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[MEPEYEHDb OBO3HAUYEHMM, ITPHMHATHIX B KHHUIE

F — o6uas miomans Kanubpa
Fo u Fy— nrowans OTKPHTOrO H 3aKPLITOrO (hiaHues
H — o6was BbicoTa kanubpa
B — o6uwaa wnpuHa xanubpa
ho M hy — BRICOTA OTKPBHITOTO H 3aKPHITOrO (JaHLEB
bo W by — TONWHHA OTKPBITOTO H 3aKPHITOro (GraHiues y ocC-
HOBaHuA
Qo U @z — TOMUHHA OTKPHTOrO M 3aKPBHITOrO (PNaHUEB Ha KOHIe
¢ — cpeaHaa TOJUMHA (aaHna
d — TonMHa welkn
B, — winpuda paspesHoro xanubpa
H p— BBICOTA Pa2Pe3HOro Kajiubpa
o~— YroJl YKJIOHAa BHYTpPeHHHX rpaneil ¢uanues (B Hexo-
TOPBIX CAYYasX YroJ 3aXBara)
¢ — yron ykjOHA HapyXHHIX rpaHell diaHies
R — pannyc 3akpyrieHus Mexny (aaniem ¥ uefikod
¥ — PagnyC 3aKkpyrieHus B IAyOMHE 3aKDHTOrO daaHLa
Dy — xaraiomuit guaMeTp
L K — KOI(QHLUHEHT 06KATHA .
Ry, kg 0k — KO3HIMEHTH 00KaTHA B OTKPHITOM M 3aKpbITOM (1aguax H
, nmerke
ko M hz —KO3(hHUHEHTH O0GWATHA TOJLMHBL B OTKPBITOM M  3aKPHITOM
Gaa”nax
A, n }‘1; — Ko3HUMeHTH O0XAaTHA TONUIHHL HA KOHIE M Yy OCHUBAHHA
¢aaxna
Mo H Yz =~ KOIQHUHEHTH OOMATHA BBICOTHI OTKDPLITOrO ¥ 3aKPLITOrO (PJaH-
ueB i
AR —obxarne (abconoTHoe)
A b — ywnpenne
M — BLITSKKA
f—koapuunent rpeuust (rmo KupxGepry kosduuueHr obxarua)
z — cMeuleHHe OCH (pnaHueB HM3-3a HEPaBHOMEPHOCTH OO0XaTHs

HCKOMOH

H T.A.) 3T 0603HAYEHUs TIOKa3bIBa-
10T, YTO [aUHAA BENMYHHA SBAFETCH

Co wrpuxom (uanmpumep: o, F'qy

IIPEIUCJIOBUE

B. ycaoBusix MaccoBoro IpOM3BOACTBA I[IpOKaTa Ha HOBEHMIHX
BEICOKONMPOH3BONUTENRHEIX CTAHAX KaJuOpoBKa Jo6oro mnpodHiIg
OOJIXKHA He TOJIbKO OGecneunBaTh NOJNYHUEHHE NPaBHJIBHBIX DasMe-
PCB OKOHYATEJBHOrO MPOAYKTA, HO OTBeUaTb TaKXKe pARy APYTHX
rpeGoBanuil. DBaHeflllne W3 HHX — MHHEMAJbHBI DacXol SHep-
THH Ha NMpOKaTKy, HAUMEHBUINE U3HOC BaJKOB U YAOOGCTBO HX mepe-
TOYKH, JIETKOCTb W' OBICTPOTA HACTPOHKH CTaHa, MpOCTOTa ero 06-
CJLYJKHBAHKS.

EIMHCTBEHHBIM HAJ€XHEIM METOLOM YIOBJIETBOPEHUS Nepeumc-
JIEHHBIX TPeOOBAHHH SBJSETCS, MO MHEHUIO aBTOPOB, MeETOJ paB-
HOMEpHOK nedopManuy BO BcexX yactax mpoduns. Kax nokaselBaer
OBIT, TpUMEeHEeHHe KaJuOpOBOK, pa3paboTaHHLIX Ha OCHOBE YyKa-
32HHOTO NPHHLHMIA, 3HAYUTENBLHO YMeEHbIIAaeT HATPy3Ky Ha JBHUra-
TeJIH, YHCJIO MOJIOMOK AeTased cTaHa W M3HOC Baskos. baaromaps
3TOMY YyBeJIMUUBAETCSt NPOU3BOLUTENLHOCTE H CHHXKAaercd ceGecTou-
MOCTb BBITYyCKAeMOH MPOLYKIIHH.

CrénpanbHas JuTepatrypa 1o BOIPOCaM KaJnGpPOBKH ycrapela
¥ COBEpLICHHO He OTBeuaeT TPeGOBAHUSAM COBPEMEHHOTO NPOKATHO-
ro npoussoiactea. CylecTBYIOIINe METOAL KaluOpOBKH (JaHUEeBbiX
npodumaell, riraBubpiM 06pasoM NpeNJIoKeHHble VHOCTDAHHBIMH ab-
TOpaMHM, He HayYyHBI U, XOTs IIOCTPOEHBl HA SMINPHUYECKUX AAHHBIX,
UTOPBAHBI OT HEHCTBHUTENLHBIX MPOIECCOB, NMPOTEKAONMX B (acon-
HBIX Kasaubpax, BCJIENCTBHe YEro He MOTYT CJAYXKUTh OCHOBOH JJif
NPOEKTHPOBAHHA KaJuGPOBOK. Kpome TOTo, HMewoulpecs B JHTEpa-
Type CBeenus o KajuGpopke (iiaHieBbix npodusell o6bYHO AAKOT
JHIUL 06IHe TOJOXEHUA o crocofax KaJuOPOBKH, IO3TOMY, HOJb-
3yAChb TOJBKO HMHM, HAYUHAIOMKE KaJluODPOBILIMK HJIM CTYHEHT He
MOTYT CAMOCTOSITEJLHO CO3AATh MPABHABHYIO KalHGPOBKY 63
KRAJIU(DUIHAPCBAHHOTO PYKOBOJACTEA.

Hacrosmuit Tpyn npeacraBiaser NONBITKY CO34aTh MET O/
paoueTa KanuOpoBKH GJaHLUEBLX npodusiell Ha OCHOBE TeEOPE-
THUCCKOTO aHajusa mpoieccoB pedopmanui B (HacoHHEIX KajnG



6 IIpeducaosue

pax. DTOr Meroz, NPOBEPEHHBIH M MOATBEPXKIEHHBHIH Ha ONbITE pa-
GOTEl COBDEMEHHBLIX BBICOKONPOH3BOJUTENbHBIX IIPOKATHEIX CTAHOB,
JOCTyNeH He TOJBKO CHELHAJUCTY-KaJUOPORIUKY, HO H JIOGOMY
MPOKATYUKY — MHIKEHepy, TEXHHKY, CTYACHTY.

OcHOBHBIe NOJIOXKEHHsT HOBOTO MeTofa KaauOpoBKM paspaboTa-
gul B. Il. Baxrunosbim. OHH nsJjoxensl B § 4, 5 6,7, 8 9u 14
nacrosieli kauru. OcrasbHble maparpadbl ¥ NpEMepsl KaJuGpOBOK

paspaGorag M. M. Illrepnos, moxy o6iwm pykosoactBom B. IT°

Baxtunosa. ‘

ABTOpLI HaZEIOTCs, YTO TpeAJaraeMoe PYKOBOACTBO OKakKeT Cy-
[IECTBEHHYIO MOMOLIL KaK NpPCH3BOACTBEHHUKAM, TaK H- NPENoaaBa-
TeJIM W CTYHeHTaM YueOHmIX 3aBeNeHHI.

e W

e S ———. 5, -

e

BBEIEHHUE

Kanu6popka Gianuessix npodusei- gpisercs OXHHM H3 HaHbO-
Jle€ CJOXKHBIX DaslieJlOB TEOPHH NMPOKATKH, TaK KakK JIJs MOAYYEHHS
3THX Npodusell mosoca IOABepraeTcss He TOJbKO NMPSMBIM, HO u GO-

KOBBIM -O0XKATHSM, NPaBWJBHEIE NOAOOP KOTOPBIX BHI3BIBAET IPH

pacuerax sHAUMTENbHBIE TPYMHOCTH.

- CyiuecTsyililye B HaAcTOsflee BpeMs MeTOIB  KaJHOPOBKH
¢nanneBnx npodusell B GONBUIKHCTBE CJydYaep TEOPETHUECKH He
c6ocHoBaHbl, Onp GasupyloTCs Ha SMIHPHYECKHX (PopMyJax M Aa-
10T BO3MOXKHOCTL, HCXOLSI M3 TOTO WM HHOTO NPENNOJIOXKEHHs, NOo-
Ny4UTH psin HEOOKOAMMEIX IIPOMEXKYTOUHBIX KanuGpoB. IJTH MeTo-
nbl, ’ pazpaborannble TJAaBHBIM 06pa3oM HMHOCTPAHHBIMH ABTODAMH,
COCTARJIEHB! TPUMEHATENBHO K YCTAPeBIIHM  MaJONpOH3BOIHUTEJN b=
HbIM CTaHaM ¥ BHOOABOK pacCUMTaHbI Ha 3arpaHUYHLIR COPTaMEeHT.

B macrodlliee .BpeMsi, B YCJOBHSIX OYpPHOrO pasBUTHS HALIEro
NPOKATHOrO MPOU3BOACTBA, KOTAa MOAABJMollad Macca MpoKaTa mno-
JIYU2eTCsl Ha HOBeHUIHX BBICOKONPOHU3BOAHTENBHEX CTaHaxX, 00paso-
BaJica HEKOTODHIH pA3pPLIB MEXKIY TeOpHell M NPaKTHKOH IPOKAaTHO-
ro NpOM3BOACTBA, 0coGeHHO TIIyGOKO oOuiyillaeMbll 3 BOTMPOCax Ka-
au6poeky. [locjennie KHHIH O 3THM BONpPOCAM M3M4HBI efle 10
OteuecTBeHHOfI BOHHBI M He OTPAXAalOT BaXKHEWIIMX LOCTIDKeHHH
Hallell TPOMBIIIJIEHHOCTH 3a nocjennue [0—I15 jer. '

_ JIOBOJIBHO paCHpOCTpAHEHHBIH MeTON KanubpoBKH — (JaHIeBbIX
npoguiei, npenioxkennsift Kupx6eprom, Bechma mnoJHO, HO Ge3
CYIECTBeHHOH KDPUTHKH H3AOKeHHbIH B KHure npog. A. [I. Buno-
rpajioBa, COEEPLIEHHO HEe COOTBETCTBYET YPOBHIO COBpEMEHHBIX Tpe-
SoBaHull W JoJKeH OBITh NPH3HAH HEYAOBJECTBOPHTENbHbIM, Becpma
HCKYCCTBEHHO ¥ ONHOCTOPOHHE peilaeTcs BONPOC - O KalnuGpoBKe
GaJok mo Merony Jlempna, onyGJAMKOBAaHHOMY B IOCJEIHee BpeMs
B aMepHKAHCKHX TeXHUYeCKHX XKypHaljiax.

Meton KaauGpoBKY, W3JOKEHHBIH B HACTOSLIEM DPYKOBOICTBE,
BRITOIHO OTJAHYaercs or Meronos sKesa, Mena, Kupx6epra, Jlena-
Na W APYrdX MHOCTPAHHBLIX aBTOPOB TeM, UTO E€ro ILeJbio ABJSETCS
He TGJBKO IOJyuYeHHe NPaBHJBHOTO NPOQHIA, HO TaKKe HAMMEHb-
luas 3arpara SHepruy Ha NPOKATKy W MHHMMAaJbHBIE pacxon
BaJKOB, QPOPMYJIB AJis OUpelesieHHs PpasMEpoB HMPOMEXYTOUHBIX
KaIuOpoB MOJYYeHB! AHAJUTUYECKHM NYTEM H XOPOIIQ COrJIACYIOTCH
¢ TAHHBIMM NPAaKTHKH, UTO NOATBEPIKAaeT OCHOBHBIE NMOJIOXKEHUS, HA
OCHOBAHWY KOTOPBIX OHU BBIBEIEHBI.



8 Bgedenue

VscHeHHe HOBOro MeTona ofJeriaercss NPHBEJEHHLIMH B PYKO-
BOACTBe INIDHMEPaMH, KOTODHIE COCTaBJIEHBl IDHMEHHTENBHO K CO-
BPEMEHHBIM NPOKATHHIM craHam. [lpennaraemblii MeTo H3JI0XKEH
AOCTaTOYHO MNOAPOGHO AJIS COCTABJEHHS! MMEPBOHAUAJNbHON INpaKTH-
YeCKH NPHUTOXHOH KaJIHGPOBKH.

Cuienyer NMoOMHHTb, (UTO HOBas KaauGpoBKa HOMXKHA OhITh paspa-
Goranma c TINATeJbHBIM Y4ETOM BCEX OCOGEHHOCTEH  HMEOIIerocs
Win NPOEKTUpyeMoro craHa. Hesjb3s Mexaluuccku NEPEeHOCHTH €
OZHOTO CTaHa Ha JPYrofi Na)e XOpOIIo 3apeKOMEHIOBABILYIO cedsl
Kaaubporry. Heofxonumo yuuTHIBATL BCE OCOGCINOCTH HOBOrO Cra-

Ha ¥ B COOTBETCTBHH C HUMH PCIIATL BONPOCHI O ROSMOXNKHBIX HIMe-
HeHHSIX B MeTome KaJmOponki, HojAGOPE palluOUualBHOTO  PeXKUM3
06KaTHH, ONTHMAALILIX  THCCH KaOpon p JAPYIHX  IepeMedublx
BeqHYHH. Bee 9191 nonpocsl focratouno noapoBHO OCBEINEHB! HUXKe.

B pyronoacrse pacemorpeiuur meronsl KainGpOBKH ABYX HaHGG-
Jee THIUNLIK NpejcTaBdTesell GaaHueBex npoduieil — Gaaku

oneesiepa, G onpeieJaeHdpiMy KOPPEKTHBAMHA HX MOXKHO pacnpo-
CTPAUITL 1 na JApYyrHe aHaJOTHYyHBle NPOgUIIH.

I. KAJIMBPOBKA BAJIOK

[ 1. Oduue noJoHEeHus

[Tpouny, oCu OTHENBHBIX 3JeMEHTOB KOTOPHIX  PAaCITONIONKEHbI
moj HeKOoTOpHIM yrioM (damte scero 90°) K coemuHAMOMIEH HX yac-
TH, HaspBaloTcd GaaHmeBb My K rakuMm npoduiasm OTHOCATCS
nByTappoBble GaJiku I, UIBEJIEPHl 2, PeJIbChl 3, TaBPOROE XKeJeso 4,
KOJIOHHOe Keyie3o 5 (puc. 1) H HeKoTopble [pyrhe.

Crennduyeckasi 0COGEHHOCT: NPOKATKH (DJIaHIEBEIX Npoduied

3AKAYACTCsT B TOM, 4YTC HUX HEJb3d TOJYYHTL U3 HpHMOYI‘OJTbHOﬁ

= i =

Puc. |

3arOTOBKH HJIM CJAUTKA, €CJAM NPUMEHATH 6oJiee HJIX MeHee paBHO-
MepHble 00XKaTud, Kak B CJaydasx NPOKATKH IOJOCH, KBaJpara
d IPYrHX NpPOCTEIX npoduied.

