke
Kpyriaoro xeaesa ¢ 25 um.

Temn npoxaTku 1o 3TOMy rpaduxy ompeeasercs nepsoi KJEThIO,
HMEIOWEA HaHuGOJbUIeE KONHYECTBO TPONMYCKOB

4
T:22 tn‘i—z?tu""g-

Tun D — xapakTepeH 19 YHCTOBLIX JHHUA MEIKOCOPTHEX CTAHOB
NP HaJUYHH B KO0l U3 KreTedl no oxgoMy npomycky. Ha dur. 136
¥ 137 npencraBaeHn rpaQuKH HOPMAABLHOH PAGOTH YHCTOBHX KJAeTel
218 ,
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AAQHHOrO THma: (Hr. 136 npencraBaseTr rpadHx pa6oTH tmc'rl?noit_
JAHHEE craHa 250 3aBoja MMEHH [TerpoBCKOro MpH NPOKATKE KPYyT
Joro xenae3a 14 M.

- e
ur. 187—rpagux LI CTS[SERIRISIGORS g2
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KaTK¥ [0 BCeM TpeM ] 2 S
npoduasm onpene- & 2E2
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DTOoT HHTEpBaJa '?c’ 83 S FR-PE
‘rem GoJabme, HeM <A L~ 3 5 3
TPyZAHEe 3aJAYa B OT- 1 :“3, § S § : g2
aeao4nsti pyuei. [1px N 33 § g g2
npOKaTKe MEJAKOCOPT- . 4y < -
RER-Y; IS by [ =
HOTO KBajpaTHOro H _ §8 & 5 ik
MOJOCOBOrO  JkKeJesa H thiggd 2 gt
HODMaJIbHHE BEAHYH- mumy e o e e
HH p COCTAaBJASIOT gwpﬁuadu;ym

1,5—2,6”, B 3aBHCH- c
" oTHl KJaerel.
'MOCTH OT KOHKPETHHIX yCJa0BHH paé , )
Mpu npoxaTl:(e KpPYIJIOTO XeJje3a BeAHuHHa P, 6Jlalrop;apa préx“
HOCTH 3ajJayd OBaJa B KDPYT, COCTaB/AsiET 4—5 cexyHL!, HO HEpex

cayvan, xorxa mocruraer 8—10 cexyax M ‘Goree.

1 B HAWMX pacuerax 5TH BEAUYMHH TAKNKE, KaK M BEIWIHHE non:;ﬁg?go :np:-
MeRS, ONPEACIANUCH MO ,MOAE" M3 MHBMMAILHLIX BEAHIUH XPOHOMETD pasa.
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YcTpaHeHne sajepxek npu sajnade opasa B KPYT HMeeT GoJblioe
SHAYEHHE A5 NPOU3BOJHTENBHOCTH NMPOKATHHIX CTAHOB, TAK KAaK npH
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®nr.£137. Cpaduk HOPMANBHOR PaGoTH
< YdcTOBOM M
‘ 3aBOAa uMend Bopomuaosa’— tun D, !‘PJ;’H::H"cTaHa o

senﬁqu&ax MAIUMEHOrO - BPEMEeHH B nocAe¢imeM uponycke B 10—15
cexynji, 6oJbuiMe BeAHYHHN p HAPYUIAIOT HENPEPEIBHOCTL NPOKATKH
B TOCJAENHEM NPONYCKe H CHHXAIOT NPOH3BOLHTENbHOCTE YHCTOBOM
JIHHHH. -

O UM U3 MEPONPASTHHA, 3HaTHTENLHO YMeHbIAIOWHX BEJIUYHKHY P,
CAGKYeT CUHTaTh MPHMEHEHHE KOHCTPYKUUH KOpPOOGKY C pasjaBHraw0-

mUMHCS TpH 3aXaue MPOMycKamu, KOTopas npuBepena B riaase VIII

,Kaau6poBka Kpyraoro H KBaXpaTHOrO xenesa‘.
Has auctoBolt AHHHM MEAKOCOPTHHX CTaHOB, paboTaloutux mo
xpapuxy Tuna D, OCHOBHHM MEPONDHATHEM LI YBeAHUCHHS NPo-

{IyCKHOR CTMOCOGHOCTH KJeTedt caepyer CYyHTATh NPOKATKY B ABE
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Coema rpokamky u pacomanobia wmama

Mimemei _ . T I @ I zv%qg____l_\\‘r

fepeBings cmgpord ety
%Mcmwl__]i ) 1 J1 ] J v o 4
Senobuie DMHUUEHUH.‘(DﬁHﬂ%DﬁUUA’ ]

&

®ur. 133. MNpumepnnht rpaduk HopMatbHo#t paGors! UHCTOBOH
AWHHHM NIPH NIPOKATKE B ABE HHTKH B OTACJOYHOR KIETH

@HTKH B OTEeNOUHOH xaeru. [Ipumepnuiit rpagux HOpMaabHOR pa-
GOTH AMHMM NMPH AAHHOM MEPONPHATHH TPEJACTaBAeH Ha ur. - 138.
Mpeumymecrsa sroto rpaduxa nepel Tpaduxamu THUA D (¢nr.
¢ur, 136 n-137) BugHH 6e3 moOACHEHH, -

BriBObI

1. U3 paccMOTDEHHHX BHUle NATH TPAQHKOB, HauAydIHMH IO
cBoeH CTPYKTYype CIeAyer cuutath rpaduxH THNA D, npu-KoTOpHX
TeMii’ IPOKATKH ONpENeNAeTCs MOCACKHHM MpOMyCKOM. [Hocaennee
O6CTOATEAbCTBO ABAAETCA OCHOBHHIM NPH3HAKOM NAHHOTO THNa.

O6man dopMyaa KA ofpejecHHd TeMmla NPOKATKM AJd rpa-

Puxos THOA L
T=Z”:tﬂ+ps . .

rne n— nocAesHal NPONYCK.
9. Tun C MeHee spdexrusen B cpasHenun ¢ THnoM D, TaK Kak

IpH NMPOUYHX DPABHHX YCAOBHAX HAeT OoabuIyio BeJAHUMHY TEMNA

NPOKATKH M MEeHbIIyi0 NMPOH3BOAUTENBHOCTS.
OcHoBugiMy Tpu3HaKaMi Tuna C ABIAIOTCA — HaauuHe HA OxHOH

WIK HECKOMBKHX KJETHX UMCTOBOH JHHHM KOJHYECTBa IPONYCKOB
' . 224
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a) HepaBHOMepHHM pacfpefe/nenneM nponyckos no kaeraM. (Ilep-
Bas KJeTb HMeeT UIeCTh NPONYCKOB, a OCTaJbHHE JABe TOJbKO [0
OXHOMY); )

6) MaJ0H HHTEHCHBHOCTHIO AedHopMaludH NPH NPOKATKE KPYraoro
xexesza 5 45 sx (cpenuuit kosadpuuuent BuTsKKH 1,15);

B} Mazofi cxopocThio mpoxatku (2,90 m/cex).

Mo cramy 500 3aBoxa wumenn BopowmuioBa caepyer OTMETHTD,
MaJOMOIIHOCTb NPHBOJHOTO ABHraTeas (NAPOBAL MAMHHA HOMHHAb-
HOl Momuoctu 650 JIC), 6aarogaps ueMy pa6ora c 60abmHUMH Tiepe-
KPHTHAMH HA JaHHOM CTaHe OrpaHHYHBAETCA.

Hanxynwu® noxkasateAn no xod(UUHEHTAM HCIOJAb30BAHHA Bpe-
MEeHK MAI0T UHCTOBHE KJeTH ¢raua 550 OpaKoHHKHI3EHCKOrO 3aBOJAA
JIPH TIPOKATKe KPYraoro xenesa & 60 m 70 mxm, uro o6BACHAETCH:

a) NAOXMM THNOM rpaduka paGoTh fmereﬁ (tun A);

6) manoi ckopoctbio npoxatku (2,7 sMlcex);
 B) MaAO#l HHTEHCHBHOCTBHIO pgedopmauuu (Cpesuuid - KOaguuuenr
BHITSXKKH NPH NIPOKATKE Kpyraorp xenesa (J 70 s cocrasaser 1,13).

Ksaapar 60 sx-—umeem Ha AByx crasax: Ha crade 400 Craxuu-
-CKOro 3aBoja (YHCTOBHE KJAETH DACHOJIOXEHH OTAEJBHO OT 00XHM-
no#), Ha crane 550 3aBoxa umenu [leTpoBCcKOro (YHCTOBHIE KJAETH
Ha ONHOH JMHHMM C OOXHMHOM).

Ha oGoux CraHax nmpokaTKa HA YHCTOBHIX JHHHAX COCPEAOTOYCHA

B OfHO# KJeTH M npousmojgutca Ge3 nepekpuituit. 'paduku mOp- -

ManAbHOH pabGoTH 3THX Kaerell: Tuna A, (Craamackuii 3aBon), Tuna A
(saBox umenu [leTpoBckoro). ‘ -

KosdpuunesTn HCNONb3OBAHHA TeMNd MNPOKATKM HA YHCTOBBIX
kAeTax O6OMX CTAHOB NJOXHE, YTO OODbACHAETCS:

a) muakumu xospuumentamu BeTsxkex (1,12 u 1,15);

6) NJAOXHMH THHAMH rpaduxoB PaGOTH STHX KJAeTed. !

Kak Buauo us puarpammul (dur. 139) xospuunesr ucnonp30Ba-
HUS TeMna npoxarkd Ha CTaJHHCKOM 3aBOJe JWdule, YeM HA 3aBOAe
#Menu IletpoBckoro. .

10 06DbACHSIETCH CASAYIOIUMH OGCTOATENBCTBAME: :

a) unctoBas auaus craHa 400 CraiMHCKOro 3aBOAa HMEET CKO-
pocts npoxaTki (4,40 s/cex) — 6oabuiyio, YeM YHUCTOBAA JHHUA CTAHA
550 saBoxa umenn Ilerposckoro (2,50 s/cex);

6) cram 400 Craimuckoro 3aBoxa umeer Tun rpaduxa (Tun A;)
HECKOJbKO aydlin#i B cpaBHennu ¢ rpaduxom Tuna A 3aBoAa HMeHH
Ierposckoro. :

Monocosoe xeaezo wmmpuuoit or 70 no 100 asx, Hauayuninmit
NOKa3aresb N0 KOdPHUMEHTY MCNOJbL30BAHHUA TeMmia NPOKATKH Haer
crai 400 Craameckoro aasoia npu npokartke mosocw 100X7. .

dT10 06bacHAETCH CleayomuMK (aKTOpaMH: ' '

a) paBHOMepHEIM pacrpese/ieHHeM NPONYCKOB MO KACTAM;

6) wopomeii cKOPOCTBIO NpokaTku (4,4 Mfcex). o x

Hauxynumuit xo3$pHUHEHT HCNOAB30BAHAA TEMIA NPOKATKH HKMEIOT
yucroBue KiAetH crada 500 sasoxa umenH Bopomudaosa npu mnpo-
xarke mnoaoce 70)20, uto oObscHAeTCA: |

a) HepaBAOMEpHHM pacnpexeseHneM MPONYCKOB 10 KJAESTAM:
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D N . Tabauga 33
Kpynuocoprheie u €pepnecopranie CTaHH
, T'Padukm tuna Au A,
3asox myenn [Mevpos- | Opmsconnxmasenckud sa.|  CTarunckuk
¢xoro, rpaduk THna A | eoa, rpapmk THma A | 23BOX, rpadmk
THNA 4,
_ namerp n o6opoTH BaiKoB s
Ynctoran auung Yncrorag suuns ! Yncrosand aumms
cTaHa 550 Crana 550 craua 400
, S D =550 mx, D =550 mm, D =400 aa,
n == 90 ob}mun n =95 06|muu n =210 o6\ max
Houm-l,?gbnuﬁ BeC oxuoft mrykn B ] ’
x2 (63 yyera oTXof0B) . . . . 280 280 260 230 2
Koweyunt npodwab. . . . . ... =|2202 X 18] [m60 @70 & 60 :}:12(1io
‘Koauuecrro riponyckos . o . . . . 5 4 ' 5 5 7
Qﬁman BHITHKA . + o o 2 4 o o . & 4,03 1,78 v1,92 2,34 2,27
Cpeaunft kKospBIHEHT BLITAKKA . 1,32 1,15 1,13 1,18 112
Temn npokaTk# B Cexynaax . . . . 36,3 35,27 39,38 37,51 '65
TeXunyecku Bo3MONKHAR NpPOMSED- f *
‘' RATEALHOCTb B %QC M TOAHOTO
Meraaaa (npH CYHeCTBYOWUX oo
JOIOBRAX) ¢ ¢ v v v v 0 o o o W 2,0 25,9 21,49 19,86 21,2
KosdunyerT, Hcnoab30Banus TeMna
TMPOKATKH o « « + v 4 o 4 o o 31,2 70,8 78,8 69,7 67,0
Kosdunuent mcnoabsopanug nop- *
COGHOTO BPEMEHH . . . . . , . 12,6 46,3 474 446 454
Kosdnanuest wcnoansoBanns ma- 8 N
INAHHOTO BPEMEHH « . « « . , o © 18,7 24,5 314
NN Ha fuarpamme ko3bumHeHTOR =l 28
MCIOAb3OBAHAA BpeMeHH . , . 21 7 6 5 8
\
. ) o ) Tabauya 34
; KpynaocopTasig M cpeasiecopTunie craun

F'padbuku Tuna B

~

e

4

Homananbuufi Bec oaHoA MTYKR B X2
(623 yueta OTX0AOB)
Koweunnt mpodpmab. . . . . . . R
Koaunuecrso {

.......