Opnnako npu NPaBHIbHOH KaluGpoBKe HepaBHOMEpHOe nedopMi-
DOBaHMe OTHCIbHLIX 4acTeil NOJOCH, HeH30eKHOe B HpOILECce Ipo-
KaTKH GJiaHieBbx npoduiel, OCYIECTBATETC HE BO BCEX KaJHOpax,
a TOJBKO B IepBblX, KOI'Ia TEeMIEpaTypa MeTaJsjla BLICOKA, COIpO-
THBJICHHE €ro jAe(opMalyy He3HauuTeJbHO # om Oosee NJacTHUEH,
YeM NpH MOCTELYIOWKX Hponyckax. B ocTanbHbIX Kannbpax HecOXo-
OHMO CTDPEMHUTBCS NPUMEHATEL DABHOMEpHble OOMKATHS W BHITSKKH
BCexX uacTe# NpOoQUIA, TaK KaK TOJBKO [IPU ITHX YCJOBUSIX MOIKHO
noJiyyaTh NPaBUNLHLIA IO GOPME y HE UMEIOIIHMH 3HAUHTEJIBHBIX BHY-
TPEHHHUX HANPSKEHMH KOHeUHBIH HpPOLYKT NpPHM MUHHMMAJBHOM pac-
XOJ€ SHEPruy M HAUMEHBLIIEM H3HOCE BaJIKOB.

Bropoit, He MeHee BaXHOH OCGOEHHOCTBIO NMPOKATKH (JIAHIEBBIX
npoduesi siBigercad Haluuhe GOKOBBIX OGXKaTHK B OTAeJbHBIX Yac-
rx Kaaubpos. Kak fABCTByeT M3 XapakTepa npoduis, CpaBHUTE]b-
HO BLICOKHE H TOHKHe (DJIaHULl MOXHO OOXKHMATL TOJBKO B CIIEIH-
JIbHBIX KaJuOpax, MAKOIMIHX BO3MOMKHOCTH OCYLISCTBISAThL 3HAUH-
reJibHoe GOKOBoe OO:KaTHe, YTO BbISLIBAETCS HEOGXOMHMOCTHIO YTO-
HATh (JAHNEl H NPeAYIDPEXKAATh HX YTAKKY.
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Bokosoe of:karue ¢uanues obJjeryaercss NpuUMeHeHHEM KaJub-
POB, B KOTODBIX YIOJ HAKJOHA BHYTPEHHHX rpaneidl (WIaHIEB MOCTe.
NEeHHO BO3pacTaeT. YeM MeHblle YKasaHHBIH YroJ, TeM MeHbIe
TpedyemMoe GokoBoe oOGxartue. IT0STOMY OCHOBOH CHCTEMEl KaJuG-
POBKHM [HJI DOJYyYeHHs (QraHNEBBIX NPOQHIEH SBASCTCS MOCIELO-
RaTeJbHOe YMeHblIeHHe yrja IIOCKocTel, o6pasyiolux ¢JaHeil,
O MEpe ynaJieHus! OT HCXOMHOH 3aro-
TOBKH W HPUOJUIKEHHSA K TOTOBOMY
(roneynomy) npoduiio,

DA

SO\

Puc. 2

O xapakrtepe G0koBOro 06xarusl (GJAaHIEB B OTKPHITOI YACTH
Kanubpa JaeT HarssiHOe Ipenctapiende puc. 2. O6xarthe ¢uania
0o TOJIIHHE QC CO3HAeTCA MNPH. BEPTHKAJBHOM IepeMelleHHH HYXK-
Hero BaJIKa HA BEJHUUUHY ab, TaK 4To

ac=ab - tgo.

C yBeJquuyeHHeM yIyia ¢ BO3pacTaeT OTHOLIGHHE BEJHUHHEI GO-
KOBOrQ 66:KaTHsl K BeJIMYMHE BEePTHKAJBHOTO HepeMelleHds! BajKa.
Upn HesHauMTENBHON BeJMYMHE YIVia o BEJUYHHA Qb B HECKOJBKD
pas GoJblue ac¢, BCAEACTBHE Yero obxaTHe (DJAHLEB HAaYHHAETCS
ropasjio pasdblie 00:XKaTHg LIEHKH, YTO YCNOXKHSET MpOIecc HCTeue-
Hug Merajuia. B Kaaubpax. IlogpoOHee 3To 0GCTOATENBCTBO OCBelle-
Ho nuxe {crp. 15).

OrmeTuM, uTO oG:xKaTde (JIAHIEB MG TOJIIKHE OCYLIECTBIAETS
TOJBKO B OTKPBITOH yacTu Kaaubpa, oOPa30oBaHHOH ABYMS BaJKAMH
(puc. 3). Bo BpeMs TPOXOMAEHWS - LITYKM uepe3 Kaaubp CTeHKH
ero, obpasyiolue OTKphIThe (uranubl I, npubnumxaiorces ofHa X
Opyro#, cosgaBas HeoGX0AMMOe OOKOBOE NABJEHHe HA OGKHMae-
MbIH MEXKAYy HUMH MeranJ. 3axpeiTele (Quannb 2 xaaubpa Bpe3aHbl
B8 oAuH Bajok. OCpasylolie ux DOBEPXHOCTH He MOTYT MeHATh CBO-
€ro B3aHMHOIO PaCHOJICKEHNA, BCJAEACTBUE Yero B ITOf uacTy Ka-
aubpa BOSMOXKHO JIHMIIb NDPOBOJAKHBAHHE NMPODHJST M HEKOTOPOE
o6xkarye (uaHLa MO BHICOTe (OcasKa) B pe3yjbTaTe TPSIMOro JaB-
JleHyds AHA Kaaubpa Ha BeplunHy dJamua,

Hpoyecc depopmayuu 8 OTKPuITOIX U 3AKPBITOLX PraHyax Karubpa 11

2. Tlpouecc nedopmani B OTKPBITBIX W 3aKPbITHIX
(rannax Kaauopa

CxaszanHoe Bhllile MOKA3BIBAET, UTO B PA3JIUYHBIX HACTAX KaJUO-
pOB, MpenHa3HAYEHHBLIX AJA NPOKaTKu (iaHLUERBIXx Mpoduiel, npo-
HCXOINUT BeChbMa CJOXKHAsS M pasJuupas o xapaxrepy Aedopmanud.

Haubosnee tunumuubim mnpexcraButesem GaanueBblx npodumefi
SIBIAETCA ABYTaBpoBas (ajsika, MOITOMY B JajbHelillieM BCce OCHOB-
Hble BOHNPOCH PACCMATPUBAIOTCS B NPUIOKEHHH K YKa3aHHOMY
npoduio, ’ _

BecbMa BaXHBIM OOCTOATENLCTBOM, OOYCJIOBJIMBAIONIMM Xapax-
Tep AedopMauuk B (aCOHHBIX KaauGpax, fBJASETCS pas3JjHuHe Ka-

TAIOMINX [UAaMETPOB B Pa3JMUHBIY YACTAX NpPOQHAA, H3-3a YEro
3 .
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Puc. 4

tmefika uy (QJAaHuE!  OLHOTO ¥ TOrO Ke NPCPHAT IPOKaThBAIOTCH
B Kajmubpe ¢ PA3JHUYHBIMH CKOpOCTsIMU. Tak Kak Hanbojiee CHIBHOE
Bo3zelicTeiHe Ha Ga/jKy OKasplBAOT IOBEPXHOCTH, KaTalllHe LICHKY,
TO BCs1 OanKa, €CJM He NPHHUMATh BO BHUMaHUE SIBJEHHS oOlepe-
xKennd, OyIeT BBIXOAHTL U3 BaJNKOB €O CKOPOCTBIO, COOTBETCTBYIO-
(1ed CKOPOCTH DTHX NOBEPXHOCTEN, »

Breppble masuplfi BOIPOC NOJYYHI YETKCE y sICHOe OTOOpayKeHue
B TpyJAaX H3BECTHOTO pycckoro metassypra B, E. I'pym-I'pxumati-
a0, B xuure «IIpokaTtka u KaauGpoBKa» OH 'pPACCMOTpE] 3TO siBie-
HHe B NIPUNOXMEHmy K Npokarke Oankd Ne 24 ma craHe ¢ JAHAMeET-
pom BajxoB 800 wmm. Vkazauus [pyMm-I'pkuMaliio B HECKOJBKO
I3MCHENHOM W COKpaHleHHOM BHIe HpHBefeHbl HuXKe (pHC. 4).



Kaaubposka 6arox

‘OKpyXHBle CKODOCTH V,; TIOBEDXHOCTEH BaJKOB, NPOKATHIBAIO-
HIMX LIeHKY, COOTBETCTBYIOT DajlHyCy

R—% —400—87_-3956 mn,
2 2

rae R — pajuyc Ha4aJbHOH OKDYKHOCTH BAJIKOB, MM,
d — ToJinuHA WEeHKN, MM,

IlpuHnMas ckopocTb Uy, H, CJAEHOBATENbHO, CKODPOCTH  BBIXOIA
6aJIKHv us kaanbpa sa 100%, umeem caeldymlliHe CKODOCTH MOBepX-
HOCTEH, NpOKaTHIBAIOWKX OCTAJbHbBIE YACTH NPOQUIA.

CKopocTs HHIKHEro Bajka B IiyOune KanuGpa npu paZuyce
H 102
R—"—=400— — =349 mnm
2 2 :
COCTaBJsiET OT CKOPOCTH V
349
395,6

rae H — Bpicora npoduss, M.

CkopocTh BepXHero Bajka Ha KoHue (Jiasuna B OTKPHITOH 4acTy
. Kanubpa Toke paBHa 880, CKOPOCTH V- -

CkopocTh HUMKHErO BajiKa ¥ OCHOBAHUST OTKPHITOro (JiaHla MpH
panuyce :

- 100 = 889,

R+%—=Mm+8;:4M3MM

COCTaBJsA€T OT CKOPOCTH V iy

404,3

. = o/
o+ 100 =102%.

Cropoctp HHMHEro Baska Ha KOHIle (JTaHNa OTKPBITOH YaCTH
KaJudpa mpu paguyce

H 102
R4+ — =400+ —= =451 um
v 2 2
COCTaBJISIET OT CKOPOCTH T,y
45]
3095,6

. 100 = 1149,

Tax kag (akrnueckass CKOPOCTH Bcex uacrefl mpoduasd OnuHa-
KOBa ¥ NpUHATA HaMy 3a 100%, To, oueBHAHO, HUXKHHME (3aKpPHI-
Thifl) (ranell mpu MpoKaTKe OyAeT omepexkarth CBOH Kamubp, obpa-
6aThiBAIOIIHE [OBEPXHOCTH KOTOPOI'OG  HMEIOT CKOPOCTH 0T 388 . J0
1009% o, . llon BrusinweM BOSHEHCTBHA IIelKH HUKHEH  QuaHel
Kak Obl DPOBOJIAKHBAETCH CKBO3b HEMTOBHIKHOE OUYKD CO CKOPO-
cteio, paeHo#l or O mo 12% v,. YUem touue npoguin, 3agasae-

Hpoyecc deopmayii 6 OTKPBITOLX .1l 3AKPLITOLY (pranyax Kaiubpa 13

MBI B 3aKpHITYI0 4acTb Kanubpa, TeM Oosblle THANylLlee yCHJHE,
upuiaraeMoe K 3aKphITOMY aangy co CTOpPOHBI medky, H, Kak
MoKasbIBaeT NPAaKTHKA, COOTBETCTBEHHO OOJblle YTAXKKA,Eero BRICO-
Tbl. YUuTBIBAS 3TO, HEOOXOQUMO CTPEMHUTHCS YMEHDLIIATD TOJLIAHY
thaaniia, 3a8aBaeMoro B 3aKpHITYI0 uacTh Kanulpa, CBOAL obxcarue
TOJNBKO K YMEHBLUIEHHIO €r0 BBICOTHIL.

CopeplieHHO . HHaye IpOTeKaer IpoIecc B OTKPBITOH UYaCTy Ka-
au6pa. 31ech NMPOKAThIBAEMbIH (DJlaHEll NoMajaeT B INPOCTPAHCTEO
MEXIy TUIOCKOH W KOHHYECKOH NOBEPXHOCTAMH, H3 KOTODDIX II€pBasi
nBUKeTcs co ckopoctbio oT 102 mo 1149% vy, BTOpPag CoO CKOPOCTBIO
or 100 no 88% v.. ®nagen, mocrynas B IPOCTPAHCTBO, HMeollee
(QopMy Cy’KUBAIOMIETOCS KJIHHA, MPONABAMBACTCHA UEpPes paubones
Y3Kyl0 €ro 4acTb, [10Jyyas HeoOXOLMMOe ofS:KaTHe MO TOJNIINHE ¥ He-
KOTOpOE VBEeJHYeHHe MO BbICOTE,

VKa3aHHLIM CBOCTBOM OTKDBITOR wacTH Kajubpa MOsib3YITCA
IJIS YTOHEHWs W HEKOTODOro HapallMBaHHS BHICOTHI (hyranlleB INpH
npoxaTke  QuiaHUeBbix npodumeil. Hepenyst mosoxenue OTKPHITHIX
¥ 3aKpHITHIX (UaHIeB B CHeAYIOMUX ONUH 3a APYIHM Kanuopax,
MOKHO ToouepefiHo o0pabaThiBaTh M0 TOJIIHHE KaK BEPXHIOW, TaX
I HIDKUIOIO YacTH HPOQHIA.

[lpuBenennble ykasauust I pyM-I'px#mailyio o BJHSHHM DasJH-
YHsT CKOpocTefl OT/AENbHBIX dacTel kanupa Ha Xapakrep nedopma-
UMW OTKPHITBIX W 3aKPLITHIX (raHUEeB BecbMa ILEHHBI M MOIYT OBITE
HCIIOJB30BAHEl NpH KaauGpoBKe —(IaHIeBblx NpOdHIIeH. OxHako
aBTOp ‘He JaJ HMKAKHX KOJHYECTBEHHBIX 3aBHCHMOCTEH, MO3BOJIAIO-
UIMX MCHOJB30BaTh NpUBEIEHHBIE PAacCyXKAeHMs NJd TIPaKTH4ecKo-
ro pacuera BeJTHYHH kanuGpos. Huke, Ha OCHOBAHHH DacCMOTPEH-
HbIX [OJIOXKEeHHH, HAaHO KOJHYECTBEHHOe BBIpAXKeHHe s Onpele-
JIeHHs YTSIKKH M TpHpAlleHds BBHICOTHl (IaHLEB, IOKa XKe OTMe-
THM JIHIIb BECHMa BAaXKHYIO JeTajb, YOYIIEHHYIO B DaCCyXAeHUTX
['pym-T'prxumatino. _

CpefiHsiss CKOPOCTh OTHENbHBIX 2JIEMEHTOB IMOBEpXHOCTEH, obpa-
3YIOILKX OTKPHITYIO 4acTh KaJauGpa, HEH3MEHHO OyHeT NpeBLIIAThH
ckopocTs Tpokatku wiefiky (100% Vi), eciw TOJBKO AJs CyMMM-
poBaHHs GpaTh TOYKHM, Jexkallye Ha ONHOH JIMHHH, napaJiresbHOH
ocn BankoB. Tag, CpelHss CKOPOCTh OCHOBaHMSA BepxHero (uanma *

Uep = (&2—'2_—1%]) % U = 101% {vm*

Cpenuss CKOPOCTb KOHIA BepxHero (JaHna h

@wz(ﬂ%;ﬁy%vmzun%wm.

* BeJuupHA CKODOCTH HHMKHErO Bajika Y OCHOBaHHA OTKPHITOrO Quanua,
pasuas 1029 vy, v Tpym-Ipxumaiiio He paccuHTHIBAETCS. i
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Tor e pesyspTaT MOXKHO TOJYYHTb H [Js JIOGBIX IpYTHX TO-
YEK, PAaCIOJIOKEHHBIX Ha OTKpLITOM (GJaHNe, ecaH BbIGHPATh HX
Ha ONHHAKOBOM PACCTOSIHHH OT _BepIIMHBl HJH OCHOBaHHg (JiamHia.

HecymecrBenHas Ha mepBHIf B3IVIs[ DasHWlla MeXAYy CKO-
POCTBIO OTKpPHITOro (JaHna ¥ IIeHAKH SHAYHTENbHO BO3PACTAET MO
Mepe yHnaseHHst OT YHCTOBOro Kaaubpa M B UEPHOBBIX IHPOMYCKax
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MOXKeT MOCTHIHYThb HECKOJIbKHX MNPOUECHTOB, Tak xak CKOpPOCTE  3a-

KpbITOro (hyiaBl@, MeHbIIAs [0 CPABHEHHIO CO CKOPOCTHIO IIEHKH,
BLI3BIBAET ero YTSIKKY, TO eCTeCTBEHHO IIPEeANONOXKHUTb, 4To GOJblias
CKOPOCTh OTKPBITOTO  (hJlaHLa [OJKHA BLI3BATH NpMpalleHHe ero
‘BBICOTHI, [PHYEM C YBEJHYEHHEM pAa3HBIBl B CKOPOCTAX UICHKH
U OTKPLITOro (JIaHLA MOJXKHA YBEJHUHBATBCH M BeJHYMHA IIPHpa-
L EHES.

Hasi Bojee IOJHOTO YSICHEHHS NPOUECCOB, NPOHCXOAAINHUX IpH
NpoKaTKe [BYTaBPOBOH Gajky, pacCMOTPHUM IOCIEN0BATENLHOCTE
paboTbl OTAEABHBIX YacTell Kanubpa Ha NpuMepe OJHOTO H3 UEPHO-
BbIX KasuOpoB Npu NpokaTke Gauxu Ne 16,

Pasmepr kamuGpa mpelcrapieHsl Ha DHC. 5, padMepbl 3aLaBae-
MOro B Hero Ipoduis — Ha pHC. 6.

Jns paccMOTpPeHMS NOCJEIOBATEJIbHOrO M3MEHEHHsT B Oudare
pedopmanyu pasMepos U QOpMbl NpodHIs HpOBe,EleM psii CeueHHH
kanmubpa 1o [JMHe MYyr¥ 3axBarta IJIOCKOCTSIMH, IapaJijiesbHBIMH
OCAM BAJIKOB, M IO TIPABHJIAM HauepTATeJLHOH reovcrpml YCTaHo-
BUM TOJOXKeHne Mpoduas no OTHOWIEHHID K KanH6py BO BCEX HTHX
ceueHusxK (puc. 7). .

Kax BunHo n3 ueprexa, B TepBbII MOMEHT BCTPEUM MOJOCH
¢ KajguBpoM HapyXKHble TPaHH OAHONO M3 (JIAHIEB KOCHYTCH CTEH-
KH 3aKPBITOTO Bajlka B TOUKE, DAaclOJNOXKEeHHOH HECKOJBKO BbIlile
COpU3OHTANLHOK och KajuOpa. Ilom BauAxMeM BO3HHKAIOMIEH CHJIbI
TPEHMS ¥ CHJIBI HHEPUHH .[OJOCH BepXHHe (DJIaHLBl HECKOJBKO H30-
THYTCS W MO Mepe [PONBIKEHHS .IOJOCH B KajuOpe NPOHUKHYT

ITpcyece depopmayu 8 OTKPLITOLX U 3AKPLITOLX (hranyax Karubpa 15

B 3aKpBITYIO UaCTh €r0, CKOJb3s CBOCH HADPYMKHOH rpam;ro no GOKO-
BOH CreHKe BepXHero Bajka.

[JouTu OAHOBpPEMEHHO BHYTPEHHMe T'DAHM OTKPHITOH 4YacTM Ka-
mi6pa BCTYIIAIOT B CONPUKOCHOBEHHE C BHYTDEHHEH NOBEPXHOCTBIO
apyroro ¢aaHua, yBeJHUYHMBAS BTSATCMBAIOILYIO CHJIYy TpPEHHUHA, KOTO-
pag cosjpaercd Temepb y:ke oGoumu BajgxkaMmu (ceuenume [—I). 3a-
reM (QJaHel, IOCTYNUBMHUE B OTKPBITYIO 4acTh KaJaubpa, BTATH-

BaeTcs B CyXKaIOUYIOCS WIebp MEXAY BajJKaMH H, TOJYYHBUIH H3-
tub, rocjefoBaTeJbHO OOXKHMaeTcss COJIHMKAIMMUMUCH MJIOCKOCTAMH
PaMKOB, 06PasyIoUIuX OTKPLITY0 YacTh KajuGpa (ceuenne [/—II)*
¥ronm Baska, 06pasyioliufl OTKPBITYIO YacTh KajauOpa, B MecTe COe-
nHHeHust dyanna ¢ wWeiikoft GyaeT HECKOJBLKO BPE3aThCd B HUKHIONW
MOJIKY, CMelilas COTpPHKACalollHecyg C HHM CJIOM MeTaJjja B Hampas-
neHuu iwefiku (ceuenne [[I—IIIy. K sromy BpeMmenu apyroft’ d.a-
Hen npoduass yxe OymeT AOCTATOYHO 3aKJHHEH B 3aKpBHITOH yacTw
Kajubpa u CGYIer OKa3bIBATL CONDOTHBJAEHHE YCHJIUSM OTKpPLITOTG
BaJKa, HaNPaBJieHHBIM K CMeLIeHWIO NPOKATHBAaeMOH MHOJOCH B CTO-
pOHY 3aKpwiToro (uanna. B j

OpHospemMenno 6ymeT TPOHUCXOOHTL HEKOTODOe  pacTaXkKeHue
wielKy, Grarofaps yeMy BHEWIBA [OBEPXHOCTb MOJOCH HOYTH HOJI-
(IOCTBIO BCTYOHT B conppmocrroseHHe C MOBEPXHOCTBIO) 3aKPBITOIO
Basika. Ymupesuio meiiky npoduis OyleT TakkKe CIOCOOCTEOBATH
IPHTOK MeTajja 3a CYeT CJOEB, CABUIAeMBIX B, TOM HallpaBJeHHH
yIIaM# OTKPBITOTO BaJIKa.

i

' v ,/V g
70 oce l ) i
banrkol i oBi

* HMaru6 ¢aauueB MMeeT MeCTO, I[JIaBHHM 00pasoM, B HauadbBLI{ MOMenT
ixpata. [lpw yCTAHOBMBLIEMCH I[IpOllecceé NPOKATKH (Jadubsl NOCTYNAlOT B Ka-
AHGp npeaBapaTeJbHO H30THYTHIMK 3a CYeT BO3AEHCTBHS TeX uacTell MmoJjochl,
KOTOPLIC 13 9TOT MOMEHT y’Ke BCTYNHJH B Kamubp.
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JannHeiilitee yBejMueHHe O6GXKATUSI B OTKPBITOM KauauGpe BbI-
HYXKZaeT I[POTHUBOMONOXKHBIA ¢uanen, npodusisi NDPOHHKATE BCe
ray6xe y royGiKe B 3aKpBEITYIO 4acTh KaJnuGpa, rocje Uero Hadu-
Haercsi OO:KatHe ero BBICOTBI 34 CyeT INpPsSMOro napjyeHns. Ha
puc. 7 o6xaTue HauHHaeTcd NpHMepHO B ceueHwu [V—IV u 3axan-
YMBaeTCsi TPy NOCTHXKEHUH Noyocoil oceBoro ceueHms. lleiika
npoduas 3axXBaTbIBaeTCH BajKaMi HpHMep-
HO B ceuenur V—V U cpaBHHTENbHO OLICT-
po ofxuMaercs ao TpedyeMorce pasmepa.

TaxkuMm ofpasom, paccMOTpeHHe 4Yep-
TeXa SICHO IOKasblBaer, 4YTo o0xaTtue BO
(ulanlax HauyumHaercs HAMHOTO paHbIUe,
yeM obxarue B wwefike. Ha nporskenun
GOoNbLIEH YacTW JUTHHBI IYIH 3axXBaTa HOJO-
Ca YAePKHUBAETCS M YCTAHABJHUBAETCS B Ka-
qubpe COOTBETCTBEHHO COOTHOIIEHHIO CHJ,
BOSAEHCTBYIOIIMX Ha HUJKHIOIO § BEPXHIOK
NoJiky Tpodusi. EcTecTBeHHo, uTO MOJOCa
3aHMMaeT B KaJjubpe Takoe HOJOXKeHHe,

Puc. 8 IpA KOTOPOM CHJBI, JTefCTBYIOIHE Ha
BEDXHHE M HM/KHMH (JAHUBL, BLIPABHH-
BAIOTCA MexXAy co00H M B3aHMHO ypaBHOBeunBa:orcs, CudTasl, UTO
YKa3aHHBIE CWJIBI OPOMOPUHMOHANLEBl BeJHYHHe AedOopMalluu BepX-
HEro W HIXKHEro (aHIeB, MOXKHO CKa3aTh, YTO MOJOXKEHHE IIpo-
$buns B KanuGpe ONMpeNEJSIETCS COOTHOWEHHEM KO3UUHEHTOB Je-
(popmanuu B BepxHefl M HUXKHEH ero vactsix, KOTOphble TaKHM 06pa-
3CM aBTOMATHYECKH BBLIDABHHBAIOTCH 34 CYeT CMellledns ocH GuaH
LeB OTHOCHTEJhHO HeHTpassHOH ocH KaanGpa.

Tak, ecim B paccMarpuBaeMOM - caydae YBeJHUMTH TOJIIMHY
(yannes, sajaBaeMblX B 3aKPLITYIO MacTh Kasubpa (puc. 8),T0 och
NOJIOCHL IMOJIYYHT CMeEUleHHe B CTOPOHY OTKPBITOrO Kajaubpa. Humk-
Hss] NOBEPXHOCTEL LIEHKH, NepBOH BOHAS B CONDHKOCHOBEHHE C CO-
OTBETCTBYIOLIeH . IOBEPXHOCTBIO HHXKHErO BaJjiKa, BBI3OBET IMOABJEHUE
‘Tapel CWI, B DE3yJbTaTe BO3JEUCTBHA KOTOPO# mpousolizer Kak Obl
CHBUI WEHKH B CTOPOHY 3akpblToro Quiania, CaejcTBUEM TaKOro
CMellleHHs IUeHKH SBHTCA YKOPOUEHHE 3aKpHITBIX (JIaHIeB (YTO
Oymer BOCHDHHATO Ha BBILENUIEH M3 KajHOpa TOJOCe KaK YBeJu-
YeHHe YTAXKKH) M YAJHHEHHe OTKPBITBHIX, MOLyUiee IPHBECTH K Ieé-
PEMOJIHEHNIO 3TO# YacTH Kanubpa.

Huxe B cooTBercTBylolleM pasiesie JaHHBIE BOTIPOC pelieM
C KOJIMYECTBEHHOfl CTOPOHBI.

BropeiM ciencTBHeM pasHOBpEMeHHOCTH o6kKaTHs (JaHIeB H
wewkn B oyare Ae(opMalHy sIBISIOTCS BeChbMa 3HAYUTENbHEIE Iepe-
MEeLIeHHS YacTHL Merasiia BHYTpu npodunst. Hnas vdcHenus cka-

3aHHOI'O0 paccMOTPUM ABa KpaHHHX. cayuass aedopMallid GajoqHO-
ro npodus.

IIpoyecc Oeopmayut 6 OTKPLITOHLX U 3AKPLITHLX pranyax xaaubpa 17

CHauajia TpPENNONOKUM, UTO TOJBKO (JaHubl HPOPHIA NOJIY-
qajor o6xaTHe, a liefika 00XKaTHiO He moxpepraercs. llpu TakoM
nonOMenny (IAHNbl, TOJYUHBIIHE 3a CYET OOKaTHs HEKOTOPYIO
BLITSKKY, OYLYT CTPEMHTBCsS BBIATH M3 KanHGpa goJipilel IJH-
Hoit, wem Luefika (puc. 9).

Onmaxko 3To Gbulo Obf BOBMOXKHO TOJILKO B TOM CJiyuae, eciu
Gpl OHM MOLJIH BEITATHBATBCS COBEPUICHHO HE3aBHCHMO  OT IIEHKH.
B JeHCTBUTGJbHOCTH HM3-34 HAJAMYHA CHJ
CLEIUIEHHST ~ MEXIy YacTHLIlaMu MeTaJa,
IJMHABL BCEX dacTej MOJIOCEL NG BBIXOZE €€
13 Kanubpa MOXKHO CUHTaTh [PaKTHYECKH
onMHakopbiMH. Ilon BosAeHCTBHeM YBeJH-
yusafoIIlnxcs B JJuHe QaaHLes Liedka Oy-
fleT moaBepraTbes GoJiee HJIM MeHee 3HAUH-
TeJBHOMY pacTsiKEHHIO, B De3yJbrate KO-
TOPOTO ee AJMHA TOXKe yBesimuutcs. Ilomy-
YaleIIadACs BITAKKA IIeAKH He MOKeT ObiTh
paBHA NpeNnosiaraeMoll  BLITSDKKE ()ian-
UeB, TAaK KakK CONpPOTHBJICHHE MaTepHasIa
lIefKH pacTsSKeHuIO BbLI3OBET IOABJIECHHE
CKAMAIOLMX YCHIHH BO (laHuax, yro, B CBOIO O4EPENb, HOBEAET
K COKPALLEHWIO HX BHLITSUKKM. B pesyibTate PacTAruBaLiero Aefict-
U (bMaHIeB W CIEPKHBAIONIEro BJMsHHAs WEAKH obuias JuHa 1o
nochl OyaeT MeHblie, ueM Oblla Obl mjuHa (JaHUEB [Py OTCYTCT-
BUHM 3aBHCHMOCTH M1y HHMH M lWeilkoif, HO Gojibule HCXOMHOH

Puc. 9

“. [JIHHBl HEOGKHMAaeMoll Iuefiky (IyHKTUpHAs JHHHA HA puC. 9).