Koauu, nponycxos .
Bcero kaetelr wa
pacnpenenesue AUHUH (He CunTag
HX N0 KJAeTAM obxumuolt) . , .

Yem onpegensercs: TeMR NpokaTKy . .

OO6IIAT BUTHIKKA + + + o + o o o o 4
Cpeanuft kosdpumuent BLITIKKHL . . . ,
TeMir npoKaTKy & CEKYHAAX . . . . . .
TexXHUYECKH BO3MOKHAS NPOUIBOIUTEND-
HOCTB B 4ac m CORHOTO MeTanna
(NpH CYWECTRYOMMX YCAOBUAX) . .
KoagwvmienT wucnoansosaHfia  Temma
NPOKATKH « . « o o . v v o o o v s
KosdunueHT HCNOAL30BaHUA TIOACOGHO-
TOBPEMEHH . . . , ., , . ..., .
Koadunvenr ucnoab3oBanus MamuHuHO-
TOBPEMEHH « « v . . o . 4 v . v
MM Ha gHarpaMMe KO3DHUTHEHTOB HC-

nponyckoB B

3asox umenn Ppynse

linamerp u 06opoth BagkoB

Uncropaa avHua crana 585, 71 == 68 of\uun.

450
.:l:lso7x20

28,97

18,5
13,5

NOAb30BAHRA BPEMEHH

161415

n

19

450 330
+ 18(;)(10:]: 100 14

2
6
+ 0t
5,59
1,28
62,45
17.10
33,7
17,5
16,2
14

2

x+&

6,15
1,31
60,23
17,70
29,7
14,9
(14,8
16

Y
330

33
:|=129,g<l4 =i=l49,)<10

2

v

6,9
57,49
18,61
28,0
146
13,4
17
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K‘pynnocopm'ue H CpPEJHeCOPTHHIE CTaBu,

palGotajomue no rpapukam tana C

Tab.auya 35

3anox nmenn MeTposckoro

Craxuncknii 3asox ‘ ] Basox mMenn Haepxnucxdro

. - AnameTprt ¥ 060pPOTH BaAKOB

] ' Jasox mmenn Bopommnona
llmameTp u 06opoTH BaKOB b
Cran 420 ~ Cran 500
D = 420 mx; n =215 o00'Mun D =460 mx; n=120 odlmun
. ~ . L
Komeunwlk npodmas . . . . . . =70 3¢ 12 45 @45 1790 % 107 808|770 ¢ %
Homunaapuuft get WTYKH B X2 N
(6e3 yvera oTXOROB) . . . . 175 175 235 . 235 235 235
KoandecTso nponyckoy B pac-
npexesenne ux no KMETIM:
KoauuectBo nponyckos . . . A/ 5 8 8 8 8
Beero waereli Ha AMHEM . . . 4 4 3. 3 3 3
npo- . apo- npo- " npos
KACTH nyglm RAETH nyglm KACTH  \oekm. Kdetn nycxa
PacnpenesenHue RPonyckos no fl 4 : 1 3 .6 1 3
KACTHM « o o o o v o s = o ] 2 1] 1 11 1 R ! 4
v 1 m 1 m 1 1 1
. e onpemeageTcs TEMNn npo- 3 2 9 7
P 1iat 20 4te 4,2:, .+ 2:32 t+e E§ it Qitute 4t Eﬁ tte
O6man BHTAKKE - . - . . . . 3,75 1,97 e 3,00 6,75 798 5,58
Cpegunfi KOSQUIHEHT BMTHKEK l,gb o 1,14 1,15 1,27 1,23 1,14
TeMn MPOKATKH & . . . . . - . 22, . 18,06 A4 45,46 26,9 ,59
TexHnueCKn BOSMOXHaf DPOHS: :
BORUTEALHOCTH B %ac m rok- |’
Horo Meraana (mpu Cymecr- .
BYIOWAX yCaOBAAX) . . . . . 254 31,08 16,03 16,38 15,87 15,29
KosdunmeHT  MCHOAb3OBAHUS
TeMna NpOKATKH . . . . . . 33,8 52,5 65,8 28,6 28,7 37,00
KospunmeHT  HCNOAL3OBAHHMA -
no ACO6HOTO BpeMeHM . . . . 21,5 20,1 30,6 17,00 4,7 19,8
KosgpruwenT  HCNOAbSOBAHHA,
MAIDRHHOTO BPeMeRH . . . . 6,3 22,4 35,2 11,6 1 17,2
&M Ha AndrpaMme Kosdunmen- ,
TOB HCNOALIOBAHNA BpEMEHH b p) 3 12 1 10

neppas (IO XOAY NPOKATKH) KJETh MMEET YHCJIO NPONYCKOB MEHb-

wee (3 nponycka), uem Bropas (4 mpomycka;)
6) Mano#i ckopoctbio npokaTkH (2,90 xjcek);
B) CAMIIKOM MAaJ0H HHTEHCHBHOCTBIO nedopManmny (cpeamuit xos-

¢uuuéHT BeITIXKKH 1,14).
HoJoCoBOE HKENe30 LINPRHO

fi 120—200 s Hauny/qmnﬁ xoadu-

OMEeHT MCnOoJbL30BaHMA Temna NPOKATKH HMEET YHCTOBas KJ/eTh CTAHA

(450 xz no Bcamy);

6) xopouej MHTEHCHBHOCTBIO AedOpmaunH,

585 aasoa;a* umenn <Ppynse npu INPOKATKE I[OJOCOBOTO KeJae3a
180°<12; saTo 06prACHsETCH:, .
a) HAaHOONBIIHM B PaCCMATPHBaeMOHTPYNnNe pasBecoOM 3aroTOBKH

: 0
Cpenunli kodduumenT

BT KKH—1,33, HanGoabuini B paccMarpEBaeMo#f rpynmne.
Caenyer otMeTHTh, uto THMN Tpaduka, pabOTH YUCTOBOH KJETH

crana 585 (tuni B), umelomufi cemb npormyckos, He Oaarompusten
C TOYKH 3peHHsi INPOU3BOAHTENbHOCTH, TAK KaK NEePEKDHTHS TIPH
pa6ote - 5Toif KJAeTH HesHaunreabHn (dmr. 133). O6pawaer ua
ce6st bHHMamne TO OOCTOsTEABCTBO, 4TO NPH HAMHYMM HA . CTaHe
585 nByx KJeTeli (OATOTOBHTEJBHOR ¥ YHCTOBOM), MPOKATKA MOC/E
.06xHMa NPOMSBOIHTCA HAa OJHOM uHMCTOBOH, a NOArOTOBUTEALHAS
KJeTh Hé HCIOJAL3YeTCH.
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1

s paBHOMepHOro pacnpejenesus TPONYCKOB 1O KJAETAM Che-
XOBaJO 6Bl PEKOMeHAOBaTh 44CTH MPONYCKOB C OCXKUMHOH H MHCTO-
BOfi KJeTell NMepeHeCTH HA MOATOTOBHTEAbRYIO KJAeThb, ¥TO, pPastpy-
3WB OGXHMHYIO M YHCTOBYIO KJETH, YBENHYHT NMPONYCKRYIO CIOCOG-
HOCTb TIOCJAe[HHX. . - ST

Hauxyngmue \noxasaresn no’'kospuuuentam ucnonn3osamns Bpe-
MEeHR Jis paccMaTpuBaemoil rpynmu npoduieit, umeror: 1) uncro-
Bas kJetb cra#a 550 saBoja uMenu [1eTPOBCKOro npe mpokaTke
noJocw 202318, 2) uucrosasa kaets crana 5853aBoxa umenn dpynze
npu npokatxe noaocs 160 20.

910 o6DbAcHIETCH: )

ag no crany 550 saBoma uMenu IleTpoBckoro:

( CammkoM ManbiMu k0sUIHEHTaMu BrTKeK, Cpexuull ko9 uLm-
eHT Buitaxky 1,12, Ranmenbni B paccMarpuBaemolt rpynne npdHaei.
. 2% Mnoxum rpaduxom HOpManbHORK paboter kaery (rum A).
. 3) Mano#t cxopocrsio MpoKaTku (2,50 m/cex).
,uetpso)pi}: crany 585 saBoja HMeHH ld;gyuse — MaJoii HHTEHCHBHOCTDIO
LHH, CPEAHAS BHTAKKA
q'(:180><10.’ pex 12, Bumecto 1,33 npn npokarke

Mo crany 550 saBoma umern [lerposckoro o6pamaicr B2 ce6s

BHMMAHHE CJeayiolHe O6CTOATEABLCTBA:

‘ . 27

Cran 400 C
Tah 500
D =400 mm, ns 210 oblsun D =500 58, n==140 oGjmaxn
S wox7 = 12010 Fuoxs @52 @ ,
234 221 185 310, 310
C 13 7 9 :
., 4 4 4 g 1:15
npo- npo-
Kaem ny?n- waem oo KaeTH n';,%g; xne n';'?:ﬁ;x Knemn "‘;’gﬁ;
1 ¢ I 5 i 7 1 4 6
. Il 3 . 1
m 2 1] 2 HI 2 oo 2 m g
13 2, 7 6, 9
29 'n'"l“Eé’ hite Zﬁ o +24 fute 27 tn+2% tyte 23 f,,-l-g-f,;l—g ;} fm+211tl> fwte
11,77 470 9,40 423 ! ,
1,20 1.5 ° 1,29 : 1,17 e
48,74 29,53 35,22 15,2 2390
. ‘ )
15,74 25,64 17,00 66,7 484
R 278 2,3 f 11,5 13,3
6 . _ 27 7,00 3,6 28
1,7 15,1 13,3 79 ' 10,5
B 15 18 4 : 1
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’ -
u 226 Kz (HawGoOJBIIMMH B PACCMAaTPHBAEMOH rpymmne). + {\ T w I KR
Hauxynumue .k03QUIHEHTH ncnonbe,osaﬂulg[ TeMna gpgx?lf)lpflﬂ ﬁ;%l‘ : : ~i s g & oaymmabey
BCKOT" . . ‘
as aunua ctana 330 s3asoma uMeHH l1€TPOBC ‘ ~ &P poymgenyoy
ameros raoro kenesa & 30 ma, uto 06DBACHAETCA: 1) MIOXuUM (pJs BYIXRBIBLIRIBIZI Koo« N oo L goness.
xarke Kpyraor ’ _ C: < THOWGE) SIABJOETOUINT 1GLHITICEE Gy B
g -- tunoM rpaduxa — tun C; Y
YHETOBHIX KJAETell MEeJKOCOPTHBIX CTdHOB) s § 8§
9) Man0li UHTEHCHBHOCTBIO NehopmMauun — CPEHHA KOIDHUHEHT Bh- E L
roxxu 1,16, HauMeHbHA B paccMaTPHBAEMOH rpyrine 1(.r1e're1»1.yI o & §§g§ 2
' aF
Kpyraoe xeneso (J 25-—-22 um. Hawaydmiue mokasaredn o §§ IS

K03(QHUMEHTAM HCIO/b3OBAHUS TeMmna MNPOKATKH WMEeT CTaH 330
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OPTHHX CTAaHOB IpH NpoOKaTke

KDYFAOro, KB3APITHONO H NOAOCOBOrO Memesd

$ur. 140, lnarpamma xO8puIBEHTOB HCTIONBLIOBAKHHS BpeMEHH HZ YHCTOBRIX JHHHAX MeJaKOC



' YycroBbie AHHHH MEAKOCOPTHMX CTAHOB,

pa6ortalomue no rpaduxam THna C

Tabruya 36

3ason HMeHR IleTpoBCKOTO 3asox uMenn PpyHse
- NmameTrpn R 060
\ .
: Cran 330 ) Cran 805
. D==330 mm, n=285 of|mun D=305 .4, n=260 oblunn
Bouuﬂagbnuﬁ Bec® mTym;I 170 %
B %2 (603 yJeTa 0TX0A0B) '
Konenm(uﬁ nﬁ)qmnb’ e @ 22 25 2 30 % & 30 & 82
Koamvectso mponyckoB Y
| pacnpeaeneHne HX o ¢
| BTETHM: 7 . . 5 5 7 7 7
gommecrao nponyckos . 5 5 5 5 5 5
cero KAeTel Ha JIHHUEK . R npo-
- Kanern npo-
KJAeTH n’;rg?cu KAeTH “’;,%z‘n . nyclxn xlnem nycn
Pacnpenenenne mpory- || 1 3 I 1 g .
u«')JBnno KACTAM .p. r(y M-1v, vu |l u M no v 4 1v no 1\;, ‘(I;Lo“;:o:
\ \{l [0 OZHOMY|  OEHOMY onHoMy no ORHOMY
y ‘ - : 3
YeMm onpejeasercs TeMn 3 3 4 4’t -+ t g
NPOXaTKE . . + . « . . . Z‘Ztn+22tm+g 2‘2 n 17
Qb6uwad BHTAXKXA . . . . . 3,675 2,86 2,036 4,970 4,822 4,24
ey Rosgumment 2t 1,20 1,23 1,16 127 v L
TeMn. IpOKATKA B CeKyHAAX 23,41 s 17,95 16,8 6,07 ,
‘TeXHHYECKH  BO3MOXKHAA ..
NPOUIBOAATEALHGCT B
4ac M FOAHOTO MeTanna
NpH  CYMeECTBYIOUAX
§c"nomx¥ R y .. 23,84 292,26 31,00 18,67, 19,52 20,32
KosdunneHT wucnonn3osa-
HHX_TeMna npokarkm . . 374 51,6 52,0 35,7 35,0 38,2
O3(PUIIEHT  UCTONb3OBA-
Hu& nojcobHoro BpeMeHn 234 30,0 26,1 23,00 23,7 26,8
pOdJAIMENT HKCNOAB3OBA- .
HUA MIMHAHHOTO BPEMEHH 14,00 21,5 25.9 12,7 1,3 11,4
e sa amarpamme  Koodu-
IAEHTOB MCNOJAb30BAHK ' [
BPEMEHH . . . . . U B 7. | 5 10 6 3

»

3aBOA uMeHH KppoBa npu MpoKaTKe KPyraoro xenaesa JHaAMETPOM 25
H 22 Mu. DTO 0ObACHAETCS:

1) HennOXOH HHTEHCHBHOCTHIO nedopmanun — cpefHHi ko3u-
HHedT BHTAXKH 1,28; ]

2) vepHOBble KaerH cTama 330 pacnoJoMeHHl Ha ONHOH JHHHH C
4iCcTOBOH (2 YEPHOBHX KJETH). '

[Tepsas uepHOBasi KJeTh MMEET TPH NPONYyCKa, BTOpas —2 npo- .

mycKa, YuCTOBHIE — 1O OHOMY HPONYCKY B Kaxmo#t kJaeTH ((ur. 135).
Xors TemMn NPOKATKH M Onpeleasercs Nepsoit KJeThio, HO TO 05CTOA-
TeABLCTBO, 4TQ UHUCTOBAA JIHHUS MMEET 9 NPONYCKOB, faeT 3HATHTENb-
HyI0 JJMHY NPOKATHBAa€MO#H IHITYKH B MOC/AENHEM OTAEN0YHOM Ka-
au6pe, 6aaromgaps yemy pasHuua BO BpEMERH HA NPOKATKY B MOCHAEN-
seli (oTAenouHOM) M mepBofi (YepHOBOI) KJETAX — HESHAUMTEJ/bHA,

YKasaHHOe BHIlIE 06CTOATeAbCTRO NPUGAMKAET THI IPaduka HOP-
MaabHOM PaGOTHl KieTeHl K Tumy [), Tax KaK HE3HAUHTE/BHOE COKpA-
1ieHWe BPEMEHH Ha NPOKATKY B NepBoi (WEPHOBOH) KJIECTH NPHBONHT
K -TOMY, 4TO TeMI NPOKATKH GYXeT ONpejfenarbci NocaesHed OTAe-
JIOUHOH KJeThIO, UTO ABAAETCA XapakTepPHHM Iad rpaduxa rana D.
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Hauxynmue nokasarean no xosuuuesTaMm ucnonb3oBaHHs Bpe-
MeHM B paccMaTpuBaemoi rpynne npoduiaeit umeewm:

a) mo uucroBO# amHMu crtaHa 300 saBoga umenm Bopowuaosa
1pH TpoKatke xenesa (J25 mm. [padpuxk HOPManabHOH paBOTH
otHocutca k THny C. D10 OOBACHASTCA CAMUIKOM MAaJOH HHTEHCHB-
HOCTBIO nedOpMauuu NpH NPOKATKe AAHHOTO mnpoduas (cpexmmit
K03 HIHEHT  BHTAKKH 1,14); o .

6) mo uucTOBOH amHMM cTaHa 305 saBoxa umenu PpyHse mnpu
npokatke KpyrJoro xenzsa @ 25 mum. (Fpaduk HopmanbHO#k paGoTH
tHna C), 4T0 O6bACHseTCH: '

1) naoxuM THNHOM rpaduka HOPMANbLHON PaGoOTH;

2) me6GoabmIMM pa3BecOM MPOKATHBaeMoi 3arotoBku (95 K2).

Kpyraoe weneso ¢ 19— 16 s Hannyumue moxasartean xosdu-
UHMEHTOB HCNOJIB30OBAHMS BPEMEHH JaeT 4uCcTOBas JAMHHS CTdHa 250
3aBOAA MMerH [TetpoBckory NpH NPOKaTKe KPYTAOro ienesa 5 16 sx,
470 ‘06 BACHACTCH: o :

1) xopowum tunom rpaduka EOpMANLHOH

xopout paboTH 4MCTOBOH Ju-
HHH — . .
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Craamucknk 3aB0x . |OpaxOunKUA3eHCKR 3aBoA| 3aBoa uMennr Knpox;a
POTH BaAKOB
Crau 350 Cran 360 I Crau 330
D==350 mu, n=295 o6lmuur | D=360mm, R==20000|nun D =330 #x, n=340 o6|xnx
230 178, 160 265 36,1 "3 86,1
g2 x| teoXe| Esoxie} sxie @ 25 @2 | Fs5Xs :t:%é;(s
| , |- ‘
7 7 L A 7 7 . 9 9 9 9
4 npo4 4np° 5 5 t 5 | 6 6 6
KaeTn N KAeTH N npo- knern PO
B NnyCcKHu nyc
1 }'3 I y2|m KAeTH nycku 1 nycgn
!n 2 . {n 3 e — 1 2
I x IV no HI & IV no o, IV HI, IV, V
oRHOMY OXHOMY no oxuoMy VI .no onyomy
5 5 5 o 4 3
y24'31"'23'»,1'{‘3' 'Zatn+22tu+'g 2tn+ 1igt+ €
4. | 5,16 5,69 3,77 4,10 - 9,141 11,78 11,49 12,77
1,23 1,26 1,28 1,21 1,22 1,28 1,31 1,31 " ‘
36,21 99,47 30,14 31,00 35,58 12,32 12,22 124 1}:32
20,26 19,48 16,63 27,1 24,2 ,23,14 20,14 23,3 18,94
371 32,1 38,5 31,00 32,8 15,6 " 13,9 12,4 13,6
21,5 19,2 178 12,0 1,3 10,8 19,4 84 ‘95
15,6 12,9 15,7 19 21,5 48 .7 45 4,00 .41
\ L. N
25 36 30, 31 33 8 13 3 Y
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YHCTOBHE NHHHH MeJKOCOPTHBIX CTaHOB,
4

paGoraiomue 1o rpadukam Tana D

Tabruya 37

3ason umenn | Opamonuk.
TeTpoBckoro saBon Hmenn Kuposa Cramaucknf

Huamerp u 060poTh

Yncrosas
Yucrosas ﬁgnua .rmun; YucTtoBas JuHng
cTaHa cTana 280 cTana 280 Yy
DI aw | Daowm| DSt aw, - uCTORag AmMMa cTana 250°
7i =492 o6\mun n == 400 n == 320 o0|mun
obimun

Howmupassuuii Bec oxmofi
ITYKKE . B xz)(ﬁea .
yueta orxoaoB) . . .| 160} 160 | 1601 190 190 | 69,2(55,4 69,2 [67,50(110,5076,5 '

Komeurn#i npodwas . . . cja16|0) éfi@ é" & éQ ) }10 @19/ 16| 1a16|C3 16 @’?2:&55:;305)’3, I

5 515 5 5/ 5

’

lé%unqefmo nponygkoB . 5 ) 5 8

wan®sHTAKKa . . . .| 232! 3,18 3,14} 2,28] 3,27 ! i

Cpennufl x03uUMERT BH- 1T 18 | 318 2,52 299) 3.12 366" 235
TAKKH o o « « o o o « 1,19 1,26{ 1,26] 1,18 1,19]" b

Teun o Garin B coxyE- o2 1,19 1,112 1,27} 1,20, 1,25! 1,26| 1,30! 1,19 _
REAX . . . v . oo 13,14/21,11|23,62{27,67|39,46 10,63/11,80; 9,14110,08] 17,43{13,81| 14,5

Texunuecku BOSMOXHAK
I POMSBOANTENLHOCTD B
%qc m roABOrO METANRA
(opu cy)mecrayxonmx 3
yCAOBMSX) . . . . . . 39,4126,35,23,56122, ) :

Kobaninen nenonbsona: ,35(23,56{22,2 (15,6 {21,58(16,38|24,50/21,70| 20,54{17,94] 30,20
HMS TeMna npokarkm . | 35,5141,5 147,00/63,7

Koa(uuKenT uenoAbIOBE- 5 03,7 63,2 86,3 1678 152.3 1498 | 507 140.30) 45,70 |
HHA n0OACO6HOro Bpe- ’ 3 '
MEBH .- . . ....| 14 . ‘ ’

Koo DHILBERT HCRORbI0NE ’ 2,} 1,5 17,5 | 45 |24,00)117,1 5,9Al7.8 102158 | 35

- HHd. MEWKHHOIO Bpe- i
MEEE . . . . . .. .| 341344 45, 2 :

2 mo ImarpeMie. so. §5 56 2.‘ 58,7 [62,3.50,7 46,:1 32,0 | 40,5 33,5\ 424

noAb3OBaHMs BPeMeRn . | 26 |18 {21 [23 (24 |16 [20 |29 19,00/ 22 [39 | 41

2) SHaUMTe/NbHBIM pa3sBecOM mnpokaThBaemo# mrtyku (160 x2 no
BCany);
3) xopowell (nanGoabweli B pacCMaTpHBaeMOl rpyune YHCTO-
BHX JuHHH) CKOPOCTBIO Mpokatku 6,45 s/cex. X e
Hauxynmu# xospuuuent HCNOAb3OBAHHA TEMNa NPOKATKH JAeT
_uncroBasi auHUA CTana 280 saBogma uMenM Kuposa npm npokarke
Kpyrioro xenesa & 19 wum, uT0 OGDBACHACTCS HUBKOH MHTEHCHB-
HOCTbI0 nedopManuu npu npokaTke AAHHOTO npoduas. Cpexmuit
KO3(hHUUEHT BLTAXKR 1,12 HauXYAWHA B paccMaTpHBAEMOk rpynme.
Kpyraoe seneso ¢ 14—10 ux. Hanayuumue noxasaTeny no xos-
¢uunesTaM HENONL30BaHNS BPEMEHH AaeT YHCTOBas JMHHS CTAHA
250 saBoZa wumenu [leTPOBCKOrO mpu NPOKATKE KPYIJIOrO IKe-
aesa & 14 um, uro 06BsicHseTcn TeMH xe (PAKTOPAMH, yXe OTMe-

YeHHHIMY NIPH aHaause PaGOTH STOM JH
' HHH TIpH TIPOKa
xenesa O 16 um. pH IpOKaTKe KPYFAOTC:
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! sason

3ason uMenn Bopommaosa -

OpnxoHAK. |3aBOR AMeHR
3aBOJ JL3epIUHCK.