O6xuMaeMblii Bo (GJaHilax Merajs] YacTHYHO [OHAeT Ha OHUTa-
HHe pacTAyeHHs MIefiKH, JaCTH4HO — Ha YBEJIMYEHHE BHICOTHE dhaan-
ues. Tak Kak o6pasoBaHue AJMHB ek Oymer NPOHCXOIUTDL TaK-
e 34 CUeT YMEHBUIeHHsI €€ TOJIUMHBI IIPH 'BBIHYKAE€HHOM pacrd-
JKEHHH, TO HOJsI MeTaJlia, NpHuTekaioulero u3 Gmanues, Oyaer 3a-
BHCETH, OT TOFO, HACKOJBKO JErko IMOAJaercs UIedKa pacTaruparo-
WM YCHIHAM, AEHCTBYIOIIUM CO CTODOHBI (aHies. quo Jerye
OCYILECTBJAETCS pacTAXKeHHe, TeM MeHblde MeTajula NepeuieT Hs
(haianilep B weliky, ¥ HaoOOPOT, YeM OHO TPYAHEe (HatipuMep, mpy
HOHMIKEHRO} TeMmepatype Liefiku), TeM B Oosbluell cremexu obpa-
30BaHWe JUIMHBL IIeAKH OyIAer MPOUCXOIMTL 3a CueT MeTaJua, mnepe-
TArHBAeMOTO U3 (JAaHIEB.

Takum 06pa3oM, KOHeyHast. JJIHHA MOJOCH M KOJHYeCTBO . Me-
TajTa, Tepellefuiero B IuefKy, 3aBHCAT OT pAfa (akropos, BaXK-
HeHIIMMH M3 KOTOPbIX SBJSIOTCS: BeJHUMHA OOGKaTHsl, COOTHOUIE-
que muiomiazell w GopMa TOMEPEUHOTO CedeHus Iuefikd ¥ QraHues,
MIACTHYHOCTL, MeTasnda (KoTopas, B CBOIO OHEpelb, 3aBHCHT OT
remiepaTyphl, KauyecTBa MeTasula, HaHius npuMecell M JAPYrux dax-
TOPOB), Ppa3HOCTb TeMIeparyp IUCHKH g ¢baannes, KoI(QULHEHT
TpEeHUd u Ap- .

2 B. II. Baxtuuos u M. M. Ilrepnos
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Tak, eciy B OZHOM CJlyyae IIOUIAAL LIEHKH 3HAUHTEJBHO IIpe-
BhILIAeT IJIoals (JIaHUEB, a B APYFOM MeHbIIE ee, TO Ipu IpO-
YUX paBHBIX YCJOBHUSIX, Mo HEepPBOMY BapHaHTy oOIiee YyAJTHHEHHE
moJiockl Oy/eT MoJiydyaThCsi MeHblle, a MO BTOPOMy Gosblne, B mep-
BOM CJlyuae CHEpPXKHBAIOIlee BIHSHHE INelku Oyner B GOJbUIEH
CTEeHY KOMIIEHCHPOBaTh pacTAruBaiomiye ycuaust (aaaHmes, -uTO
BJeHeT .3a COO0H YCHJIeHHOe HCTEUeHHe MeTayjga - U3  (iaaHues
B IIeHKY. : :

TIpuMepHO TakKoe XKe BIHAHHe HA INepeMellieHune MeTajsla oKa-’

3LIBAET PA3HOCTb TeMmmeparyp Lielikuy u (ranues. Huskas temmepa-
Typa HIeHKH [0 CpaBHEHHIO C TeMIepaTypol (Janlep AeJaer LIEHKY
BoJiee KeCTKOH H, CJIEHNOBATEJBHO, MEHEE
NONATJHBOA  pacTATUBAIOUIEMY  HeHCTBHIO
(uianleB, B pesyJbTaTe Yero Takxke Oyner
HMETh MEeCTO YBeJHUeHHe KOJNHYecTBa Me-
Taja, IepeMellauerocs 43z - (QJaHues
B IIEHKY,

IpecTapasier MeHbIUMU HHTEpeC H HOTOMY
37€Ch HE [PHBOAMTCS.

PaccmorpumM rtenepp Apyrod  ciaydaii,
[IPAMO IPOTHBOMOJIOXKHBIA TOJMBKO -U4TO- OMK-
; caHHomy, llpexnosoxkum, uro ofKaTHe HO-
Jydaer. TOJbKO lieliKa, a (JIaHUbl 002KaTHIO He moxpeprawres, Tor-
La LIedKa CTPEMHTCS BBITAHYTbCS Ha BEJIHUHHY, COOTBETCTBYIOLLYIO

Puc. 10

nanHoMy e# obxartuio (puc. 10), Ho, Giaronaps samepKuBaloliemy

BJIHAHHIO (hJIaHIEB, 31eCh, KaK M B NPEIBUIYIIEM TpUMepe, Noxoca
NOJIYYUT BBHITAKKY MEHBUIYIO, UeM HMeJa Obl liedKa [pH He3aBH-
CHMOM TiepeMelleHuy, HO OGOJBINYI0, YeM MCXOHHAad J[JIHHA HeoG-
HKuMaeMblx (uannes (myHKTHp Ha puc. 10). ’
HeobxonuMblii st BEITSXKKH (JaHIEB MeTalut OyIeT ' MoCTy-
NaTh B HHX H3 IUEHKH, HO B HEIOCTATOYHOM KOJHYECTBE, BCJAEICTBHE
‘4Yero Takxke Oyler HMeTb MECTO YTSKKa (aHIes. . ]
KownuecTBo Merajula, mepeMemIaioOUierocs U3 Ieiiki Bo (Jas-
Opl, Oyner 3aBUCETb OT TeX e (PAKTOPOB, UTO H B IPEXBLLYILIEM.
caygae. MoxHO yKasaTh, UTO yBeJHUCHHe OOKAaTUS B uiefiKe,; mo-
HHJKEHHEe ee TeMIepaTypbl ([0 CPaBHEHHIO C TeMIEPATYpol  (hiiaH-

U,QB) HJIH yBEJIHYEHHE YZACJBHOIO BecCa ILIDWAAN IMOHEPEYHOro cede-.

Hus IDeHKH B OOIied IUIOMANH TPOQHJS BCerfa OYIET BhI3LIBATH
yBEJIHYEHHe BDBITSXKKH BCEH IIOJIOCHI H, CJENOBATEJLHO, YBeJIHYeHHe
VTSKKE (puraHLes, ;
Bosepamasice caoBa K mpoueccy pedopmandy Galku B Kajuo-
Pe, MOXKHO CKa3aTb, YTO HA NPOTsKeHuH COJIbIIeH YacTH IJIHHBL LyTH
3axBata Mbl OymeM MMeTb KAapPTHHY HCTeUeHHsl MeETAJJia, COOTBEr-
CTBYIOLLYIO NEPBOMY M3 pa3o0paHHBIX caydae. B sroii wacrta my-

Pasbop BausiHHg OCTANBHBIX (DAKTOPOB -

Hpoyece deopmayuu 8 OTKPLITOLY 11 3AKP6ITHIX hranyax Kaiubpa 19

' 3axBaTa OOMHMAIOTCH TOJBKO (hJIAHLBI NPHU TOJHOM OTCYTCTBHH
gakoro-muGo ofxkarug wedgu. O6xuMaeMbl# Bo (aaHmax MeTasu
l[cpeMelLaercss B CTOPOHY IUefiku (KOTOpas Ha JaHHOM ydYacTke
1IOIBEPraeTca DAaCTAKEHHI0) H YaCTHYHO HIET Ha YBeJHYEeHHE BHI-
corel (aaHLeB.

Bo Bropoii wacti ovara nedopMalud [ociae 3axBara IIeHKR
JUIKAMH MMeeT MeCTo JedOpMalusi, COOTBETCTBYIOLLAsl BTOPOMY H3
pasoOpaHHbIX C/IydyaeB. -3Hech oOxaTue B IUeHKe NpeBblllaer 06-
/KatHe Bo (JiaHHax “(Tak Kag OHH B 3HAUMTENHHON dacTH OBIAM 06-
Aarpl paHee) u, CIENOBATEJNBHO, HOJIKHO HMETh MECTO. HCTEUEHHe
MeTajsla B -00paTHOM HAIPABJEHHM, T. €. u3 LIeHKH Bo (QJIaHIbL
OJMHOBPEMEHHO 34 C4eT BBHITSKKH IICHKH MPOMCXONUT DAaCTIKEeHHE
(pragnes, 4TO BBHISLIBAET HEKOTOPYIO YTAXKY HOCTEIHHX.

B gmononHeHHe K CKa3aHHOMY OTMETHM, YTO MeTass, CMellae-
MBI BaJlKaMi y OCHOB@HHA OTKPBITBIX M 3aKDLITHIX (JIaHIEB, 006-
pasyer B 3THX MeCTAaX HEKOTOpble YTOJNUIEHMS, XOpPOLIO BHAUMBIE
na ceuwenusx [/—II] w IV—IV (puc. 7). Dumarogaps Haauyuio
YKa3aHHBIX YTOJIIEHHH, WA HAaIJBIBOB, O6KaTde NO KpasMm Ineid-
Ky IpeBblllaeT obGxkaTue B cepenuue. [loxyuaiolleecss BHIHYKICH-
HOe YyIUHMpeHHe BBHI3BIBACT MOIOJHUTENLHOe HepeMelleHre  METANIA
H3 medKH BO (JIaHLBl, YTO HECKOJNBKO YJYULIAET HX 3alOJIHEHHE.

Takum o6pasom, neranbHell pasGop npouecca aedopmanun
B ¢racoHHOM Kkanufpe [OKAa3bIBAeT, UTO Ha)ke B Ciydae, €Cin
npu KaguOpOBKe NpPUHATH OAMHAKOBBIE KO3(HIWEHTH mAedOopManuy
B LiefiKe M (JIaHLax, B IpolecCe NMPOKATKH MOJOCH B Kaaubpe He-
u306exHO OYAyT BOSHHKAThL (OJiee HJH MEHee 3HAUHTEJbHble Hepe-
MEIIEeHUsT JaCTUIl [IPOKATHIBAEMOTO MeTaJiIa M3 ONHOM YacTH Tpo-
huast B Apyryio. IIpuunHOll BO3HHKHOBEHHS TaKMX IepeMelleHuH
ABJIIETCS NPEXKIEBPEeMEeHHBIY .3aXBaT U 00XKaTHe GJIaHUeB Ipobhu-
Jisl IO CPaRHEHHI0 ¢ MIeHKOH.

CoBeplIIeHHO SICHO, YTO TAaKHe MEPeMeIlEeHHs MeTaana ob6yesao-
BJIMBAIOT BO3HHKHOBEHHE MONOJHHTENBHBIX CHJI TPEHUS MEXAY Me-
TaJJIOM M TOBEPXHOCTBIO BajJKa, a TaK¥e DPe3KO YBEJHUHUBAIOT
MEXYaCTHUHOE TPEHHe BHYTpPH caMoro MeraJsuia. PesyibhraroMm sTo-
ro sIBJISETCS YBeJHYeHHe OOINEro naBieHuss (MO CpPaBHEHHIO C JAB-
JenueM MpH NpoKaTKe NPOCTEIX NPOQRIei) H, LIeN0BATENBHO, IOBH-
LIEHIIBIY - pACXOX 3HepTHH Ha XedopManuio,

KannSpopku ¢ HepaBHOMEDHBIM paclpellesieHHeym 00KATHH MEXK-
Iy OTHeNBHBIMH 4YacTAMH IHPO(QHUAS YBEJIHYHBAIOT IMepeMelieHue
MeTajia BHYTPH odara neopMaluy, YyTo cnoco6CTBYeT ellle GOJb-
UieMy YBEJHUYEHHIO pacXofa SHEpréH H GhicTpeiilieMy H3HOCY Baj-
KOB BCJIeACTBHE 6oJjiee OLICTPOrO MX MCTHDAHHS,

HeobxonuMo oTMeTHTh, uT0 B HmOCJHETHMX ([0 XOMY NPOKATKH)
gKaqubpax kxapTuHa gedopMaluy HeCKONbLKO OTIWYAeTCH OT TOJBKO
uro onucaHHOH. BokoBoe oG:xarue ¢uanles B 3aKpHITOH  yacTwm

2*
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KaJuOpoB MOYTH IIOJNHOCTHIO OTCYTCTBYET, BCJIEACTBIE 4Yero o6:Ka-
THe B OTKDBHITOH MX YacCTH MOXKeT HauMHaTbCsl TOJBKO IIOCJEe TOro,
KaK KOHell 3aKpBITOTO (JIaHUa TPOHHKHET Ha MOJHYWO INIyOHHY Ka-
Jubpa u HauyHer MOJBepraTbCa MNPsSMOMY OO6XKATHIO, YMEHbIIA0-
ieMy ero BLICOTY. B pesyabTaTe AJHHa odvara JedopMaluuy 3HA-
YHTEJNBHO COKDAILIAeTCs, § BMeCTe C TeM YMeHBINAeTCHd KOJHYECTBO
mepemMeliaeMOro Merasia, 4eMy crmocoGCTByeT IpHMeHeHHe B 3THX
Kanubpax MeHbIIMX KOI(HUHUEHTOB oOXKaTus.

Onnako OGoJiee HU3Kasi TeMIeparypa MeTa/dla B  [OCJENHHX

OpONycKax W yMeHblleHVg CeueHWH BCex vacrel Kanaubpa Aesaion
nepeMellleHde MeTaJjia BHYTPH APOQUIsa ellle OoJsiee 3aTPYAHEHHBIM,
BCJEICTBHe UYero K BbIGOPY K03(UUWeHTOB AedOopMalud B NOCHel-
. HUX KajuGpax HYKHO NOIXONHTE OCOOEHHO OCTOPOIKHO,

3. Cnoco06bl MPOKaTKU JBYTaBPOBBIX GaNOK

Hawun6osplee pacrnpocTpaHende NOJMYUHIH CJI€AYIOIIHE CIOCOGH
MPOKaTKu ABYTABPOBRIX 0ajiok: 1) npokaTka B NpPAMBEIX Kajaubpax,
2) mpokaTka B HAaKJOHHBIX KajubGpax (kocast KajguGpoBka), 3) mpo-
KaTKa ILUHPOKOIIOJOYHBIX GaJjlOK Ha YHHBEPCAJbHOM CTaHe.

Yame gpyrux npumensercss MepBblil Cnoco6, MpH TOMOUIK KG-
"TOPOTO MOXKHO TPOKATHIBATB MOYTH BCE pa3Mephbl, UMelolluecs B COp-
raMenre. IIpgMoyrojiprasi 3aroToBKa [OJydyaeT HepaBHOMEPHOe 0O-
)Karthe B IepBOM paspesnoM ranubpe, Onarofapa Yemy mozoca

BYepHe mpurobperaeT

_ . BUJ JBYTaBpPOBOIt OaJ-

HHHHH ku *. B panbreiiuem,

7 . nyrem Oosee uaM Me-

T ' Hee paBHOMEPHOH jie-

Puc. 11 dopmamuu (B 3aBn-

CHMOCTH OT MEeTOJa

KaJquOpOBKH) OTHAENbHBIX dYacredl mpoduisa, NoJoca, BbIUENmAs u3

paspesHoro kasu6pa, MOCTeNEeHHO MpHOGpeTaeT pasMepbl OKOHYA-
TeqibHOTO npoduisg (puc. 11). .

‘Tak kax G0KOBOe 0GxKaTue (hJIaHIeB OCYIIECTBHMO TOJABKO B OT-
KPBITBIX YaCTSAX Kalubpa, TO NOCJAeNHHe YePeAyIoTCa MOCHae KaxKI0ro
nporycka, NMoOMellasick: TO CRePXy, To CHH3Y, OJarogaps 4eMmy BbI-
PAaBHHBAIOTCA HANPSKEHHsI, KOTOpble CO3JAITCS B IIPOKAThIBAe-
Moif 6anke, [Jst oGseruenuss BHITYCKa HOJIOCHI M3 BaJKOB H Gojee
JIErKOH MX IEeDETOYKH, CTeHKaM KaauGpa npuaarnT ykiaod ot 0,59%
BUYHCTOBOM KaumOpe 0 2—3%'B YepPHOBBIX, [IPHUYEM YKJIOH Y. OTKPEI-
EIB;X) (uraHues MHOrAA HefaioT GOJblie, 4eM y 3aKphITBIX (10 5—

0 J.

.

* JIna GadoK KPYHHBIX HOMEPOB NPOQMIHPOBKA OGBMHO HAYHHAETCH ere
Ha OJyMHHIre, O YeM CKa3aHO HHKe. :
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Vimpesne npouis, BecbMa 3HAYHTeNbHOE B IMEPBBIX — KaJi-
6pax, IHOCTEIIEHHO YMEHbIIAeTCs MO Mepe NpUGJIHKEHNsT K KOHIY
NPOKATKH W B IIOCJHENHEM IIPOMycKe COCTaBJIALT OKOJO 0,01 umpu-
HBl BCero Tpoduis.

[lpokaTka B NPSMBIX KanuGpax BO3MOXKHA TOJIEKO IpPH SHAUH-
TeJIbHOM VKJNOHe BHYTDCHHHX TpaHell —{JIaHIeB, KOTOpBIH B NE€H-
CTBYKOIlEM B HacTOsilllee BpeMsl COpTaMedTe DABCH 1:6. C ymeHb-

Puc. 12

LIeHreM VKJIOHA, 4 TAKXKe C YBeJMUeHHEM BbICOTHI cpJIaH,LLeB TPYA-
HOCTH NOJAYYEHWs NPABUIBHOTO HPOQHIs BO3PACTAOT nu HpH SHA-
qUTeJNbHOH, BeJIHUHEe TOJOK [pOoKaTKa JeJaeTcsi HEBO3MOZKHOH.

IIpokaTka B HAKJOHHBIX KanuGpax (pHC. 12) NO3BOJIACT . IPO-
KaThiBATb 6ajJKK C MEHBIIMM YKJOHOM BHYTDEHHHX TpPaHEn NOJIOK
1 ¢ Gosbilieli ®x BbicoToll. HakjgoHusle KamuOpbl 1O CPaBHEHMIO
¢ IPAMBIMH UMEIOT pSif NPeHMYILECTB, KOTOpEIE B OCHOBHOM: - CBO-
OATCA K CHeAyoleMy: :

1. HapyxHble cTeHKu NIpOQHJsS BO BCEX gajnGpax MOryT OCTa-
BATHCA TEpIEHIUKYJNAPHEIME K Liefike (OTCYTCTBYET BHIMYCK — Ka-
mibpa). S i

9 B HaK/JIOHHBIX KajuGpax MOxHO ofxuMaTe npoduib Oes
yIIMPEHUs] ¥ jAaze [aBaThb HEKOTOpoe obxartie Mo IIHPHEE.

3. Buaromapst GOJIBIIOMY HAKJIOHY OTKPBITBIX CE)JIaHU,EB (uto HO.
CTHTaeTcss MOMellleHdeM OJHOIG W3 1UX B BEepPXHEH, APYroro B HHXK-
el yacTd xaaubpa) (puc. 12), ofxarne B HMX H, CJIELOBATEJIBHO,
B0 BCeM TpoduIe MOYKET OBITh 3HAUHTE/IBHO- YBEJUTEHO, HTO IPH-
BOAUT K COKpallleHHIo OOLIero 4uciia IPONYyCKOB.

4. O6aeryaercs nepeToyka BaJIKOB.

Opnako HapsALy C yKasaHHBIMY MPEUMyIleCTBAMH KOCOE pacmo:
JIOMEHIe KagubpOB MMeEeT H DS HENOCTATKOB, BAKHCHUIMMM H3
KOTOpBIX SIBASIOTCS TIyOOKMH Bpe3 B BaJKW Tpu IPOKATKE 60JIB-
UIHX HOMEpOB 6GajioK W BO3HUKHOBEHHE 3HAUHTEJBHBIX OCEBBIX YCH-
ANt B paikax TockombKy cuast Py um Py (pHc. 12) He ypaBHOBe-
dmsalores cudioi Ps. Tlochenuee 0BGCTOATENBCTBO  BbI3HIBAET HaA-
CTOJBKO SHAUWTEJLHble TPYAHOCTH B  paboTe, YTO 3aCTaBJAECT
b GOJLIIHCTBE CJyuaes OTKAas3kBIBaThbCsl OT OMNHCBIBAEMOro  MeTolda
KAJHOPOLKH,
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YHHBa.HKI/I C BBICOKMMHM TOHKHMH (JIaHIAMH [pOKaTBHIBAKTCS HA
y Il}{(;%c;{aan;;{ﬂblx CTaHax [Jis IIHPOKOMOJIOYHEIX 6anok (puc. 13).
a4 Ha HHUX OYEH ‘ ‘
B CTeHKax u Gaaunmax MO}I:{I-?I;I Ol?;*e;n};gi)psoa?:’Hggggggbe '
HMO OfHO O1T
JPYroro MyTeM W3MEHEHHs YCTAHOBKH TOpH-
30HTAJIBHBIX W BEPTHKAJNbHBIX Bajkos, Ho rta-

&= =g KHe CTaHbl IPHUMEHSIOTCS  OOBIYHG TOJBKO IJIA
p 7 NPOKAaTKH CHeNHasNbHeIX 6Galiok GOJBIIHX pas-

MEpOB, H IIMPOKOTrO PaclpOCTPAHEHHST He I0-
JIYUHJIIH, -

I7 y
-

5=
e

=]

—q

il

4. lenenne npouis Ha YacTH.
O6o3HaueHne pa3mepoB

Pue. 13-
B ‘mensx ynpollenus pacueroB  CAOKHLINA

g Lo HeCK,ELByTaBvaBbIH HupO-(bI/LHb ipu kanaubpoBKe CTpe-
R OJIbKUM IPOCTEHIIIHM, Ha KOTOPBIX MOKHO 0e3
gl g HTPOJIMPOBAaTh CcTeneHb AeopManyuu B KaxKAOH ero yac-
(bﬁm a[? oJiee NPOCThle H PAacnpoCTPaHEHHEE CIOCOGH! HAEJNEHHS IIPO-
(DaKa;HSJIemeHTbI npencraejaeHsl Ha puc: 14 u 15,
il Od’J;IIeCKH ONPENJHTL TPAHHIY WCTEYEHHs Merajia M3 yr-
poduysi BO ¢urannbl W HIEHKY BEChbMa TPYIHO, TeM GoJdee 4TO

2, — 4, LA
o ,
i I Z
\iHIIHH.HIHHWMH'lril’m:l T t ;
i P \
z; 4 t=— .
Y
A
Puc. 14 Puc. 15

B YKa3aHHOM MecTe HpOodH/L HMeeT 3HAUHTEJIBHBIE paJHYyChl 3a-
KpyrieHus. Opmrako jesepme NPoQuAa Ha YacTH HE OTHOCHTCH
K. NpHHIHIHAJbHBIM BOIpOCaM KaJdHOpOBKH H HEOBXOMUMO KAJH-
GpPOBIIKKY JHlIb B IeJAX, YKa3aHHBIX BRINIE, H [JI YHOGCTBA IpoO-'
CTaBjieHHs] pasMepoB. 1103ToMy, He OCTaHABAMBASICH Ha AAHHOM BO
[:II/IIJI/(I)C:/I, OrpaHHYHNMCA 3aMeyaHHeM, YTO HpH JaJbHellleM I/I3JIO}Ke:
figh Hzre}:}p;rsnaym O6yneM NpUAEPKHBATLCS CXEMbl, INPEICTaBJIEH-

\

0630p cyuwecTeyiowux merodos KaAubposKi: 6anroK 23

Bce pasmepel HOpOQHI,. OTHOCSIIIHECS K 3aKPBITHIM daanmam,
OyjlyT 00603HAYaThCA C HHAEKCOM «3» (3aKpBITHI), @ OTHOCALIHECS
K OTKpHITBIM (hraHIaM — C HHIEKCOM «0» (OTKPEITHIH) .

[IpunuMast TaKylo CHCTEMY oGo03HaueHnil, uMeeM (pHC. 14):

I, u h, — BBICOTa 3aKDBITOTO H OTKpHITOrO. (hJIaHIeB;
(1, 1 @, — TOJIIKHA 3aKPLITOTO H OTKpBITOTO (pJlaHIEB HA KOHIE;
h, w b, — TOJIIKHA 3aKPHITOTO H OTKpBHITOTO (pNaHieB Yy OCHOBA-
HUS; »
d — ToNIIKHA ‘IUEHKH:

B — obmias WIHpHHA Kajgubpa 1O OCH LICHKH;
H — o6imas BeicoTa KanuGpa.

H=h,+h,+d.

B oTHeNbHBLIX CIydasx, KOraa 3TO0 yAOGHO, MOXKHO HCMONb30-
BaTh BOJHUMHB! foo H Hea (pHc. 15) ™

d
hc.o: ho =i _2" ’

d
hes= hy+ Y

B Tex ciydadx, KOrja MO H3BECTHbIM pasMepam OHOTO KasHG-
pa OMNpEeNeJsIoTcs pasMephl MOCJHELYIOMETo, COOTBETCTBYIOIIHE pas-
Mepbl HCKOMOro ganuOpa 0003HAUalOTSA  TEMHA XKe fyKBaMH, HO
CO LITPUXOM.

5. 0630p CylleCTBYIOIMHUX METONOB KaTMOpPOBKH GaNOK

KanuGpoBKa JABYTaBPOBBIX OasoK OGBIYHO ~ TIPOH3BOTUTCA IO
crocofy TMOCJIRAOBATENHHOr0 UePLILOBAHMA OTKDHITOH H 3aKPHITOH
qacTell KAmMuOpa, IPUUEM pacueT Kaiubpos, KakK IIpaBHJio, NPOK3BO-
AWTCS . IIPOTHB XOHda NPOKATKH.

Huske B HCTOpUYECKOH TMOCIEHOBATEJILHOCTH pPacCMOTpEHBl  Te
METONB KaJHOpOBKH JBYTABPOBBIX 0aJOK, KOTOpBle MOJYIH/IN HAH-
AOJBIIYIO H3BECTHOCTb B JIATEpaType W HEKOTOPOE npuMeHeHHe Ha
r1p aKTHKE.

Merop Kesa

AsTop 3TOrO METOMAAd, Kak K HEKOTOphl€ JDPYIHE, pasbupaer
npoduap ABYTaBPOBOH Oajkpy Ha OTIJIBHEIE snementsl  (puc. 14),
pacder TOJIIIIUHBL KOTOPbIX BeJleT COrJjlaCHO HoJ0XKeHnuaM, NpuMeHse-
MbIM IIDH Ka._nH@,pOBKe OJIOC., i
* Ofosmauenns Hy, ag, Hhe.o © IPp. NPOU3HOCATCS TaK: «all OTKPEITOE,
LM ’Hll(l)l)l'l‘()(‘», «am ‘CpCIlHee OTKprTOQ» Wi s I
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KosguuuenTtsl 06xaTuss TONMMERl weliky npoduis K y asropa
HajlaraeMoro Merofa OepyTcs Kak UJIeHbl apudMeTHUeCKOH nporpec-
CHH QT

Ri=1+4r
Ao
k,=14+nr,
Te 1 — YUCJO IIPONYCKOB;
r — noxasarenb apudMeTHUECKOH Nporpeccuy, onpeaesseMbli

no QopmyJse
., Kyare — 1 2

n

Uuncjio MpolyckoB MOJDKHO OBITh 3alaHO, a MakCHMasbHOe 3HA-
YeHHE Ry.xe JEKHT B NIpenenax:or 1,5 no 1,6. :

’

b
Kosguuuenr GokoBoro oG:kaTes TOJIIKUHEL (QJAAHIEB A —h_,

npuHEMaeMblli aBTopoM Merona Ha 109 wmeHblle KosduUHeHTa 00-
KaTHsi LIeHKH, IPUHUMAaeTCsi OAUHAKOBBIM JJI OTKPBITBIX U 3aKpHI-
ThIX (JIaHLEB io=hz. YMeHblieHue KOI(pHIHeHTA OOMKATHUS BO
(pJlaHIax aBTOp OOBSICHSIET TeM, UTC BHYTPEHHUe TpaHu  (JaHIeB
KMEIOT YKJIOH, BCJEACTBHE YEro: NPU BEePTUKANLHOM OOXKaThu IIEHKH
(horarLbl ODoyyaloT JOTNOJMHUTENIBHOE GOKOBoe obzkaTtne. Ilpuparue-
Hue K€ BbICOTHI (IAHLA B OTKPLITOM KaJuOpe OH O0bACHSET eCTecT-
BeHHbIM YIUIMpEHHEM MeTaJsla BCJEACTBHE ero o6xKaTHa u Onpene-
JISleT BeJHUYHMHY YLIMPEHHS [0 H3BeCTHOH (opMyJie: ;

_ Ab =c¢ (' —1), '
.roe ¢ — Iéoaépnuuem ymeeHH;{‘, FHMe}OLLlI/IIfI snauenus or 0,35 no
tut — cﬁeﬁﬁﬁf{ ToMmuHa (uadla A0 ¥ Iocje OOXKaTHs
f= okl LA
2 2

CuoiemoBaTenbHo, IIPH OGXKATHE B OTKPHITOM  (hJIaHIE JOJIKHO
HMETh MECTO OTPHLATeNbHOe OOKaTue (IPHUPAIIEHHE) €ro BbICOTH,
paBREOe €CTeCTREHHOMY yIIUpeHuio (puc. 16):

Aby = — dhy = I, —h, .

Torpa pasmepsl HCKOMOTO . 3aKDBITOrO Kajiufpa [0 H3BECTHOMY
OTKDBITOMY (TAaK KaK B OTKPBLITBIH KaauGp MOCTYNaloT (JaHibl Hs
3aKPhITOTO) MOXKHO OIpELeNUTh CAefYIOUIHM OGPa3oM:

TOJUIMHa (1aHlla y -OCHOBAHHS
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TOMUKHA (IaHla Ha KOHIe
. . as = (10 )\0,
npHpaiienre OTKpBITOro (uaHua
b;—}—a; . bo + ap >
2 2 ’

—Ah0=Ab:C<

EBICOTA HCKOMOT'O 3aKPBLITOr'O (IJJ[aHU.a
o
h, = hy— Ah,.