3aBon MMEnn
Ji3epsruucKoro

BAAKOB YHCTOBON AMHRYU

4

ko3

UncroBad | YHcroBas

- . MHHA anBug | URCTOBAS AMAHK
D »= 250 mx, Yncropag JuHug crana 800 D =300 mx; crango 360 Dclana 31?)(‘)‘ DCEH& 023(')“
n =425 oblsun n =270 oblmun D;'——izo.ﬂ(t)u, ;—=250 . na=__3-00 o6lJn'un
o6lmun 06l mun
‘ \ .
76,5 07,50| 18] 119| 86 | 118 | 69 51° 265 122642264 92 [61,5 | 61,5
2210 :plsggsggzg %9:|:40>g12 :4:3g><8 =|:3(5)><6 @gs @goggsg ggg ést:]:l_eu
5 5 \ : a
] 2,08 jg201] 1,96 2,19} 2,29, 205 3,06 3,76 222 | 540| 447 3.1 | 3.74) 294
1,16 | 1,15 1,4] 1,17} 1,18] 1,15 1,25 | 1,31 1,17 | 1,32 1,28} 1,26| 1,39) 1,24
92 |977]11,4 1305 12,8 118 100 ,] 1075 | 126 (21,8 |20,2 {152 |IL1 } 9.1
2604 [32,32033,5 29,3 [21,70( 3240 | 223 | 1540 | 671" 33,4 36,3 {19,6 {18,00}219
' 5030 [49,80[49,00/50,5 165,00, 485 < | 47.4 5600 | 21,5 [178 {197 |53.00/48.2 (50,8
) )
144 (11,9 [20,8 [20,6 24,40 103 95. | 52 89. | 6786|700 87 1LY
449 . 379 |282 loo 060 382 | 379 | 508 | 126 1111 {113 460 30,5 {39.2:
40 8 |9 (11 {14 | 35 1374 | 38 1 4 |2 |15 (78 |21

Hauxyznwmnit koa¢u

YHCTOBAs JHHHSA CTaHa

_KaTKe KPYraoro xesesa
“pa6oToOit UHCTO
Tax BHTAMEK.
npoduaenn cocrta

\

no xosd
JUHMA CTaHa

BOU JHHKH

'

LIHeHT HCIOJb3OBaHUs TeMINa NPOKATKH HAET,
980 OpIKOHHKKA3EHCKOTO 3aBOJA NpH WPO-

yXe OTMeudtH

eT YyucTOoBas JH

@ 12—-10 ma, 4TO B. OCHOBHOM 06 baCHACTCA
¥ 5TOr0 CTaHa HA HEBHICOKHX KOddHuuueR-
Cpennuit KO3(HUKEHT BHTAXKH NpH NPOKATKE 9THX
sager 1,18 u 1,19, )

KsagpaTHoe eneso (22 u 16 mn.
HCIOAB30BAHMA TeMIa NPOKaTKH 12

saBosa MMeHH IleTpOBCKOTrO NpH NPOK
o6 bacuserca (HakTOpaMH,
STON JMHMM HA KPYyraoe. XKeJae3
Moaocosoe xeae30 wHpHHOH 60—20 un.
WIlMEHTaM MCTIONb3OBAHMS TeMra NMPOKATKM Jaer UHCTOBAsd
330 saBoja umenu Kuposa NpH NpOKaTKE NOJIQCOBOIO

Hauayumue KO3(HUHEBTH
Hus craHa 250
aTke kBajgpata 16 mm, 4TO
HBIMH NpH aHaiuse PaboTH
0@ 16 u 14 unm.

Hamayumse noxasaTenu
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xenesa 50X 8 u 45 8 4 o
M, 9TO0 O6BACHARTCSH )
X0
g?i:;zlz gitggcpmalinau [IpH IPOKaTKe 9THX upoduaei p(ggg& nﬂnHTecha'
obpaxenns c!)'i;'l ’ 1n1,33)\. Kpome roro, sgecs crepyer qecxoadm.
L v il HOCHT@NbHO' THIA Tpaduka, Bblcxasannug n s Co-
s R YHCTOBOH JMHHM 8TOr0 CTaHa Ha Kpyrioe pH ana-
: » TAK KaK 3TH COOGPameHHss B TaKOil b
ATCA H K NOJOCOBOMY XKeaesy. Ke Mepe OTHO-
o Tana Cranuackoro
J0COBOT 84BOAA NpH mpokar
mengnga”égﬁfia 22X 10 x4, 4to B OCHOBHOM OﬁprCHgg’:‘(g f\? Tof
ot AepopManun npu npoKaTke KaHHOro Y a10H
, anoaQ)ﬂuﬂeHT BHTSKKH 1,15). N podua (cpex-
pesyabTare NPOBeNEeHHOrO !
aHaaHsa paco
M TH 4
EJIIKOIC_&DHZH;‘I& ;;aﬂc:s MOJXHO Cxenarb cue,uy:omue“g;gziﬁl nuep
. nokasateqd’ Mo Ko : :
TeMn sbHuHeRTaM
xoposjegpngg;ggzxeﬁam 94CTOBHE JHMHAM THNA D un?ac'li?gx?%aﬂm
€HHH IPONYCKQB 1O ' - 1pu
p 110 KJACTAM, U
Ogog:c Hné);g;{;x;u H XOpowHe KOIDUIHEHTH ’ersfxl?glcue xopoime
. He YepPHOBEIX Kierel! )
BEIMH TIPH 4’ B OAHY JNHHH
rrpaaunbgomﬁ?)gzlgog ducae nponyckos (9—11 r)l,ponyc:c(:)ac) W npn
XATH, XOpouHH rpgq)nenemg 3THX NPONYCKOB MO KJeTIM onmI
- HK paboTm Kaerel Moxmer
aoK yen (tun D). 3o
H&emﬁxegzzzxéo:f&na BpeMs; HeoGXonuMoe Ha)npoxa:&mxgi‘x6m“
KIeTh), OKakercs m ::b';?gﬁongonycxos (06ui9H0 nepaas qepn%eagl;’
MERHU, 34T .
? n(%i-”enﬂem OTAGNOYHOM Kaaubpe » 3ATPATNBACHOTO Ha mpokatity
N " .
HHIO cemlé:'irlc‘)iﬁ;p? h;BB PACUIONOMKEHUH HEDHOBHX KieTell B OnH)
JAeTCH TO, YTO HPH STOM HE HMeeTCs 303{46" .
)x-

HOCTH COYETATh CK
OPOCTH 11
BHX KJCTHX. p POKaTKH B NOATOTOBHTEABHHX H YHCTO-
i

€MIId NPOKATKH JaeT

)

e

' Umeercs B 4
BHLY, 4
NyCKoB Goxbiie 01lH0¥0, TO Kajaas U3 yepHosblX kaeTell GYACT WMETb YHCap npo-

TJAABA X1I

OMNPEJEJIEHHE OT}THMAﬂbeIX PA3MEPOB HCXORHOI'O
METAJJIA TIPOKATKH (CJAMTKOB WU 3ATOTOBOK) HA
COPTONPOKATHBIX CTAHAX '

1. OGuue mOJOXKEHHs

. OmauM u3 OcHOBHHX (axKTopoB xopoiueil paGoTH TNPOKATHHX
cTaHOB fBAfETCA KaIuMGPOBKA, OfecmeqdBaiomlan HHTEHCHBHYIO J€-
dopMauKio u BHCOKOE KauecTBO NpOAYKUHY, a4 MPH NPABHILHOM
pacnpejie/leBdu NMPOMYCKOB H COOTBETCTBYIOMEM NoaGope pasmepa
¥ Beca CAUTKOB MAH 3arOTOBOK — MAaKCHMAAbHYIO TPOMYCKHYIO cmo-
COOGHOCTD KJeTeH. .

PaGora npoxaTHHX CTaHOB H HX o6opyaoBaHue HAa BCeX CTyme-
§AX TeXHOJAOTHYECKOro nporecca TeCHO CBA3aHa C pasmepamu 06pa-
6aTHBAEMOrd METanJa, 4 MOTOMY OMNpeie/eHAE ONTHMAJbHLEIX BECOB
HCXONHOrO MEeTa/la CBOAUTCA K ONPEACNEHHIO ONTHMAABHLIX Pa3me-
‘poB 110 nionepeyHOMY CEueHHIO U JIHHE, .
© PauuoHaAbHHA TOXGOP PasMepOB HCXOIHOTO meraaaa (CAATKOB
g 3arOTOBOK) OGYCJOBAHBAETCH KOHKPETHHIMH 0COGEHHOCTAMH pa- .
60TH NPOKATHHX CTAHOB M HEDA3PHIBHO CBA3AH C Kaau6poBKOQ.

PaGoTe N0 aHaJXM3y H pauMoHaIM3ALNH Kaau6poBOK Ha OCHOB-
geIX 3aBOAax Mertaanyprim lOra BuABuWIY, 4TO HA 6oabIIMHCTBE HA-
X TPOKATHHIX CTAHOB pasmepsl YCXOAHOTO MeTajjaa He ABAAITCH
ONTUMAJNbHBIMH.

Hekorophie Hamyu 3aBoxst (33BOJ- UMEHH [MerpoBCKOro, MMEHH
Jl3epKHHCKOro, HMEHH Cranuua), nyTeMm JHAaIlyneBaHug® Ha pane
CTAHOB NEPECMOTpeJH W H3MEHHJH pasMeps HCXOAHOrO Merajaia H
706uAHCh NOBHILIEHHA NPOU3BOAHTENBHOCTH CTaHOB.

O6uieit METOXHMKH ONPEALTCHHT oNTUMaJbHEBIX DA3MEpPOB CAHTKOB
{um 3ar0TOBOK) AW BCEX COPTOBHIX CTAHOB JIO CHX IOp HE CyIme-
CTBYeT. ‘ .

TpynaHoCTh peumieHHd STOTO BOMPOCA BeHITEKAaeT K3 XapaKTepHOro
Aas NPOKATHOTO MPOH3BOACTBA GoabpLIOr0 pasHooOpasHd TeCHO ne-

peneTalonuxcd MexnLy co6of (axTopoB (TeXHONOrHYECKHX H TDY-
MOBHIX); KaXIHA U3 BTHX daKTOPOB OKa3LIBaET PasAUMHOE BJAUSHHUE
#a MPOH3BOAMTENLHOCTD POKATHEIX CTAHOB, MPHIEM ofuLeit 3aKOHO-
MePHOCTH BAMAHHS A1 MHOTHX H3 aTX, PaKTOPOB JO Cero BPEMEHH
. e YCTaHOBJEHO. ‘

Koukpernse. ycnosud PaGOTH NPOKATHHX CTAHOB, C KOTOPHIMH
cB3aHO YCTaHOB/ACHHE ONTHMAMBYLIX PA3MEPOB HCXOAHOrO METALId—
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9TO COCTOAHHE HAarpeBaTeAbHBIX

HUSAMH XJeTtel,

TEMIePaTypHEIH

pexum n

BOAHOTO JXBHrartess, COCTOSIBME YGOPOURKIX Cp

IIPONYCKHAA CMOCOGHOCTD UX MOXET H3me

NPOKATRIBAEMOTO NPOGHAT U Mapku ct

YCTPO#ACTB, paccrosuus MeXAy Ju-
POKAaTKH, MOWBOCTL npu-

€ACTB H T. A, fIpHYem

HATbCHA B 3aBHCHMOCTH OT"
aJH,

YuuteBas 510 Aas pemenus NOCTaBAEHHOro BONpOCa B 06menm

BHIE, MOXeT GHTb npu

MEHEeH aHaau

3aKMOYAMEACA B CAEAYOmeM:—
. CTKOB TIDOKATHOTO CTaHa (Neup,
H T. I.) a6CTPaKTHO, BHIBOJATCS

PA3MEPOB HCXONHOTO METaNIa Ha TIp
yuactka. M3 noayuennmx pesyJabra
GEHHOCTH KaXJ0ro NIPOKATHOTO CTa

pasMepn HCXOAHOrO MeTajaaa.

‘ Bcio pa6ory Moxuo pas6uts ma caen,

YuacTka IIpH HauMeHhb

B) yBsska u
€TaJlensaBuAbHH

1) npu nensmennom 060pyoBa
2) NPH He3HAYHTeNBHBIX 33

CTBO KapMaHOB,

OpH KanuTajpHHX 33

CTpofika neyef,

POB Ha OTHEJBHEIE JAHHHH'Y T, ‘A.)

Takum 06pa3

BYIO ou€penb Heo6XOomuMo
SMEPOB HCXOLHOTO MeTaANa Ii
CNOCOGHOCTH KJaeTel COPTOMPOKATHBHIX CTAHOB

a) BaHsHKe pa

MaJBHYIO 1Ipop
IIeM KOJuYecT

THYeCKHil MeTOn HCCe OBaHus,

paccmatpusas xaxpmit u3 yua-
CTaH, npecc, CTeqnaxu, oraenxa
o6utue SAKOHOMEDHOCTH BJHAHHS

ONYCKHYIO CNOCOGHOCTH AAHHOIG-
TOB, YUUTHBAA KOHKPETHBIE 0CO-
Ha, yCTaHABAMBAIOT ONTHMAMBHLIE

yioliHe werhipe srana:

8e OTXO0ROB;

KOPPEKTHPOBAHHE NOMYYeHHEIX pasmepoB ¢ paGoToit

X UexoB (aas CIAMTKOB) U 6JIOMHEIOB (15 6/momeos);
T) H3 TNOAYYEHHHX M

TParax Ha nepeoGopynosanne (ycrpofi-

NEePECTaHOBKA npeccos, HOXHHL ¥ T. 1.);

Tpatax Ha nepeo6opymosanue (nepe--

82aM€Ha TNPUBOJHBIX ABHTaTenelH, BHeICHHE 6y1118'

OM, IJS pemeHus

6) TPHO-06KUMHDIX. KJaeTel;

B) NOATOTOBHTEABHEIX M up
Bausune pasMepoB ucx
HYI0 cnoco6HOCTh Harpesa
H CKaanoB 3;mech He pacc

OTHOCSTCH K 06JaCTH Kaau6poBKy

BON

b

POca B o6mem Buxe B nep-

CTOBHIX KJerel,
OIHOTO MeTaasa n
TEAPHBIX YCTPOHCT
MaTpuBaercs,

POKaTku Ha npomyck-

» NIPeCcoB, crearaxel

l'lOCKOJley 9TH BOINPOCH He -

2. OcHoBHBIE npeanoceku’ pasf pacueTos,

"Mexany npon
HU (M), Becom. g

CywecrByeT caepyiomas 3aBrcy
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YCKHOH CHOCOGHOCTBIO KieTel B €IHHHUY BpeMe-
POKATEIBAEMOH mwTyxu (P) u Temnom npokarku (7)-

M=

£

MOCTB:

7

i

Taxam 06pasoM, 4acoBas npONyCKHAs CHOCOOGHOCTh KaeTell B € xH-
MUUY BPEMEHH Omnpelesiercs U3 paBeHCTBA:
__P-3600 (1)
M= ——,
rae M —yacoBag npomnyckHas CrnoCcOGHOCTb KJAeTeH B TOHHAX;

P —Bec¢ npokaThBaeMoll IITYKH B TOHHAX;

ax.
— TEeMIl MPOKATKH B CEKYHAAX. y -
T‘zmn npoxaﬂgu onpejeasercs u3 TPaQUKOB HOPMAABLHOM P

e npex-
" xaeret (rpadukoB Ajameixoro); MOCAeAHHE XAOT HAIAAHOE TPEX

H Xapak-
CraBJeHHe O nporexagm&‘ ne{oﬂuei%%a ;rp%xa;;(?ﬂ:gofgslh;;!::wmb pme-
IOT PeXHM pPAabOTH , T €. Y o
-::Egzyaﬂeﬁeumoa Btamuuuozo spemenn npoxalrzcxﬂz; uarlz,;;‘ea:tc ' p;%e-
Holx Onepayull, a maxjice u Hataro HO80z0 Znoﬁ/padonie e
payuiit Had caedyroueli wmyxKon npu HOpMAas O e
0O603HauUB YCAOBHO CYMMY' MAaIIHHHOIO Bp ! MM’y e tore
TEMII NPOKaTKH 4epe3 b M COOTBETCTBYIOILYIO eg“a F oKt At
BpeMeHH 4epes a4, NMoAy4YHM BLIpaXeHHe HJAd T

1.
cayvas paboTH kJaereil 6e3 nepexpun:xﬁ : | | | /
> T=2itu+ 2Dita=b+a.
[Ipu pa6oTe ¢ NepexpHTHAMH TeMN HPOKATKH B OOIEM BHAE

QIrpeneaseTcd: . ) ,
P N TSPt Sltat g =¥ +a

Y = D @ = D tutg,.
: n
Te. ¢ — HAYaABHHI' MPONYCK B WHTEPBAle, ONPENEARIOWEM TeM

1IPOKATKH; { )

OM X€ HHTEpBaJe.
— KOQHeYHHIl MpONyCK B T :
3’:MEHFM B pasenctBe (1) T ero COCTaBAAIOLIMMH, MOAYYHM

" P.3600 ’ (2)
M=777%- :

1 ’
e /

|

\ i l CTH
OG603Ha4YHB OTHOCHTE/JBHOE H3MEHEeHHe np(:lnycalgg‘; g:oﬁ%gt;(;TH- \
KjaeTeil B CBA3H C H3MEHeHHEM DAa3BeCOB HJIH D ;

BAEMHX WTYK 4Yepe3 X, NOJAYUHM: .

w

M
X = i, )
o

e M,—npomycksas cnocoGHOCTb KaetH (Hiu nuu;u kaereft) x
R A evenenns paaaec% npoxamBall;eMMoﬂm[VI 1;;31;{"  ereit mocne

{OCTB KJET
— MpOoNYyCKHas CIOCOGHO

M l:lgMeierIHﬂ pasBeca NMPOKaTHIBaeMOH mTymé.HCTBO 2), -

Buipaxcas M; u M, uepe3 ux 3HaueHue (CM. paB ) I

JYHM: . X Paletb) 3
, - X= P (a5 -

1 Cm. raasy X,§ 2 dopmysa AA% TeMia NPOKATKM NO rpapuky Tmna A.




v

51 OGXKHMOB MM JHEHHA CTaHOB, paGoracmux Ges lepeKpHTHE, W
Py Pl by
[ [
Py(ay +b,) *
AN OGXXHMOB HJAH JIHHHI CTAaHOB, paboTaoUUX C NepeKpHTHAMH.

N

3. TpHo-00uMHBIE KieTH

[peanonoxuM, 410 TpUO-0GKHMHAA KJeThb paboraer Ba 3aro-
TOBKE (MM CIMTKE) A} M MB KeJaeM Y3HATb, KaK H3MEHHTCH NpO-
AYCKHas CNOCOGHOCTh KJAETH, eCAM BeCTH NPOKAaTKY H3 B3aroToB-
KH A, HaYaJbHHE PasMepH (HONepeqHOoe CeYeHHe M AJHHA) KOTOPOHk
B CPaBHEHMH Cc A; H3MEHHAHCDH, NDHYEM B 3aBHCHMOCTH OT KO3H-

UMEHTOB BHTAXECK H3MEHEHHI 3THX pasMepoB MOI‘YT nosJjieyb K CO-
i

KPAaIIEHHIO HIH YBEJHYEHHIO YHCJAa NPONYCKOB.

CaenosaTtespHO MB HMMEEM TPH TNepeMeHHHe BeJMuYMHH — L, F
¥ n. PasauyHue coueranus M3 3THX Tpex NEPEMENHEX JAI0T WeCTh
BapHAHTOB: ! A i ‘ A '

~ - - |

1) Mamengercs pauna mityku —L Tpu NOCTOSHHHIX pasMepax
nomnepeyHoro cewenus—F u uycae nponyckos-— .

. 2) Hamensiorcs pasmepsr NONepeyHOro CeveHus NPH HEH3MEHHH X
OJHHE H YHCJIe NPOMYCKOB. . ’

3) MsmensieTca 4MCIO NPONYCKOB NP  HEM3MEHHEIX pasmepax
wWTyKH (MONEPeuHOM CEeUYeHHH U MJHHE). L

4) Hamenaiorc® uuciao NPONYCKOB H PasMepnl TONEepeHHOro ce-
YeHUs TPH MOCTOSHHOH AJHHE IITYKH. (

5) MameHsIOTCS YHCAO NPONYCKOB M ANHHA WITYKH NPH HeH3MEH-
HBIX pasMepax NONepedHoro CeueHHs. ’

6) MsmensiioTCa 4HCAO MPOMycKOB, PasMepn NMONEPEYHOro cede-
Husf ¥ OJHHA INITYKH,

Jaa ymo6crBa HAaIUHX pPacyeToB Bce rpddmukuM HOPMaJbHOR pa-
GOTh TPHO-OGKUMHKIX KieTefl pasGuBaeM Ha jABe rPYNDHL: ¢

B nepByio rpynny Boiayr OGXKHME, B KOTOPHX IpOKatka Ipo-

H3BONHMTCA Ge3 mepexpuTui, T. €. IpOKaTKa caepyiomell mMTYKH He

BaUMHAETCH N0 KOHNA NPOKAaTKH Npeawppymeit. Tunoswii rpadux

paboTH TaKHX OGKHMOB npeicraBien Ha Gur. 119 n 120. _

0 BTOPYIO TPYNmy BORAYT OGXKHMH, B KOTOPbIX NPOKATKA NpO-
H3BOAUTCA C NEPEKPHITHAMH, T. €. NIPOKATKA Clefylomel LITYKH Ba-
YHHAeTCH A0 KOHLUA NPOKATKH Npexuigylied.

Tunosuil rpadux paGoTHl TaKHx OGKHMOB npeacrasieHs Ha ¢ur.
116 u 118,

B aHaiuTHYeCKHX BHIBOZAX 1O BCeM MECTH BAPHAHTAM HIPHUHH-
MaeM CreAylolpe YCAOBHLIE 06GO3SHAYCHUS:

L, — navaannaa AJMHA CAMTKA HAM 3ardTOBKH 4, B Merpax;

L, —navanpmas mjuna camrka wam sarotoBku A, B MeTpax; .
F, u F,—navaspHbie ceuenmus A u A

Fp— KOHeuHble CeYeHHS 3arOTOBOK MO YCAOBHIO ONHHAKOBHI
n, u n, —o6mee KOJHYECTBO NPONyc<OB IpH TNPOKaTKe. CAHTKOB

A, 'n A, npu pabote 6es NepexpuTHil;
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A (4)

S Py H Py --'cpemme KO3(HUMEHTH BHITAXKEK NPU NpoKaTke A; H A,

g, ¥ ¢; — 06mue kO3(HIHEHTH BHTSXKEK NPH npoxatke A, u Aj;
‘ U — CKOPOCTH TPOKATKH B M[ceK, TOCTOSHHAS MPH CAMTKAX
hau 3aroToBKax A, u A,;

' P
k — yBeauuenue Beca NPOKATHIBAEMOH WITYKH; =,313;

M | My — KOAMYECTBO NPOTYCKOB B HHTEPBaNdX, ONPEEsIOmHX
TeMN TPOKATKH AJsA, CAHTKOB A; u A, npi paboTe ¢ ne-
' PeKPBITHAMH. , ' _

I BapHaHT npeaycMaTpHBaeT YBeAMYEHHe MPONYCKHOH CHOTOG-
HOCTH TPHO-0GXKUMHHIX KJeTel 32 CUST yBeantdeHHs MCXOAHOH NAHHH
CAHTKOB MJAM 3drOTOBOK . NPH 110CTOAHHHIX pasMepax mnonepeyHoro
céyénus, yucae NMPOmMycKOB M CXeMé NPOKAaTKH, T. €. HMEEM:

L, <L,
1=y
nl = nz.
Tak xak uucjAO0 MPONYCKOB H HavaAbHHIE M KOHEYHHE CeyeHus
¢anTkoB A, ¥ A, ONHHAKOBH, TO

Py == gy
9y =Yy

BBOIL dopmyan aas neppoft 'rpynnbl kaeteh (paboraommx Ges
Voo nepexpuiTuf)?

O6mee MamuHHOE BpeMs NPH NpokaTke Ha oGxcHme Oyjer Ompe-
AeaaThCs H3 BhHPaXeHHus

' L ¢ Ly | Ly L
a=bqlg by gk

rae v— (CKOpOCTb NPOKATKH), BEAHUKHA IOCTOAHHAdA, -
1 Loy Lg...Lp— NAMHBI NPOKATHIBAEMHIX WITYK NMOCAE NEPBOro,
BTOPOI'0, TPEThLEro... H NOCAeJHEro fPONYCKOB.

+ Jlas ompejesieHHS IJIMHBI NPOKATHBAEMbIX IITYK IOCAE KaXJIO0ro

" mponycka HEOOXOJAHMO 3HATh KO(QHUHUEHTH BHTAXKEK NPH KaxXJOM

NponycKe ¥ HauaabHylo AauBy camtka— L. Torma L, =Ly, L=
a= Ly = Lpypg; Ly = Lypy=Lp;p,pg u T. X., TO'Aa OGIeE MallyiHOE
BpeMs . i L 'L

‘ o Lbq y Lbabg g LikPabs i LPabgla-.Pa

b= =P+ p .

Oiuubka B 0O6LeM MAUIHHHOM BPeMEHH GyZeT He3HAUMTEJbHAS—
10 5%, eclM MH BMECTO KO3(HUHEHTOB BHITAKEK MO INPOMYCKaM,
IJis1 OTIpejie/ieHH KOTOPHX HEOOXOJMMO 3HATh KANKOPOBKY, BOCIO/B-
ayemcda CpEIHHM KpaqmnueHTOM BHITsKKH. TOrpd BelwienpHBe JeHHOE
BHIpaxenye HANMHMIIETCA TaK: . ,

. _Lp o Lp? p3 o Lpn
' b=
1 H. Jlamko u C. Boratsipes. ,CoseTcxasn MeTaxayprus®, M 1, 1937 r.