Ilpp ofxkartuu B 3akpbiToM (JaHue, MO 3TOMY METONY, TaKXKe

IOMKHO HMEThb MECTO eCTeCTBEeHHOe yiuupenue (Aby), HO BCAEACTBHE

—l g HaJHYyHs pasHBIX OKPYKHBIX CKOPO-

N ¢ crefl Kagubpa y OCHOBaHHUSI ¥ Ha KOH-

A0 2y ue (aamila, OJHOBPEMEHHO JOJIKHA

f MPOUCXOJIUTh TaKXkKe YTsKKA BHICO-
<

Thl (aHla, KOTOPYIO apTop METond
HAXO[UT, PACCyXaasi Cledyolium 0f-
< %7 pasoM. Ilycrs BhiCOTa 06XKHMaeMOro

} 4 s durana 6yder h’; Tak KakK BEJHUHHD!
é’ "ﬂ KaTaiolluXx PaguyCoB DAa3MHuUHBL, JUTH-

Ha ocHoBaHusi (QaaHHa HpPONOPIHO-
—ﬂﬁ’f»J HagbHa R, 2 AgJuMHa KOHNA  (JaHna
NPONOPIUUOHANBHA I, TO AJHHY (JIaHLa

S OSey

! 4] Jl s
@@é% / B S S l- :
G\¢ / = i .
L ]
h*waig’ - &
Puc. 16 I Puc. 17

MOXKHO TpeicTaBuTh B Bume Tpamernmi (pic. 17). Oanako dianen
QakTHUeCKu MMeeT OJMHAKOBYIO JUTHHY, DaBHYIO JUIHMHe IUEKH, Cjie-
J0BATeJbHO, Kpall (hiaHila BBITSATYBAETCS 3a CUET yTAXKKH €rc BBICO-
THl W IJIOMLAJb MPSAMOYIOJIbHHKA JOJI’KHa ObITh paBHa ILIOLIAN
Tpaneuyu: o
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Tak Kax
=R—r,
TO
Bl RE D ARSIA L RY )
2 . S

OTKyZa
r=V R (R—2h).
C xnpyroit cTopoHsl - (puc. 17),
r=R—h—Ah,
R—h—ah=V R (R—2h),
OTKYJa BEJUYHHA YTSKKH
s=R-—h—V R (R—2h).

Opnako aprop HAHHOTO MeTOAa CUuTaer, uyTo OT GOKOBOTO OOXKa-
THSL TOMUIMEBl (QUaHIA B 34KPHITOM KAJHOpe TaKkKe HMEET MEeCTO
ecrecTBeHHOoe ymuupenre (Ab,), BCISNCTBHE YEro YTAXKKA HECKOJBK
VMEHBIIRTCS M B OKOHUATEJBHOM BHAE COCTABHT ‘ :

Ah, = 'h; — h, = Ah — Ab,.

Torna pasmepsl
i HCKOMOTO OTKPBLITOTO (jraHila MOJKH ;
JUTh 10 QopMyTaM: qj i

hO = h8+ Ahs; b, = b,

o 3

’

by @y =gk,
HSBIgICKong_ag TOJIMHA INEHKH ONpeAeJsdeTCs [yTeM YMHOXKEHHA
CTHOH TOMIIHHEI Ha KO3(uUHEHT neQopManuu s IIeHKH
d'=d- k. '

1 OTéVI:e'I‘I/IM, YTO MO OMUCANHOMY METOLY HMEeT MECTO paBHOMEp-
HOe oOKaTHe TOJIIIWHBI IO BCEH BBICOTE KaK OTKPBITBHIX, TAK H 3a-
KPBITEIX (DJIaHIeB: ' 4

Meron KupxGepra
CymHOCTs MeTOfa 3aKJIIOU4aeTCss B MOCTENOBATENBHOM YyBeJaHye-

HH yrjia HAKJIOHQ BHYTDPEHHHX I‘paH"e (i) I0 14 a(i(H[HUQ(:-
U H JAHLEB I) &
KOM)' BaKaHy :

tg oo = tgu, (1 + tgn,).

U630p cyujecTeyromyux merodos kaiubposku 6ar0K
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[lo u3BecTHOMY YrJay HaKJIOHA ¢dnaHues, TpH TOCTOAHHOM WO-
AOKCHHH KOHCTPYKIMOHHOH TOUKH K (x==const), Jerko omnpexe-

wsetes W TOJNUIMHA (aanimes (PHC. 18).

[IpupalleHHe BbLICOTHI ¢aianna B OTKPHITOM kasaubpe
HpiikMaercs B Ipejesax 0,5 + 1,0 mm u, CIELOBATEILHO, BBICOTA

HCKOMOTO 3aKpHLITOro (hyiaHma — Ompene:

Jsterest BBIP AXKEeHNEM

h = h,— (0,5 1,0) s,

4 toniipHa QAaHlIesB H3 dopmyn
a, = (x—h,) tga,; b, = x1go, .

Kosduunent — 00xaTHdA TOJILIHH &)
(praHlla B OTKPBITOM Kaaubpe Mo STOMY
MeTOLy B 3aBHCHMOCTH OT BEJIMTHHDI Ahg
[OJIyYaertss HECKOJNHKO MeHBUWHM y OC
{OBAHMS, UeM Ha KOHIe (uaHna, T. e.

bl al
E Rl
bo as

Mcxong u3 pPaBEHCTBA BBITAXKEK BLEX
5IeMELTOR HpOQUs, MIOMaAb UCKOMOTO
OTKpHITOrO (TaHUa NPHHHMAaercsd paB-
HOH HaWmeHHON MNJIOMIANH 3aKpBITOTO:

F0=F3

Tanee, 3aTaBIUACh YTSKKOM BHICOTHI
(Janla B 3aKphITOM kanufpe (ara Be-
JuupHa TPUHEMAETCS: HOCTOSIHHOH A
pcex KanuGpos Ah,=5 M), MOKHO
olpeNe/nTh ¥ BBICOTY HCKOMOTD OTKPEI-
Toro (raHiia, HCXOjls H3 paBeHCTBA

h, = h, + &b,

[lo HaliAeHHOH BLICOTE ONpeASAeTcs
ua '

_ Nz
o

(—Aho)

iy

Puc. 18

Zo

cpenHsifi ToMmMHA (IaH-
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TaHTEHC YIyla HaKJIOHA

W OCTajbHble pasMepbl (hJIaHIEB:
’ ’ 14 ’ ’
ao-——(x—/z.o)tgao; by = xtgao, .

uﬂozfiK“KaK- ho" > hs, 10 npum mocrosHHOM NOJIOXKEHAH  KOHCTPYK-
OH TOYKK KOIHUHEHT GOKOBOrO 06 Katus TOJIWKMHALL (JIaHa
B Sakphitom KasnGpe Gymer Gosblie Y OCHOBaHHf, YeM Ha KOHIe
baarua, wro XOpOUIO BHAHO TaKxKe M3 pHC. 18, T e ’
o o
by ag
YKasanHoe 06CTOATENBCTRD ABJSIETCS] OCHOBHEIM HeNOCTATKOM
ONHCBLIBAEMOrO METO#A, TakK KAk 3a4acTyio MpH pacuere HCKOMOro op-
KprnTOI‘O KaJubpa Doyuaercsa, uro xowen uania 6y,aeT HMETE
gaSaI;prTOM Kanmubpe OoTpHLATeNBHOE 06XKATHe MO TOMN uHe (ay <<
s/, 9TO BENET K HEBBINOJHEHHIO TOJLIHHDI baanua. ﬁOCTOHHCTBO
NOJIOKEHHST  KOHCTPYKUHOHHOH Touky Kupx6epra npusogur raxsxe
K IDYromMy HeZOCTaTKy erc Merona. Paspesnon xamubp, kax apa-
BIJIO, mostyyaercs ¢ Tymeim TPEGHEM, YTO Ha NpaKTHKe ,COBepLHeHHO
HELOIyCTHMO, TaK Kak Beger g YBCJIHYCHHIO DACXONa  9HEepruw
A K BeOOXOIUMOCTH B GoJbIIOM PasMepe BEICOTHI 3arOTOBKHM, 3ana-
BAEMOH B paspesHoil Kasu6p, ’

Haist yerpanenns ykasanHbix N&DEKTOB aBTOpP MeTona, OTKasbi-

|
a a, + %
5 = 28
; 0 * " 200
TO%I{TpHBegeHHa‘H llonpaska, MeHAd nosoxkeHUe KOHCTDYKIMOHHOH
naHﬁI?)’ﬁ HCG;KOJIbKO ooﬂgémm SHAYCHU® YHNOMAHYTBIX  HENOCTATKOR
, CTEMbl KaaUuGPOBKH, HO BMeCT
[ , ) € C TeM Hapylraer e -
Homs‘;) BCEro omHCaHHOTO BHIIE moCTpoemwus. .pyul T
Haxog;f&aﬁg; @H;ﬁp?gamx gpeabmymero METONla (UpuMeHeHHe Oxu-
ITOB  002KaTHA ToMIUMHL] charan
| €B B 3aKPBITHIX
)i} OTKprTbIX Kamubpax). Io fipensiaraemomy merony ho>A, :

RN

bo by

O630p cyusectsyroujux merofos raiubposku 6anok, _7’29

YuurelBas, 4YTO KaJIHGPOBKA MO ONCAHHOMY METONY He I03BOJAeT
aapaHee ONpPENeNsTh YHCIO KajuOpOoB, BCJIENCTBLE YeTO B HEKOTOPHIX -
CJYYagx MOMKET NOJIYYWThCH HECOOTBETCTBHe ITONYy4EHHOH Kanubpos-
KH ¢ BO3MOKHBIM YHCJIOM IIPONYCKOB, T'OpKap BHEC HEKOTOpLIE H3-
MCITEHHSI B OfpefesieRne KOoaQUIUEeHTOB BHITSKKM. DBHauane onpe-
JleJisieTcs cyMMapHas BBITAXKKA BO BCeX KanuOpax 3a HCKJUeHHeM
UKCTOBOTO, B KOTOPOM OCTaBJieHa BBITsKKa, NpeanoxkenHas Kupx-
Oeprom: -
vy = 1 4 tg Q1.

Torna cymmapHas BHITs2KKa B (n— 1) kanubpax

F
Yoom ™ Fn .
2

Heuspecrnas miolans 3arotoBky F, MHpenBapuTesbHO OMpese-

JISTETCsE Kak .
F;z = Brz ’ Hﬂ!

Bn = BI — LA b7
H,~2H,,

vie B, w H, — lIHpHHa U BBICOTA 3arOTOBKH
LAb — cymmapHOe YIUMpeHHE BO BCEX IIPONYyCKax.
[Tonyuennbii o6mKMA KOS(HUHEHT BBITSIKKH o6, Ha-THa3 pas-
OMBaercs Ha n—1 BO3pacTalOMUX BHITSDKEK, TaK 4TO IPOHU3BEJCHHE
X JOJKHO COCTABJASATE Poon,
Onpenenerne pasmepos Kaju6poB NPOM3BOAMTCS MO (OPMYTIaM

Kupx6Gepra.
Merox I'pym-I'pxumaiiio

Boiwe yxke MNpPUBOMIFINCH BecbMa ILEHHbBIE yKazaHus [ pym-
P'pacuMaiino o pasiauunu CKOpocTeill MOBepXHOCTEH BAJKOB, oGpaba-
PLIBAIOIIMX PA3JMYHBEIE YaCTH NpPOMHIA. DTH  YKa3aHHd  JOJXKHEB
CHYIKUTD OIHUM M3 [OJOXKEeHHH, Ha OCHOBe KOTODBIX OObsicHAeTCs
HPOUCXOMICHNE YTAXKKA W NPUpALIeHHs BBICOTH (JIAHIEB.

ITpn xamu6poske Gamok I pym-I'pkumaino, B NPOTHBOIOJOM-
nocrty JKesy, npeasaraer Gpath 06xkaTHé BO (DJIaHLAX HECKOJBKO
OoJiploe, 4eM B IICHKe, cOKpallas TaKHM NYTeM BEJIHUUHY YTIKKH
B 3aKPLITON yacTy KaJuOpa W yBeJHUHBAs NpHpalUeHHe B OTKpHI-
TOI ero YacTy. :

Tomuuny ¢aannes I'pym-IpxuMaiio onpemesser no MeToay
Kupx0Oepra, mpuueM YTSXKKY BbICOTH ()JIaHIEB NPHHHMAET B 5—7 M
It 3ABHCHMOCTH OT pPasMepoB OaJjIKi.
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Mertox Mena

Ipn xanubposke Ganok mo 9TOMY METOAY pasMephl HCKOMBIX
¢aanues oupenensior rpadHIecKuy IyTeM, HCXOAH wu3 KOHCTPYK-
LHOHHOH TOUKH Kupx6epra, KOTOpas, OQHAKO, IO KENaHHK KaJue-
DOBIIMKA MOXET MEHAThL CBOE MOJIOXKEHHE
(puc. 19). Bemmyumy YTSKKH BBICOTHI  (hJ1aH-
U€B B 3aKPBITOM KaJjubpe u [pHpALICHHS] BEI-
COTbL B OTKPEITOM YCTAaHABJIHBAIOT, B 3aBHCH-
MOCTH OT pasmMepoB ¢uannes, B npegenax

8y =410 mm; Ay =0,5+3,0 mu.

Kosduumenter o6xatus no IPOMyCKaM BEI-
OHPAIOT Ha OCHOBaHHH HNPaKTHUECKUX MaHHBIX

JHAHBIC LI IeHKn u 1t uranues,

Has  orTKpbIThIX (UIannes MakcHMANbHBIG
KO3uuneHT 06artus TONHHED Y OCHOBA -
HHA NPUHHMAeTCA He Gosee 1,35

Doy 35
bo

Hns sakperrbix (aanues koshunuenr e
opuanun npurEMaeTes C TakKHM pacueroM,

{.9TOOBI IECATHUHAS JIpOBb ero cocraBasia He
’:17 Gostee 25 mecsaTHUHON ApoOH  KoshunHenTa
4, ACQOPMAIUK SISt OTKPHITRIX PIAHIEB, TaK UTI

5’ 3 (b’ A
Puc. 19 ‘ LA "~(——3——1) .
by Al BT

Tak xe, kak u no Merony Kupx6epra, o6xarue TOJIIHHEl (JiaH-

& B OTKPBITOH wyacty Kanubpa noury PaBHOMEPHO 1o Bceli BhicoTe
¢haanna ‘ ‘

b

bo ap

HO B BaKphITO# wacty kanubpa Goabuie y OCHOBaHHs, YEM Ha KOH-
Ue dnanna D

’

L R
bs az

s nparTuueckoi paboTsl maHHBIH METOJ NPOCT y jmaer mocra-
TOYHO XOpollne PESYIBTATEL, XOTSI Bompoc o PaBHOMepHO# nedop-

Maldy BCex wacTeli mpoduas p STOM METOJe TakXe He MOMyym
paspeurenus..

B BUIE apu¢pMeTHUECKOro psina JKesa, o pas-

'

O630p cywecreyroujux merodos xaﬂuég?sﬂ 5520{6_ Sy ,7_“3

Merox Toubuseisiepa u Haas |
Ha ocrOBe mpakTuuecKux JaHHBIX aBTOpel Meroma [13] pasgl);-
6oranu psiE IMIMPHYECKHX IMPaBUJ H POPMYJa. AJsi OIpeleseH

a3MepoB KajHSpoOB. ;
i TO?ILILHHa ¢aaHneB Ipy O6GXKaTHE B OTKPHITOM KajuGpe omnpe

messiercsl no opmysam;
[ b; =Cl bo-——]/bo_

3 o

’ ” i
a8 s CO ag— Vao.