239




2

HAH

Lo ' ey L (D%
b=u(l+ptp+..  +p I=3te=n > ©)
L —1
Han ’b=59'7&'~1—1))’ (52)

=Dn
rue- —;7}:—67.;’

D — cpenauuit xuamMerp BaJKOB;

R — 4uCI0 060POTOB BAaJIKOB. .

Caepyer ormeruts, yto dopmyaa Hodide, NpUHATAST HAMH I
OMpEAeNeHHs MAIUKMAHOrO BDEMEHH, MMEET HETOYHOCTH, 3aKJI0Yal0-
LIMECA B TOM, UTO KOI(HMUMEHTE BHTAKEK NO NPOMYCKAM NPHHH-
ManTcd OXHHAKOBBLIMH.

, OIHAKO 3TO HE OKAXET SHAYMTENBHOr0 BAMAHHA HA TOYHOCTL
HAWHAX pacyeToB 6/arogapa CACAYIOUMM OB6CTOATENBCTBAM:

) BeNMYHHH BHITSXKEK IPH ‘IPOKATKE HMEIT OTKJIOHEHHS OT
CPElHHX KaK B GOJBUIYIO, TAK U B MEHBIIYI0 ' CTOPOHY, UTO Jaer
CyMMy MAuHHHOTO BpPEMEHH. O NpOmycKaw, OPHEHTHPOBAHHYIO TIO
CpeiHEMY KO3(HUHMEHTY BLITANKKH, :

. 6) noayyamomHUecs HEeTOYHOCTH CBORATCH HOYTH'K HYJIO TeM, 410’
npH pacyeTax [0 BCEM BAapHAHTAM MBI onepHpyeM BCErjaa € OTHO-

by .

IeHdEeM B )
1

OrHocHTeabHOR yBEIHYEHHE MALIMEHOrO BPEMEHH Ha OZHY WITYKY

A, cocrasur: :

-

- ﬁ g —1

by _ u*”z(p,—l _L

b, L_l (91—1) L -
o Ny, —1

\

Ho Bec mryxu nponopunowasen 06bemy, T. e.

CACHOBATEJBHO

Wil b,=b, -k, .

T. €. YBeIuueHHE MAWHHHOIO BPeMeHH NPONOPLUOHAILHO yBeAHUe-

HHIO Beca NPOKATHBAEMON WITVKH. ‘ *
3aMensis B paBeHCTBe (3)\3’, uyepes P, u b, uepes b, u umesn

BBHAY, 4UTO M3MeHEHMe IVIMHE CAMTKA HJM 34TOTOBKH He H3MEHSeT

TIOACOGHOTO BpeMeHH, T. €. a, =a,**, nonyuum opmyay mra nop-

* Hopde ,Texnumeckoe HOpMHpOBanHe mpokatkHu®. Jlenunurpan, 1932 r,
** Ha npakTiKe mOATBEPKIAGTCH, UTO HIMEHEHHS pa3Becos CAUTKOB B npeenax
25% He OKa3HIBAKT 3HATUTEALHOTO BANAHMS ma BEIHYHHH NOACOGHOIO BpeMEHH Mo
nponyckam.
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CUETd OTHOCHTENLHOIO YBEJHYCHHS NPOH3BONATENLHOCTH 06K HMHOI
K/IETH NIPH YBeIHYCHHMH IJHMHBI CAMTKA (WM 3aroTOBKH)

b
k I+ L :
X= _( L ) (6)
o d4Lp i
L a s i

v ' e
Takum o6pasom s OACYQTA YBEJAHYEHHH NPOM3BOLUTEABHOCTH
UPH yBEJHYEHHUH NJMHH HEOGXOLHMO 3HATD TOJBKO CYMMBl MALIHH-

- HOTO X MOACOGHOrO BpeMeHH L0 H3MeHEeHHS AXHHBY H YBeAHUeHHs

BeCa CJIATKA B CBSI3H C yBeJHYEHHEM IJMHHI,

.

{ Bunoa\(bopmynu AJs BTOPO# rpynubl Kjaeredl (paboraromux
‘ C nepexpbITHIMU) :

Onpenenas CyMMy MAWHHHOrO BpeMeHH 1O dopmyie 5) nast
mopoﬁ FPynnnt xJaeTel, uMeeM: :

. L C- m—c_l
b, (5,

‘0\ Py — 1
) Lol (o070 1)
b2 Ty 3 ( p—1 )
OTKyNa .
by LT =) LS o) L,
b, U (ug ~1) U(py — 1) ,171__, )
"O . .
- L3 —_— P2 —
Ll T [71‘ - k, %
OTKY Ka 4
4 r
‘ by=b;-k,

T. ¢ YBeJIHYEHHE MAUIHHHOIO BpemeHHu NPOKATKH, KaK H B NMepBOi

- Tpynmne gaeref, HIPONOPYHOHAILHO YBEJAHYEHHIO BeCa CAHTKA HAH 33-

FOTOBKH. ' . .
3amensa B pasenctse (4) P, uepes P, u by uepes b;, noayuny:

N B b'l) ~
- (143 :
X = o 7)
‘ 14+ —-k
a4

7. € AN BTOPOH IDYNNHE 06XHMHEX Kaetelt hopmya ﬁo
X ¢ JIy4aercs
FAKOTO K€ BUNA, KaK ¥ ‘s NepBoii. pMy Y_ C

Il Bapuanur NPENYyCMATPHBACT YBequyeHHe NPOU3BOAKTEABHOCTH

Ly=L,,
n, = 2
F,<F.

16-—1415¢ 241



. Tak kaK TIpH NpOKAaTKe M3 WTyx A; M A; WHCJAO NPONYCKOB HE/ W3-
. MeHfieTcs, TO NPH MPOKATKE WITYKH A, OYeBHIHO HOBHICATCH KO3QH-
LHMEHTH BBITAXEK, T. € OyAeM HMeTb:

py < Py,
g, <4,.

Boieoa dopmyan ass I rpynnbr kaerTedi

[pumeHss paBeHcTBO (5) K YC/IOBHAM BTOPOTO BAPHAHTA NOCAE
npeoGpa3oBaHuil, MONYUHM: ‘

/ - _p bl — 1y —1) ’ < !
by = b =V =D (8)

Bec CﬂHTKé HJH 3aroToBKH }’BEHHQHTCF,I npOHOpuHOHa-ﬂbHO yBe-
JINYEHHUIO nonepelmoro ceueHyd, T. €.
s 1.
! F2

’.k-:Fl"

TpuruMasn, YTO KOHEYHHe CEYeHWs 3arOTOBOK AJsa A; A A, onu-
HaKOBHI, mvgeM: ,
p=r. 5 _ o
Fo' Fp g’
OTKYyAa ' :
' q,= k- q1

s
T. €. O6uias’ BHITAKKA , yBeJAHYHBAETCA NPONOPUMOHANBHO YBeNHYe-
HMIO BECa CJMTKA.

Ecad JONyCTuTh, YTO A00aBOYHAsl BHITAXKKA DPACHOPENeNHUTCS MO
NpomycKaM pPaBHOMEPHO, TO JIOJYYHM CJENYIOUYI0 33BHCHMOCTE
MeXJY yBeJHUeHHeM CPeIHEro X03(HUHEHTa BHITAXKKH M yBeJHue
HHWEeM Pa3MEepOB NONEPEUHOrO CeyeHus WTYKH:

e 2 (10}
P2

: — N
3ameHsss B paBeHcTBe (8) 5, Jepes VEu g, 4epes kqg,, NOJYYHM:
. 1

b2=b1;’//€ (kQI“])(;"l:'l) . \ (11)
(¢ — V) ( VE—1) ‘

3amenus B paBencrse (3) P, uepes P, u b, uepeés b;, nonyuum:

- b .
k(14
X = nf ta) : (12)
' 1 by Vk(kg, — D —1)
a n

(g, — 1)(&"1 Vk—_‘ 1)

i
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Bbison opmyant aas I rpyann Kjieren
ITpumenss pasencTso (5) x ycaosnam A@HHOTO BaPHAHTA, HMEe M-
) . ) . > -
b; —_ LlP‘f_H (JP‘m-—czi) .
R v{p—1) ’
b= L e 1)
orkyza e = 1) ’
o L i Sl [T )
b, P 7 —1) (g — 1).
P2

. n
~ Buipaxas ., uepes 1/5 (10), noayunm:

b, = b .V D =)

B~ ) VE—1) | 1
3amensis B paBeHcTse 1) P, uepes P, u by yepes b, HNOJYYHM:
k(l%f’;‘—) - '
X : (14)
1 b VR G VR — 1) (o, — 1)
| B I VE—1)
Il Bapuanr npefyCcMaTpuBaeT yBeJaHYeHHE uponano,ﬁmenwocm

33’ YT H3MEHEHHS YHCAa npo )
) NyCKOB NPH HEH3IMEHHHIX ]
H
" xﬁnetmmx Pa3Mepax mpoKaThHBAEMHIX MITYK (A, u A) THAIRREX
10 ycaoBuam Il Bapuanra, umeem: ' ¥

Fl ;—:_]:2,
L1=Lg;
ny # n,

Jo,

;ICHO, 9TC NPpHA yCAOBHU PaBEHCTBA HAYAJAbHBIX H KOHeYHRHIX Ce-

1 ; ! 2;

. 91 =q,.
Kpome Toro B pacuerax no uauﬁomy
@) M3MeHEHHE YHCJA NPONYCKOB I
ANT NOJHOCTBIO 33 CYET NPONYCKOB,
6) noaco6n0e Bpems, HEOGXOAUMO
NpH H3MEHEHWH YHCAA NPONYCKOB,
HAJBHO HM3MEHEHHIO YHCJAa MPONYCKO
CAeNyoUee COOTHOMEHRNE:

'y

”

BAPHAHTY, IpUHHMAEM:
s 11 rpynnm xaerer NPOHCXO-
BXOASIUX B TeMmD NPOKATKH]
€ Ha NPOKATKY OXHOrO CJAMTKA
MSMEHHTCS MNPAMONPONOPLHO-
B, T. €. 6YyHeT HMMeTh MecTO

a4 n
— == e ; a,—q @
ay 7, 2 1 n’



— CyMMa NOACOGHOro BPEMERH Ha ONHH CJHHTOK NpH HHCAe
nponycxkos ==, (10 COKpALIeHUsA);

a, — CyMMa TIOJICOGHOTO BpeMEHH Hd ONHMH CJHTOK IIpH YHCAE

NPOMYCKOB = 1, (10CIe COKPAILEHHA).

rae ay

Buigoa opMyabi 1as I rpynnbl kaeTed

CoraacHo paBenctsa (8), umeem:

- o pa(@— 1m0
by = .b‘ pr(gr — D — 1) ’,
BHpaXas ¢ 4epe3 p N0 YCAOBHUAM 11l BapnanTa, HMEEM:
=i,
OTKYAQ
LD
oy == -ﬁ:
B = . (15
1oy )

MoncTapass 3HaueHHe 5’4 B paBencTBO (8), MONYYHM:
1

My
bx‘/l-"':‘ "’(P'l"]).«

A

V™ —1
- 3amenss B papencTse (3) P, uepes P,, b, uepe3 b, u a, yepe3 4,,
nocxe npeo6pasoBaHHi MOMyYnM B OKOHYATEALHOM BHAE bopmyay
a8 pacyetoB no I rpynme kjaered;

by =

b
14+
X= ny a * (IQ
. ny - f’_1_V PP (e —1)
SR T

_ - Bwisoa ¢opMyanl masi Il rpynnbi kaered

[IpunMMAs, 9TO O6IAs BHTAKKA B MHTEPBAJax NPOMYyCKOB, Ompe- '

ReASIOMKX TEMN NDOKATKH A0 U IOCJE cc?xpameﬂnﬂ NMPONyCKoB, HE
M3MeHHTCS, NOJAYUHM: | '
Pm—-—c_’=P‘m—c——<p
1 2 ’

OTKyAa
m—c—p

by == \/P‘Tﬁc,

. Y
) ¥
TAe ¢ — YHCAO COXpAIaeMHX NponyCKOB.
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bV, . an

Flpumenss paBeHCTBO (D) K YCAOBHSM LAHHOrO BapHAHTA, UMeeM:
r_ Lﬂ*ci—H (-1,

=T
Y — Lypgt (3o —1).
. 2 v(pe—1) 7
oTKyna
by _ (ﬁg)wrl. (b =Dy —1) 18
B e (e — 1) 9
. * m—c—p_ N '
3aMeRsis :’:—j uepes '\ p¥, moayuum:
et
YV S (et V)

27 %1 yme—¢ y

=,
3aumensis B pasenctse (4) P, uepes P, b, uepes b u a, uepes a,
DOAYYHM: ! -

b
S 143
X= < al 20
I I3 1
.’.12 1.7_]. pm‘?—ﬂc—f (p — 1) ( )
no a4 ('_"—CV;-;"-_—C_ 1)

1V papnanT npenycmaTpuBaeT H3MeHEHHS B nponsnoﬁmeawocm
3a CUeT H3MCHEHMH B 4YHCJAE INPONYCKOB W MNONEPEHHOM CEYeHMM
HPOKATHBAEMOH IWITYKH NPH ¢ CIOBHH, YTO JJUHA HOCAepHed He
H3MEHSeTCH.