Ilo anamormunbiM (opMmysiam ompefensiercs H TOJIMIHHA GaaH-
ueB npu o0XaTHu B 3aKPHITOM Kaaubpe:

b, = by, — Vo,

ao ZCS aB_Vao" 4]

’ ” s L—
\

Ilpu sTOM KO3(HUIMEHTH ¢ pPas3JUYHbI f
IJIA KaKJAOTO IIPOINYyCKa M 3ABHCAT = OT S
pasMepa Gasky. u upcjaa npornyckos. OHu < RN i
nogo6pafHbl TAKEM  00Pa3oM, UTO B.OTKPbI- Ll e DI
TOM KaJHOpe HMeeT MECTO MeHblIas
fedopmanna TOJMUHN (aanua y ocHo-
)
N

BaHUS ¥ OOJIBIlas HAa KOHIE, T, €. T
” ’ /
il A \ /
Ilpy obxaTuu B 3aKpHITOM Kamnbpe \
66abmas  medopMauyus  HMEET MECTO S
y OCHOBaHHa (WIaHLa, T. €. ol ;
7 ”
63 >C3 . ——b-] a) —
OGxarde TOMUMHEI (aHna y OCHO- B 80

BaHUS B 3aKPbITOM Kajaubpe MEHBLIE,
YyeM- B OTKDBITOM :

’ (L4

CS<CO

2% ero.
M- COCTaBJIsieT HPHMEPHO %3 OT MOCJeH _
Bricory ¢aanmeB aBTOpEI TakkKe ONpeAeJsIOT IO 3MIII/IpI/I‘-Ieg
Kum npaswiaM. Ilpupamenne BbICOTH! (hiiaHna B OTKPHITOM KauauG-



32 Kaaubposrka 6Garox

pe (puc. 20) mosyyaercst BCerma pPaBHBIM IOJOBHHe OOXKaTus Miel-
KH, TaK 4TO CpPeIHss BBICOTA H3BECTHOrO OTKPHITOTO Kanaubpa W wuc-
KOMOTC 3aKpBITOrO BCerAa pPaBHBHl MexXay co6oil: ’

’

h,.=h

c.3 c.o *
Bripaxast ux 3HaueHHe uepes h u d (puc. 20), umeeMm

a’ d
g Tt o

h, +

OTKyna
o4 —d
hy—h, = 5

YTszkKa BBHICOTBI  (pJiaHIla B 3aKPHITOM Kalubpe ompenessercs
M3 3MINPHUYECKOH (QOPMYJEI

d'—

Sy = (5+T) — Yyn—1,

rle n — MopsiIKOBBIH HOMep KamuOpa (IpOTHB XOJa NPOKATKH).

Onucandbii MeTo[ KajnOpOBKU OCHOBAH Ha MPAKTHKe XODOMI0
paBoTarolux KaauOpoROK, MOCTpOeHHHBIX o Merony Mewua, Onnako
YCTaHOBJIEHHbIe 3aKOHOMEPHOCTH MPEACTABJSAIOT UHCTO SMIHpHYe-
CKHe COOTHOUIEHHsS M HEe HMeIOT HHKAKOH HAyuHOH OCHOBBI

Ilpennoxentbie aBTOpaMi KO3(HUIHEHTBl ¢ DPACCYUTAHBI HA 3a-
rPaHUYHBII COPTaMeHT M AJA KalubpoBku Ganok no Hamemy OCT
TOJIXKHBI GBITH NEPECMOTPEHbL.

Merona Jlenpaa

OToT METOHN, NpUMeHAeMBIH AJF NPOBEPKH 3ANONHEHUS KaJuGpon
npd nporatKke (acoHHbIX Npoduied, sBJAAeTCq M0 CYTH Jeja HCKyC-
CTBEHHBIM IPHEMOM OIpefeseHds1 CPpefHeH BBITAXKKY NPohUIA npH
HEpaBHOMepHOH AedopMalliM OTAJLHLIX €ro YacreH.

[1pu onpeneseHnu CpeNHEH BHLITSKKH JBYX COCEIHHX uyacrel
npousig aBTOp MeToma HoJb3yercss (POpMyJon *:

Faly
—=u. Lo — _
trep=11 (1 2 p1) Fatg+Fih

* GopMysy MOKHO 3aMEHHTL GoJiee MPOCTOH:

o ___P'lFl + p2Fy
Bep =—F"77
F1+F,
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I #,— KO3(hHIIHEHT BHITSKKH MeHee OOKHMAEMOH 4acCTH,

Py— KOI(DHIMEHT BLITSKKH 0ojiee OOXKHMaeMOH YacTH;

F, — nsomain, MeHee 00XHMaeMmoOi YacTH;

F, — miowans, OGosee 0GKHMaeMol YaCTH.

Pasnenenye npoduas Ha yacTu (puc. 21) MPOUSBOAUTCS MyTEM
HaJOXKeHnust OfHOro Kajubpa wa Ipyrodl, UCXOAs U3 CJIEILYIONIEro.

BeijeseTcss HE3aBUCHMBIH (aaden, ¢  BHCOTOH h's, KOTOpBIH
BCJIEICTBAE GOKOBOTO OGKATHs TOJALIMHBL B OTKPBITON YacTH Kaju-

232 e

a5 (;
§é7f I K% r« 53

Puc. 21

Opa JOJKEeH MOJYYUTh €CTECTBEHHO® YIIHpEHHE Aby, yanpaBJIeHHOE
Ha 3ANOJMHEHHS OKOHEUHOCTH OTKPBITOH YacTH kangubpa. 3arTeM
BhUleIgeTCsl  HesaBucuMas ILiefika d’, KOTOpasd, ofxKuUMasCh A0 d,
TAKKe [OJIYUHT €CTECTBEHHOe YIIMpeHne Ab . Ocratomiasicss JI0-
Hafb ¢ BbICOTON ho’ + d’ MOJDKHE SalOHUTH OCTANBHYI>  HaCTh
IOULAMH KaJubpa H -He3arOuIHeHHY[ YaCTb LICHKH.

Takoe aejenue NpoQUIs Ha YaCTH TEOPETHIECKH HUYeM HE 0Go-
CHOBAHO M, BPAL JIH MOXKeT IPETEeHIOBATH Ha BceoQuLIee NpH3HAHHE.
EcrecTBEHHOE YIIMpeHHe, — [OJy4aeMoe OT o0KaTusd B OTKPBITOM
(hiamue, AOIKHO NONTH He Ha 3alOJHEHHE ero BepliMHbI, Kak Cdu-
taer JleHgn, a Hao6opoT, B TIPOTHBONOJIOXHYIO —CTOpOHY,  T. €.
K OCHOBaHMIO (iaHna, [OTOMY YTO CONPOTHBJIEHHE MEpeMEIleHHIo
MeTasla B HTOM HampaBjeHWd MeHblle, 4eM B I[POTHBOIMOJOKHOM.

[IpupalleHre BLICOTBI B OTKPhITOM Kanubpe B IPHBEIEHHOM

npuMepe (puc. 21) mocruraer 5 mau:

¢ d'—d
Ay =h,—h, =

+ Ab,.

3 B. TI. BaxthHos # M. M. Ulrepros
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Hns nawkoro nprumepa BechbMa BedHKa TakiKe VTSIPKKA  BbiCo-
Thl (pNIaHLA B 3aKPBITOM Kajubpe, pasHas 7,5 mm. OGbIuHO yTsKKa
He npesbiliaer 10—15%' ot BBICOTBI (JaHLEB (HAa OCHOBAHHMH Npak-

THYECKHX ﬂaHHbIX) H, CJenoBaTeNILHO, B [IpHBEAEHHOM IIpHMeEpe
A0JKHA COCTaBUTDH

(0,10+0,15) - 23,5 = (2,35 3,5) a.

Ofcioia MOKHO CliesiaTh BBIBOJ, YTO aBTODp MeTOfla 3apawee Inpe-
AyCMATPHBACT YTSDKKY (JIaHUeB ¢ GOJbIIMM 3alacoM, KOTOPbI ¢

COSRAET YCMOBHA AJISl MEPETSKKH H3JHIiHe OGKUMAEMOro MeTajia

H3 3aKPLITOrO (JIaHlla B OTKPBITHILL.

: Hepa’BH‘OMepHOCTbjLe(l)OpMaLLHI/I OTHEJIbHLIX YacTel NpoduIs —
XapakrepHas ocO0eHHOCTL MeToma Kaauoposku Jlewgsna. Tak, Ha-
OpHMeED, NPODUIL, IPHUBEAEHHBIH Ha pHC. 21, npu cpemHell BHITSKKE

1=
Yep = 1,0

HMEer BBITSKKY B OTKPHITHIX (hJlaHmax

— B5F1T,0 275 5
(5,54 12,7)-32,5 '

°

a B_3aKprTbIX

: (8,5 +18,0) - 30,5 P

g = = =1,T.
(7,5 +13,2) - 23,0

CoBepiltenno sicHo, uTo Takas GOJbiast Pa3HHUA B ' BBITSKKE
erIaHueB_ AOJI)KHA BBI3BATH CMelleHHe OCH (JIAHUEB OTHOCHTEJBHO
OCH IeHkH, ueM u OBEBACHASTCH CTOMb 3HAYMTEJbHOe MpUpalleHHe
EBICOTEI B OTKPLITOM (iatie. CBA3aHHAS ¢ 9THM TePETSKKa MeTa-
7a M3 3AKPBITOrO (JIaHla B OTKPBLITHIH COBEPIIEHHO He HYXKHA W
BPELHA, TaK KaK BEIeT K YBeJHYEHHIO pacxoja SHEPruy HpH  Mpo-
KaTKe M K OBICTPOi BHIPaGOTKe BAJKOB. ‘

yxaue,aﬁm Ha HeLocTaTku (GopMydsiel Jlewnja miig onpeesenus
CPEIHEH BBLITSKKH W KPUTHKA €r0o MeTOlla MMEKTCs Take B pafo-
Tax JI. JI. Cokosmosa u M. C. Myrsesa.

6. Bausnue nepasHomMepHOCTH edopMauuu OT ZedbHbIX
yacTed npoQuis Ha BeJWUHHY YTSKKM M NPHPaLIeHNs
BbICOTHI (pJiaHIeB 5 '

Ilpu paccmMoTpenyuu CYIIECTBYIOIIMX METONOB - KAJTUBPOBKH Ga/ioK
MOXHO 3aMETHTb BeCbMa MCKYyCCTBEHHBIH IOAXOL KX aBTOPOB
K OMNpeleseHHIO pa3MepOB OTAENBHBIX YacTell NPOQUIs, CIeACTBHEM
4ero ABJATCA HECOBEPIUEHCTBO YNOMAHYTBIX METONOB H INIyGOKFHE
MPOTHBOPEUHH, 3ajJ0KeHHble B HHX. ’
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OCHOBHOH HENOCTaTOK, KOTOPHI JO/KeH ObIThb YCTDaHeH TpH
l[epPBOHAYAJbHOH pa3paboTke KaJIHOPOBKH, — HEPAaBHOMEpHAsd Je-
(popmauua oTAeNbHbIX yactedl npodusis. Ilpu mpoxarke (acOHHBIX
ipoduiell HepaBHOMepHas Ae(OpMalHWs ' OPUBOLHT K IepeTsiKKe
MeTassla M3 ONHOH yacTH nmpodussd B APYrylo, BCAENCTBHE UEro CO-

SHatoTCs YCJIOBHMA IJIST YBEJHWUYEHUS] TPEHUd MeXXAY MeTajjlJioM H BaJi-

KaMH, KOTOpOe, B CBOKO Ouepenb, NPHBOAHT K YBEJIHUEHHMIO pacxona
9HEPTHH Ha medopMauuio MeTasnna, OwplCTpO#  BrIpaboTKe BaJKOB,
IIpeXIeBPeMEeHHOMY PACCTPOACTBY CTaHA U IOHUXKEHHUIO ero IIPOou3-
BOJUTENBHOCTH. .

IlosiHoe ycTpaHeHre nepeuucseHHblX HEAOCTAaTKOB IIpH paspa-
(oTKe CHCTeMBI. KaJuOpOBKy OBLJIO OBl BO3MOJKHO JIMIUb TPH JOCTa-
TOYHOM HM3YYEHHH 3aKOHOB HCTEeHEHHs MeTajna npu nedopMauuu
¢ro B ¢acoHHoM KaJaubpe. HeaocraTouHoe 3HaHHE 3THX 33aKOHOB He
HO3BOJISICT B HACTOAILMI MOMEHT OKOHYATEJbHO PEIUuTh BONPOC
0 Hauayylnem crnocoGe onpejeleHHsa pasMepoB mnpocuad. OxHaxo,
pakTHYeCKHe HabJMIOAeHUs Hal NPOKATKOH (JaHUeBbIX MpodHuieH
J1aF0T BO3MOXKHOCTbL YCTAHOBHUTL HEKOTOpble 3aKOHOMEPHOCTH IIOBe-
JICHHST MeTaJjja B KaJaubpe B 3aBUCHMOCTH OT Xapakrepa nedopma-
1M1 OTHENBHbIX YacTed NpodHJIs. ' ‘ i

Tak, npu npokaTke 0aJioK, PpeSbCOB M IIBEJNJIEPOB, MOCTPOEHHBIX
¢ yYeroM paBHOMEpHOro OOXKAaTHH TOJIUHHBI (DJIAHLEB B OTKPHLITOM

Kanubpe

liaGJIoNaeTCs JIMIUb HE3HAYUTEJbHOE mpupalliende BHLICOTHl (JiaH-
ies. Ilpu HepaBHOMeDHOM OOXKATHH TOJNIIHHBL (PAAHLER B OTKPBITOM
Kaganope - '

nabJonaeTcs yBeJqHUeHHe NpUpalieHuss BBICOTHI, Bo3pacraiolilee Ic
Mepe VBRJMYEHHS CTeleHU AedOopMald OT OCHOBaHuWil K KOHLAM
(phrauues. . . :

IlpakTnuecku mpu OOJbLUIOH BHIPaGOTKe BAJKOB 4acTo HabJio-
jlaercst 1 obpaTHoe SBJIEHHE, T. €. :

bo )

B raxom cuyuae Bceraa Gymer MMeTh MeCTO MHHUMAaJbHOE NpH-
DaUleHHe BBEICOTBI (UAHLEB B OTKPLITOM KaJHOpe, Nepexonsilee
HHOPIA B YTSKKY. '

3%
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Heonunaxosas crenenn AeopMamdy OTAENbHbIX YacTelf Mpogu-
J1 TAKKe NPUBOAHT K KOJEOAHHSIM BLICOTEl (JIAHIEB B OTKPBITOM
KanuGpe. EC/H KOJHYECTBO MeTaia, ZLeopMHpYeMOro BO (hJiaH-
uax, mpeofjiagaerT Haj KOJMYECTBOM MeTaiia B urefKe, TO BCAKOE
yMeHbIlleHHe KO3 HIHenTa neOopMalliu IIeliKd BeleT K YBEJIHYEHHIO
MPHPAMIEHUsT BBICOTBI OTKPBITBIX (DJIAHLEB M, HAOGOPOT, npeobJyama-
HHE BLITATMBAHUA LICHKH BbISHIBAET YTAKKY (DJIaHILEB.