(CornacHo ycnoBMi NAHHOTO BADHAHTA, HMEEM:
Li=L,;
Fy # Fy .
n*tn, . -
TaK kak Fy £ F, u n, # n,, To, 0OUEBHAHO, 6yHEeM HMeTh:

G F 9o
C oy F

Buison dropmyan mas I rpynnbi kaereft
Ha ocnoBamuu papenctBa (9), umeem:

iy

P=0t2
R p.'l'l '
.OTKyna . ‘ !
ng

Pe = l/kP«f‘,
Po _ Ty
VR (21)
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3amensas B paBeHcrBe (8) p, yepes py H ¢, Hepes kq,, noAyuHM:’

b, = b, R = D) 22)

(@ — 1) (V kg, —1) ,
3amensts B pasencrse (3) P, uepea P, b, uepes b; u a, uepeg a,’
noayuum GopMyay AJs PacueToB MO INAHHOMY BAPHAHTY:

b
k(l:ri)
g bty pmmm D=1 ‘
V kp o
mota T =1y (Vg —1)

BmBoa dopmyant mas Il rpynnsl kiered

X =

T (23)

’

Mpumenss paBeHcTBO (18) K ycnOBMAM JAHHOTO BapHaHTa, HMEEM:

B —H —‘,‘_2_';-}1.(;15"_0—'?—1)(91——1)
-bz"b‘( ) P =) (1 ,

L]
Tpumenss pasencTBo (21) ¥ yCJIOBHAM XAHHOTO BAPHAHTA, HMEEM: -

m—ci-g
("'2 f—ri ’ p—
Py \/kplﬂ“ Pg =

m—c—g

V=
e

m—ec—g m—c—%

3amenss %:31 yepes , Vkpf, a p, 4epes \,/kpu'f“‘, NOJYUHM:

c+1 o-f-c-+1 m—c .
; e T k —1 —
= e pm—c—e, P‘1m“'~£rc? . S P P l g’u I)
(e 1)( Vel —1 )

3amensist B paBeHcTse (4) P, uepes P, b, uepes b, u a, uepe3d da)p

NOJMYYHM: ,
. b
k.(l +4)
- a/ ¢

X =
roo et pfeid m—c__ —

noa wp——n (" V= —1)

V BapsaHT npexycMaTPHUBAET H3MEHEHHUS B 1POU3BONUTEIBHOCTH
33 CueT M3MEHEHHH 4YMCAa TMPONYCKOB H H3MEHEHHs XNJHHBI 3aro-
ToBKM A,. Pasmepu nomepeyHoro ceyenus He HAMEHAITCH:

2

(23a)

BuiBon ¢dopmyab aas 1 rpynfbt Kaerelt

1]
HO YCJIOBI/IFIM NngaToro BapHaHTa, uMeeM:
' Ly# Ly
1= e
ny £ ny,
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-TaK KaK, 10 YCIOBHIO, HAYaJbHHE M KOHEYHEBIE CeYeHHMd MTYK A,
H A, OZHHAKOBHI, TO: x

g, =4

HO 'HepaBEHCTBO B NPONYCKaX (1, Np) TPHUBEJET K HEPABEHCTBY
CPeHUX KO3(DUIHEHTOB BBHITSKEK:

Ve

CorzacHo paBeHcTBa (15), umeem:
bac) ;_:f{, it
o=

Tlo ycnoBHAM XaHHOTO BapuaHTa, HMEEM:
P, L

b p=tr=

ALY
NpUMeHsa paBeHCTBQ (8) K YCIOBHSM NAHHOTO BAPHAHTA, HMEEM: -

. )

oy Lam (g —Dpi—1)
by=b, 7 e = D=1 (24)

3amensis B paBeHcTBe (24) %3 yepes k&, %2; qepes VP H py Ue-
. .
pes ., NOJyHHM: - : ‘
by = bk Y st (25)
' (1/%*?‘ - 1)
3amensit B paBerctse (3) P, uepes P,, b, uepes b, u a, uepes
a,, noayuum GOPMydy AJA DACUETOB MO AAHHOMY BapPHAHTY

b
Yo k(142
= &/ ,
L My b, RV PTRE D)

m A (V)

Buigoa popmyan aasi 1l rpynnsi waeTed

(26)

[Mpumensa paserctBo (18) x yc/oBHAM KaHHOTO Bapuanra, no-
JIYYHM: '

S e G =D 1)
b2— b] .k(pljl) . ((J‘;n—c . 1) (92“ 1) ? w

m—c—¢ __ ,

@7)

b

" pHIpaxas %1 yepes \/P‘f [Ha ocHOBanuu paBencrsa (17)] # moxcTasissd

noc.nemxeeln dopmyay (27) nocie npeo6pasoBaHuit, MOJIYUAM:

ele41) (0g — 1) ‘
by = b pm—e—¢. Al T (28)

(= 1)
/ Pa;.n_c“? —1
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3amensas B pasenctrse (4) P, uepes P,, b, uepes b; u a, dvepes a,
noayuam Gopmyay AJAf PACHETOB:

) b,
) El1 —‘,)
X — < T (29)
ma! -béakp.'%f:—l:".__h%—:?l_)_._ ‘
, m ay (Pin—c—({) __1)

'VI BapwaHT npexycMaTpuBaeT H3MEHEHHS B NPOU3BOJANTENABLHOCTH:
3a cyeT H3MEHEHHS YHCJa NPONYCKOB, NONEPEYHOro CEYeHHS U AAHHBE
3aroTOBOK OJXBOBDEMEHHO, T. €. U3MERAIOTCA Bce Tpu (akTopa.

TNlo ycn0BHAM AaHHOTO BapUAHTA, MMEEM:

. L, ¢L1§

| e
\ 1y Ry

HepaBeHCTBO B NMPONYCKaxX M HAYaJAbHBIX CEUEHHSX JACT HepaBeH-
CTBO B CPeJIHMX KO3(MUHEHTaX BHITSXEK H B OGHIMX BHITSKKAX, T. €.

917Gy
TomF e

Hicxons us ycnoBuii NaHHOro BapwaHTa, HMEEM: '

g
P, FL gL,  Po’Ly
B—="2=t20 o Ja2 272 30)
Py Flig. ol iy, ( )

O6o3nauuB —ILf yepes 7, MOAYUHM:

ny —
___.ig__‘; - E'?;__V E: n;“fi;
k——P«”1 T By (7)9‘1 S

¥

[TpuMensis paBencTBo (18) K YCIOBHAM JAHHOTO BAPHAHTA, NONYYHM:

: : G —NDE, <) -
= b, b2 , (31)
Ly (P — 1) (s — 1) )

L2 Yo el k ni—n, .
3ameHss 7] Uepes Y M 2 depes J/ o p T, mOAYUHM:
1 1 H

k
”’F:”IYIV(%)‘PT—: (‘ 9,'—1)(1*1—-1)

by

7
n /R M
=, 2ur—)
3avensin B paseHctse (3) P, uepes Py, b, uepes b, u a, uepea a;,
noayuyum GopMyay IJs pacyeTos:
) \ . 5
k(142)
X= P .
—— —_ g —
22_._}_?-1"{;7‘(&) nl—ng.—.(._’!._”l___l‘)—._(i"_ir )
o b LV Ay ’V'k n 1
=Y Fer—1)

(32)

£

: (33)

248

-

3

Bmhon dopmyant aas Il rpynon kaerei

ITpumenss paBeHcTBO (32) K yC/IOBMAM XAHHOTO BAPHAHTA, mO-
JYIUM: . ‘ '

.

m—e—9 E mec
¢ M —1 (P‘1 —1)
b=bx L G m_c_)(, T
k
(P;’""c_l)( V;P{”"’—J

3amensis B pasencte (4) P; uepes P,, p, uepes b, u a, vepes a,,
NOJYYHM: , ‘ -

- b;
k (H‘a‘;)
m—e—¢

K e
ny | by, T (‘{P‘i" E_I)(P‘l—l)
i 1O s e
1 1 S
~ ,(*‘i”i‘”)( V‘w‘l —1) |

Pesy/LTaTH NPMBEJCHHHX BHINE AHAIUTHYECKUX BHBOXOB NMPEA-
crasiaeHsl rpaduueckd aas Bapmantos I, I, IV u V B BHae HOMO-
rpaMmbl (dur. 141) pas [ rpynnsl o6xUMHEIX kieTed.
 Ilpu noCTPOEHHH HOMOTPaMMEI, TPHHSTHL

1. CooTHOwenne MeXRY NOXCOGHEIM M MAIIMHHEM BpeMeHem 1 ¢1
AJ BCEX BApPHAHTOB. : -

2. Oasn IV u V BapHaHTOB, CBA3AHHHWX C COXPAIEHHEM YHCAR
NPONYyCKOB, 4YHCJO MPONYCKOB N0 COKPAIEHHs UPHHSTO 9, mocae

» cokpamenns—7. Cpelnuil kosuUMEHT BHTSIKKH TpH 9 mpomyckax
(xna cautka A;)—1,30. :
Ilo ocu afcuucc OT/OXKEHH M3MeHeHus (yMeHbUIEHMEe WIH yBe-

X =

. (35)

+ IMUYEHHE) DA3BECOB C/IHTKOB HJH 3arOTOBOK. (K), rAe 3a eAuHHIY

MPHHATA BEJHYHHA NEPBOHAYAJLHOrO BECA HCXORHOrO MeTalia Ipo-
KATKH. ,

e ocu opauHAT OT/I0XKEHBI COOTBETCTBEHHLIC H3MEHEHHs B IPO-
M3BOAMTEAbHOCTH (X). EnmHHme 3pech COOTBETCTBYeT NpoOH3BOAM-
TEJBHOCTD, CYIIECTBYWLIa# 10 NPUMEHEHHH TOrO HJH: APYTOro Ba-
pHUaHTa.

Ilns BapuantoB IV u V, cBsi3aHHBIX C COKpamieHMeM uHCAd npo-
MYCKOB, HEH3MEHHHIA pasBeC CJAMTKOB TAKXKe fAaeT YBEIHUEHHE FPO-
'HM3BOJIMTENBbHOCTH, YTO H BMAHO H3 HOMOrpammul. Hanpumep, npu
COKpAaIeHHH NPOMYCKOB ¢ 9 N0 7 M NPH HeM3MEHHHX PasMepax M
BECaX 3aroTOBOK NPOM3BOAMTEJBHOCTH BO3pacTaeT Ha 27 %.

Cpasnenne kpuBeix I u Il BapuantoB noxTsepmxiaer 60Jb1IYIO
addextupHoCTs I BapHanTa, -npu KOTOPOM yBeJHYEeHUE pasBeca
CJAHTKA NPOMCXOLHT 33 CYET YBEJMYCHHT DPasMEPOB NONePeyHOro
CeueHuUs1, ’

YeM Gospuie yBeAHMUHBALTCA pPasBec CHIUTKA, TeM GoJblie cKa-
3BIBaeTCa npeumyiyectso Il Bapuanra.
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A3 cpaBHEHHMS KPUBBIX IV u V BapHaHTOB BHIHO, ngcilgné)(')l;:J;xé
e enue INPOU3BOAUTEIBH
¢ a3BECOB CJAMTKOB yBEJIHY : e
qei"#vpgapuame, KOIa Pa3Bec CAHTKA yBeJUUHBAETCA 34 iqume)éB?)g "
~ggﬂﬂﬂ pa3MepOB. NIONEPEYHOro CeHeHHs. [pu ymeéHbUIEH
BECOB CAMTKOB MMeeM OOpaTHOe fBJCHHE.

1

2
\

4 T
30 - i >
15 L P
180

178
170 o
166
160

fof

\=<)\ \
X
AN

160 !
145 g Pl

40 A = |
135 Wy —

0
130 p % o o
125 | - i Qi
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L5 —— “g\\
o
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o
B @0‘} _
w0 Y ) J
M ¥ 90 195 £00
0 185 190 195 24
g 7 113 120 125 130 135 140 145 150 130 160 (65 170 475 160 165 1
O o L6085 070 )5 080 85 090 055 1 105 U/ ;/70 B

Uspgrena 8 npouslodumenbHocon:

]
2

Kaereit
<dur, 141. HomorpaMma H3MEHEHHSH npony¢kHoit cnoco6H0c1y;al?06ﬂc)ggal:{bxx
1 rpynnsl MpH W3MEHEHHH PasMepoB CINTKOB HIH

. : '

4, YepHoBble ¥ YHMCTOBbIE JUHWH

Hpézmonoxmm, 4TO KJEThb HJH JHHHS KJaeTel padoraer ¢ sig(()):

ToBKOH A; M MH IKenaeM ysHaTb KaK H3MeHHTCH nponyxf}(;zgmepm
OKATKYy W3 3aroTOBKH,

CcOGHOCTb KJETeH, eciH BecTH INpO {
KOTOpOH B CPaBHEHHH C 3arOTOBKOH 4, M3MEHHJIUCD, npmxemPI Brxpag-
BHCHMOCTH OT KO3(QHMLHEHTOB BHITAMKKH, JAONYCKIEMHIX nneeaeﬂmo
KaTKe, W3MEHEHHE STAX pasMepOB MOXET TNOBJEYL K U3
yKcJga NPONYCKOB. . . )

dtu %SMEHEHHH JALYT Te Ke HIeCTh BAPHAHTOB, YTO H AAF 06
XKUMHBIX KJeTeM. ‘

B pacueraX 1O BCEM LIECTH BAapHAHTAM HEOGXORMMO HCXOXHTH
#u3 rpabukos paboTs xJiered, -

Ill)m?y,noﬁcma pacyeToB Bce rpaduxu HOpMaJIbHOH pago:u Illll'?gl
HOBLIX M UHCTOBHIX KJeTe#l uau JuHuil pasOuBaloTcs HA TPH TPy 1

B nepsyio rpynny BOHAYT JHHHM HJIM KJETH, Ha KOTOPHIX rrpeﬁ
KaTKa, NPOM3BOAMTCA 6€3 MEPEeKPHTHH, T. e NPOKATKA CAEAYIoNL
ITYK® He HAUMHAETCH KO KOHIA MPOKATKH NMPEABAYIUEH.

250

s

K nanHo# rpynne B OCHOBHOM OTHOCHATCH KJETH
¥ KPYNHOCODTHHIX 'CT4HOB, MPOKATKA B KOTOPHX,
COCPeNOTOYEHA B ONHOR MMM ABYX (NpH HeGOALIIOM
CKOB) KJIETHX.

[padux paboTH kxerelt, xapakrepuuii p1a stoft rpynnm, fipex-
-CtaBjeH Ha ¢ur. 131.

‘Temn npokatku mo atomy rpaduky onpepensercs:
T=3tut+ Sitatg.

) 4 .

Bo BTOpYIO rpynny BonyT kieTH WM AHHEE Kaertef, pa6orawo-
e ¢ _nepeKpHTHAMH. K oTOM rpynme orHocaTes: ®

a) YepHOBHIE, KJIeTH MM HEpHOBHIE JIMHWH, paboTaoliue C mepe-
KPEITHAMH, TEMI JIDOKATKH KOTOPHIX ONMpPENENAETCA KAEThIO, MMEo-
el HAUGOABILYIO CYMMY. MAWHHHOTO M NOACOGHOrO BPEMEHH;

6) 4HCTOBHE JHHWH NpH HANMIMM HA OXHON HAM HEeCKOJIbKHX
KA€TAX Yucja nponyckoB > 1, 4TO XapaKTepHO AAS UHCTOBHIX JM-
HHA MEJKOCOPTHHIX CTAHOB, PACTIOJOMEHHHX B OXHY JHHHMIO C MOf-
FOTOBATEJbHEIMU KJeTaMH. THNOBHH rpadux raxoi pa6ore mpen-

CPeXHECOPTHHIX
nocJae oﬁxqa Ma
YucaAe mpomy-

cTdBjeH Ha ¢ur. 135,

Temn mpokarkm nmo stoif rTpynme kaerelt MoxHO BHIDA3UTDL B

O0HIeM BUIE:
T = Srtut Srtat g,

TN ¢ U m-—HAYaIbHLA 4 KOHEUHHN NPONYCKH, BXOZSIWHE B TeMmn
TIPOKATKH.

B Tperbio rpynny soitnyr ausuu Kaereft, paGoraomue ¢ nepe-
KPLITHAMH, NDH YCJOBHH, YTO TEMI NPOKATKH ONPEXLAALTCH MOCAL]-
HAM OTAEJNOYHBIM NPONYCKOM. ‘ ,

TO XapAKTEPHO JJA YHCTOBHX JIMHHH MEJIKOCOPTHHX CTAaHOB,
HMEIOWUX 10 ONHOMY HPONYCKY B KAXIOH KJAETH.

Ha ¢ur. 136 npegcrasaen rpadux paboTu YHCTOBOH JAHHMH CT4HA

25(;43&3011;21 umend Ilerposckoro " npu npokare KPYrJoro xesesa
MM,

Temn nmpokaTku 1no gamsomy rpaduxy B OGlieM Buile Oompeje-

L JIsieTcs: ,
T iz thu ~+p,

rae E{;tm~mamunﬂoe BpeMs B NOCJEAHEM NPONYCKE;

P ~—VHTepBAT MeXNY KOHUOM TPOKaTKH NpeAHAymeHd u Ha-

HaJIOM MPOKATKY CAefyloulel IITYKH B NMOCAEIHEM OTHe-
JOYHOM mpomycKe. : ‘

Aas mepsoit 2pynnet weprosux w wuCcmMOsHX AUMLE UL Kaemeil
pacueTsl 1O BCeM WIECTH BAPDHAHTAM JAAyT Te xe QOopMYJasl s H3ME-
HEHHUS POU3BOAUTEALHOCTH, YTO U COOTBETCTBYIOUIHE BAPHAHTH s
O6GXKUMHEIX KJeTei.

Aas emopoii epynnec nepsbie 1Ba BapuanTa TAKXKE JNAIOT aHAMO-
THYHBIE OGXHMHBIM KJAETAM (HOPMYJIHL '

Jlsl oCTaNBHBIX, 9ETHPEX BapHAHTOB PAaCueThl MO BTOpO# rpynne
KJeTeH CJefyer NPOu3BOAUTH, PACCMATPHBAS ABA CJyuas:
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1

Nepewifi cayuafh. Koraa npoucumienline U3MeHeHHs B 4HCJe NPo-

NycKOB H pasmepax, 3aroTOBOK He M3
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*Jaduan crnopona_

H
{

[lepeduan cmipona

0 zaBojaa HMEnrM BopolmioBa npu

M
(

3

dur. 142, I'paduk HOpMaabHOH PaGOTHL UMCTOBHX KieTeH CTaHa 50

IpOKATKe KPYraoro ienesa (J 45

MEHSIOT CYIECTBYIOIIEro no-
pAaKa NPOKATKH U Y3KOro Me-
cTa, T.
HarpyXesHasg x0 USMEHEHMS,
noc/e- H3MEHEHHs] YHCIA TIPO-
IYCKOB OCTaeTcd Takxe 60-
Jee HAarpyXeHHO#, yeM ocC-
TaabHele 'KAeTH. Hanpuwmep,
Ha ¢ur. 142 npexpcras.aeH rpa-
¢dbuK HOpMaAbHO paboThl 4u-
CTOBOH JuHMH ctaHa 500 sa-

' Boja HMMeHH Bopowuaosa npu

NPGKATKE  KPYIJIoro xenaesa

& 45 mm. [Ipoxarka mocae

06)XHMa NPOBOJAMTCH B TPeX
KJeTAX:— I1epBas KJETb uMe-

eT WecTb NPONYCKOB, BTOPas:

U TPeTbs KJETH — IO ONHOMY
nponycky.

Temn * npoxaTkH onpepe-
JSeTCA NepPBOR KJEThIo:

T=3itu+ a1 8.

Ecan Ha 1nepBO# KJIETH
COKPATHTb JABa INpONyCkKa H

BECTH MPOKATKY 33 YeTspe

NPORYyCKa, TO TeMN NPOKATKH
B 3TOM Caydae OyaeTr ompe-
AeJSTHLCA TOM ke KJeThi H
COCTABHT:

T'= S0+ S%a+g.

Jlnsi sTOro cayuas popmy-
Al A8 MOACYeTa H3MEHEHHS
NPOH3BOIUTEABHOCTH MO OC-
TaJbHHM YeTHpPeM BapHaHTaM
6yLyT TAaKHMH Xe€, KaK B 45
Il rpynns O6XKHMHRX KJAeTeH.

Bropo#i cayuaft, Koraa B
pe3yJabTaTe COKpalleHHA 4H-
¢/1a NPONYCKOB MEHAETCsd Y3-
KOe MECTO JHHHuM, T. €. CyM-
Ma BPEMEHHM, 3aTPauUBAEMOrO
Ha TNPOKATKY B HHTEpBaje
ponyCKOB, ONPEAEAomEM

TeMI NPOKATKH 10 H3IMECHEHHH,.

CTAaHOBHTCH MOCJEe M3MEHEHHS MeHbIle, yeM Bpemi Ha TNPOKATKY B

nocJegHeM MPONYyCKeE.
252

e. KJeTh HauboJee:

\

B aTOM Cayyae TeMn NMPOKATKH MOCJE COKPAINEHUS YKCHA npomy -
CKOB Gy/leT OnpeAeasThCs NOCACAHAM UPONYCKOM, T. €. paccmartpusae-
‘Masl JUHMS U3 BTOPO# rpynns! NEPeXOAHUT B TPETBIO IPynny kjereil.

dnrn. mpemseii epynns Kaemel M3mMeHEHHs B UHCAE NMPONYCKOB
0IpH HEM3MEHHHIX pasMepax WITYK He nanT 3hdexra B U3MEHEeHHM
TPOH3BOAUTEABHOCTH.

. Hpggumaﬂ T€ Xe 0503HayeHHsl, YTO H NPH BHBOXAX $OPMYJT A5t
OOKUMHBIX K/IeTeH, BhiBeIeM JJIs IIPHMEpa HECKOAbKO (OpPMyJa AJas
pacyeTa U3MEHEHHS NPOU3BOLUTENBHOCTHU. -

. Tlepsobiii npumep. BoabMeM nmepBbill BAPHAHT A TPETbEH rpynnu
KJeTedl. DTOT BapHaHT NPEAYCMATPUBIET YBeNHYEHHE NPOU3BOIH-
TEIbHOCTH 32 CYeT. yBeJUYeHUsl NJIUHH IPOKATHIBAEMON ITYKH.

. MamunHoe Bpems JJs MOCAeAHEI0 NPONYCKA: '

,  RL
b= Fks L8

1 Fyo v
b Fela _ Lot
27 Fyu v’

Orunowenne ux (TaK xak Fn, v, F, i F, paBHn Mexny co6oi),
COCTABHT: :

b_L_P_,

& LT P

P, uepes Py, b, uepes U] u a, uepe3 a; B dop-

by ¥
R TERS
X= k(al+bl) . ( + al) .
a,+bk b
1—{7a,1-k

dra popMmysa omuHaxoBas ¢ QOPMYAOR AMA OGKUMHHX KJaerell
110 NePBOMY BapHaHTY, NMPUMEHMMA M I/ NEPBHX ABYX Tpynn yep-
HOBHIX H YHCTOBHIX KJeTeH II0 nmepBOMy BapHaHTY.

Takum oGpasom, mo mepBOMy BapHaHTy AJs BCeX TpeX Tpymm

9 TOrZa 3aMeHas
myae (4), umeeM:

KJeTedl ‘moJyyaercs OfHAa M Ta e (opmyua.

AHanusupys 3Ty GopMyJy MH TNPHXOLHM K BHBOAY, YTO YBEJH-
YeHHE passeca MITYK yBEIHYEHHEM JAHHH 3()(GEKTHBHO TOABKO NpH

. 60/BLIOM yneqbHOM BeCe NMOACOGHOTO BPEMEHH B TeMie IPOKATKH,

T. €. A8 NI0X0 MEXaHMSHPOBAHHHIX Kaereldl, pa6oraiomux Ges me-
PeKpuITHi. ~ ' ¢

Bropoit npumep. Bosbmenm Il Bapuant mas E-ropoﬁ TPYIIEL KJe~
TeH, AJA BTOPOTO- CAyYast.

MawunHOR BpeMst A0 H3VEHEHHS:
b — Lypyo (PP — )
o(p—1)
* [pu BriBone “3T0H GopMyan onepexenneM npeHe6peraeM, Ho BBHAY TOrO,
910 ONEPUPYEM OTHOLIEHHEM —b‘:' omubka Gyner HeaHagUTEldbHa.
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Jlo yCapBUIO TeMn NPOKATKW NOCAE YMeHbLIeHHS YHcJAa Npo-.
NYCKOB OYIEeT OnPeAeNaThCH TOCAEAHHM OTHENOUHhM NPOTyCKOM.
MawmuHHOe BpeMsi B 3TOM npOnycxe Oy ner:

' b LzP _Lsgs,
o 2T Ty T T
OTKYyZa ;
; by « Ligy(p =1
by  LpSTlePt—1)’ K
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