Hpu npoxatke Gasnok u penbcos wHa OpHUpalleHHe BBICOTH (JIaH-
Ha B OTKPBITOM KaJHODE 3HAUMTENbHOE BJIUSHHE OKA3LIBAET TAKIKE
yBeJHueHye crenenn JepopManuy (JAHUEB B 3aKPLITOM KaJaubpe,
4 TPH NPOKAaTKe INBEJLIEPOB — JOXKHBIe (uaHibl. [IpakTHKa mokasza-.
-1, 9TO OTKPBITbIe KaNHOpbl CpabaThlBAIOTCA paHblue 3aKPBITHIX,
BCJIEACTBHE HEro MO Mepe HM3HOCAa BasKOB neOpMaliyds MOCTEIeHHO
 YBGJIMUMBAETCA B 3aKPHITHIX KaJMOPAX H YMEHbLIAETCH B OTKPHITHIX.
Taxum 0BpasoM, OfHOBPEMEHHO C M3HOCOM BAJKOB BLICOTA taanna
TIOCTENEHHO YBEJHUMBACTCS B OTKPHITOM Kalubpe U yMeHblIaeTcs
B 3aKpeiToM. MMeHHO Takoro poga sIBJEHHE NepeTAKKH MeTania U3
OAHON 4YacTH mpodmIs B APYTyr U Habiojaercs B Ipolecce pabo-
TBl Ha CTaHe IPU MpoKaTKe GANOK W PEJbCOB.

Ilpu obxaruu (hJranua mo TOJILHHE B OTKPHITOM kKaJnaubpe, B 3a-
-BHCHMOCTH OT NE€PEYHCJIEHHbIX BbLIIE YCJIOBHII, NPOUCXOMHT Gojibliee
“HJIE MeHblllee MNpUpALNEeHUe BBICOTH (hJIAHIEB, NEpeXOAsiliee B He-
KOTOPBIX CJHYYasiX B YTsKKY. B oramume orT oTkphtoro kajmbpa
B 32KPLITOM TPOHCXONHUT TOJBKO YTSXKKA, OPHTOM SHAYHTEJBHO
60Jibluas, YeM B OTKPLITOM KaJuOpe. SIBJIEHHE YTAXKKH B 3aKPHITOM
KaquOpe 60siee 3aKOHOMEPHO, YeM MPHpAIleHHe BBICOTHl B OTKPHITOM
kauubpe, X0Ts, B CBOIO OYepedb, 32BUCHT OT psila (PaKkTOPOB.

W3 npakTHKH XODOLIO H3BECTHO, UTO YeM MeHbIe O06KaTHe
TOJNIIHHAI (JlaHla B 3aKPLITOM KajuOpe, T€M MEHDINE M YTHkKKA ero

BBICOTHL. Ilo Mepe H3HOCa BaJIKOB, obxatue TOJIILHHBI (b.Ha.HILa B 3a- .

KPBITOM KaJjuOpe Bo3pacraeT (Tak KakK B Hero MOCTYMAT (MJIaHUbI
M3 OTKPKLITOH, 60Jiee MHTEHCHBHO BbIpabaThIBAIOIICHCT YacTH KaJHG-
pa) H, eCTeCTBEHHO, PacTeT BeJMYMHa YTSKKM YBeIUUeHHe YTAKKY
BBICOTH! (pJIAHLEB B 3TOM CJydae JIeTKO OOBSICHSETCS = YBEIHYCHHEM
CTeNeHW 3ak/JVHMBAHHA MeTajdna B 3akpbitoM kajubpe. Onpmako,
HaXkKe 0OpH MOAHOM OTCYTCTBUH 3AKJUHUBAHUS, YTHKKA BBICOThi
¢danna Bce Ke OyNeT MMETb MECTO. 3HAUUTEJNbHOE BJHAHHE KaK Ha
YTSKKY (JaHLeB B 3aKPHITOM KaauOpe, Tak ¥ Ha NpUpalleHue Bbl-
COTBl B OTKDBITOM, OKa3blBAeT TaKKe BeJHYHHA YIUUDEHHS, pOJb
KOTOpOro OYLeT pacCMOTPeHa HECKOJbKO HHXKeE.

B paccMOTpenHBIX BRI METOHAX KaJHODOBKH DasHble aBTOPBI
PasJIHYHO OGBICHSAIOT: IPUYKHHBL, BbI3bIBAIOLIUE YTAXKKY U IpUpalle-
HUe BBICOTHI (uianleB. Tak, dBjieHWe YTSXKKH B 3aKPLHITOM Kaaubpe
Ipym-Tpximaiiio u JKes o0bACHAIOT PAa3HOCTBIO CKOpOCTel Kamus-
pa y ocHOBaHHSA M Ha KoHUe ¢uanua. Takoe oObhcHeHHe caenyer
CYNTAThL BIIOJHe PABHJIBHLIM, TAK KaK YKa3aHHad PasHOCTb CKOPO-
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creil pelcTBuTensHo uMeeT Mecto, K cowanenuro, I'pym-I pekumaiic
ne fan B cBoefl padore KOJNHUECTBEHHLIX 3aBHCHMOCTEH, MO3BOJSIO-
IMX IO MMEIOUIeHcs PasHOCTH CKOPOCTeH HalTH BEJHUHHY VTIKKH,
rn BeiBome ke Gopmyanl Kesa
MMEeTCs  3HauydTeJbHaAs — HeTOY-
HOCTb, HCKaXalolas OKOHYa-
TeJbHBIK  pesyibTar. BBememue 74
B 3Ty (GOPMYJY BEJHUUHBl YIIH-
peHds feJaeT ee OKOHUATEJHLHO
1IeTIPUTOIHOH.

Jpyrue apropel BooOlUle He
paccMaTpMBaOT MPHUKMH, BBI3bI-
BalOLIHX VTIXKKY, H OepPYT ee Ha
OCHOBAHUHK  OOBITHBIX  JAHHBIX
WK 3MIHPHUECKUX [IPARHJA B
npenenax 4—10 um. Ha puc.
22 mokasaHbl KpHBble YTSI?KKH
BHICOTBI 3aKpHITEIX (IAHIEs 8

>

oy

Benruvuna 4/7}, s
o &

LY

~

npouecce npokatki Ganaxku Ne 16 "7 _
N> JaHHbIM Da3HBIX  aBTOPOB Homepa xnemed
(/—mo XKesy, 2— no KupxGep- Pyc. 92

ry, ¢ —uno [pym-I'pxumaiiio,
4 —no loneugefiiepy u [aito,
5 — no bBaxtunosy).

Eule 6oJiee npoTHBOpEUHBLIE YKa3aHHS  JIAIOTCA  Pa3JIHUHBIMH
ABTOpPaMHM MpU OObSCHEHHH MPHUYKH, BHI3LIBAIOLIMX MpPHPALIEHHe Bbi-
COThI (DNIAHLEB B OTKPLITOM Kajubpe.

JKes oObsiCHsAeT NpupalleHle BHICOTHl (DIAHLEB eCTECTBEHHBIM
yurupenueM. Takoe 0OBICHEHHE HeNhb3s CYUTATh YAOBJETBODHTEND-
HbIM, TAK KaK TOJIydaiolleecsi B OTKPHITOM Kajubpe ylUHpPEHHe Me-
Tajdja JOJXKHO NOHTH Ha 3anojHeHde He OKOHEUHOCTH OTKPHTOrG
pnanna, a, HaoGOPOT, erc OCHOBaHUs, MNOCKOJbKy COIDPOTUBJEHUE
JBIDKEHHIO MeTajja B Kajubpe B 5TOM HaNpaBJEHHW NPONOPLKO-
anbno Beawuune (2f —tga), y4To MeHblle, YeM B HPOTHBOIOJIONK-
noM Hanpaggenuy (2f+tga), rae f—KO2(QUIHEHT TPEHHS, a—Yyroa
YyKJOHAa BHYTPEHHUX TIpaHei, ‘

JeBCTRUTENBLHO, B CJayuasx NOpOKaTKH Oaliok, PEJNbCOB W IuB&J-
JiepoB WHOLAA JaXke TMpW OueHb Maofi BeJHuuHe alCOMIOTHOTO 06-
JKaTHs TOJIUHHLI (JIaHueB HaOMI0AaeTCsl 3HAUHTEIbHO®  FNpHpalle-
e MX BBICOTBI, KOTOPOE YacTO GbiBaeT B HECKOJbKO pas  0oubiue
AOCOMIOTHOTO OOKAaTHST TOJIIUHBL (JIaHLER.

XoTa KpuBas U3MeHeHMs NMPUPAIIeHHs BHICOThI (IAHLEB MO Npo-
liyckaM, paccudTasgas mno gopmyse JKesa

Ak, =035 (t, —1,),
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UMeeT TOT ’Ke XapakTep, YTO U KpuBas, MOCTPOEHHAs OJs TOH xe
BEeJIMUMHBl K3 yCaoBusA pasHocTn ckopocreji (D. Il. BaxtunoB), pac-
XOXKIEHHe B BEJHUUHE NDPHUPAIIEHHS MNOJYyUaeTcss O4YeHb 3HAUHTEJNb-
HBIM, ITOCKOJIBKY HCXOJIHblE IIOJIO?KeHHs) B 00OHX CJyuasix COBEpIIEHHO
pasjuynel (puc. 23). OueBupno, BbBOALI JKesa OCHOBAHBI Ha CJIy-
YafiHOM COBHAAEHHH, [OGKOJbKY
Kaaubpel Ang 6ajoK CTPoATeA
BCerfga Ttakum o0pasoMm, 4To ©
YBeJIHYCHUEM TOMIIMHB  1elki
Bo3pacTaer # BejauuuHa OG6Ka-
THg haaHLes.

Henesa corsacurhes  Takke
¢ ofbsicHenuem losibuBeiepa i
Jlansa, KOTODLle CUYMTAIOT, UTO
BeSIMUYHA TNPUPALISHUS BBHICOTHI
dhaaHLeB B OTKPbITOM KaJubpe
IOJKHA PAaBHATbCH  [OJOBHHE
ofxatus wweiiki. [lpusesnenuoe
NOJOMKeHHe HEe MOXeT HMeTh
VAOBJIETBOPUTEJbHOTO  0OBACHE-
HUfL U TIOTOMY PACUETHl N[O 3TO-
My MeTOHYy naloT elle OoJbLIEE
pacxoxIeHHe C HaHHBIMu Ipak-
taku. Ha pue. 23 noxkasausl kpu-
Bbie TIpHPAUIEHHS BBICOTBL  OT-
: - KPBITBIX (PJaHUeB Npu IPOKaTKe
Bankun Ne 16 no gauHbiM pasubix aBtopos (I — 1o Kesy, 2 —no
Ipym-I'pxumaiiio u KupxGepry, 83— no Menuy, 4 —no [ofbusei-
nepy u Hamo, & — no Jleunay, 6 — no BaxtuuoBy).

“Eute G0nbuyro pesmyuHy NpHpaileHist BHICOTH (UIAHIEB MDPHHH-
maer Jlenan, cymmupys nauuble JKesa u Tosbisefinepa. Takoro
G0JBIIOTO NPHUPALIEHNs BBICOTHI (hJIAHLEB, AaXKe MPH BeCcbMa 3HAUH-
TEJEHOH HEepaBHOMEpPHOCTH OOXKAaTHA €ero  TOJIIHHE, JOCTHIHYTh
MOXHO TOJIBKO HCKYCCTBEHHBIM IIYTeM: BO3JZEHCTBHEM 3aKpbITOTO
(bJ1aHila, H3 KOTOPOro W3JMIOHe OOXKATBHII MeETaNJ IepeMellaercs
B OTKPBITYIO 4aCTh KaJaubpa.

Ilpu paccmorpenun rpaduroe Ha puc. 22 uy 23 He cienyer pac-
UEHHBATH 3aBBLIUICHHBI® (HJM 3aHHKEHHDBIE) BeJMUUHBI A/, U Al Kak
abconoTHO HemepHbie. OHM HEBepHbI, [VIaBHBIM 00pa3oM, B YCJIO-
BUSX paBHOMEPHOH neopMalMM Bcex vacTedl npoduJs, HO HHOrIa
BHOJIHE JOCTHKHMbI, €CJIM JTONYCTHTh NepeTsaKKy MeTa/lla H3 ONHOH
yacTH npodHas B Apyryio. Js CyKAeHHd O BO3MOYKHOCTH TaKHX
nepeTskek rpaduku puc. 22 u 23 cjeayer paccMaTpUBaTb COBMe-
CTHO. : o ;

W3 npusefesHbiXx NPHMEPOB BHIAHO, UTO MO KEJAHHIO KaJTHOPOB-
({HKa MOJKHO HalpaBuTb TedveHue MeTasasaa B JOOM HalpasJeHHH,

-
L

<

Beanvura 2k, mm

bYomepa wnemes

Puc. 23

-
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5 3aBUCHMOCTH OT TOrO, Kakhe YCJOBHs I HCTe‘{EHgI.ﬂOBMifoa}J;J:[z
cosnanbl B KanuGpe. I1pi H3BECTHOM IOCTPOCHHH KaJiu prl s
A0JIYUHTb HE TOJBKO MAKCHMasbHOE npupallenne BhICO B omeput
rom KajauOpe, AOCTHraeMoe B kanuOpoBkax Jlennna, Han e g
kotopyio yTsiKKY. O BO3MOXKHOCTH YTAKKH BbIC.OTb; GBI =
kajzGpax HH OJWH U3 aBTOPOB HE YIIOMHMHAET, XOT
5TO siBJIeHHE Tak:Ke HAOJMFOJAeTCs JOCTATOUHO 4acTo. oy
ITockoJbKy B 3aiauy KaanGpoBlurKa BXOLMT He TOJBK ocyme-
{ye KOHEYHOro Npodus ¢ npaBuJbHLIMK pasmepami, ngHTﬁHy S
CTEJIGHHe [TPOKATK{ €ro ¢ MHHHMaJbHOU 3a1‘pam§ﬂ 36 e3p b
nedopMaluio, oBecnednBaioLlen rulonyqeﬂne npoqayalm16 e Héoéxo-
UpsKeHUs! ero OTHeJNIbHBIX uacTet, TIOCTpOEHHe K apB Ryt
IUMO BECTH C YYETOM €CTECTBEHHOIO TEUeHUs Me'rra[mn B Kamuops
5 HanpaBJeHHH HaMMEHbBLIEro conporupmaenus.. 1lpH Ee é’;mﬂm
KaJuOpOBKe JNOJKHDL GbITh yCTpAHEeHbl BBIHYAKICHHBIE Hb}l)e i
verajia U3 OMHOIl "UaCTH NpOHuIs B APYIYIo, Kax Bpel
BepUIEHHO HEHYXHbIE. )

7. BesuuMHa YTSOKKH W NpuUpaileHusi BhCOTD! d)ﬂ%ﬂues
B 3ABMCHMOCTH OT Pa3HOCTH CKOPOCTEH B KaiH pe

| 7 gasubpe
M3 paccMoTperusr YyCJIOBHH anecbopmauvg/;ﬂe?g::& fac"reﬁ pro_
i opMalun ~
Y BJAWSIHES HepaBHOMEpHOW e iacTen T
MeTaJla MOXKHO 3axd ,

Wisl HA Xapakrep HCTe4eHus 4
[gaﬂ(HeﬁLUHMI/I paxTOpaMH, OOYCJIOBIUBAIOLLHMI BEJIMUNHY yTgé;frléﬁ
y TpUpalleHnus BbCOTHl (IAHLEB, ABJISIOTCS pfq3nnque .cxo%auw
mefikg W (aaHuer ¥ COOTHOUIEHUE KO3 (PULUEHTOB nedop? 1
5 DasJMUHBIX YACTSX HPOQUIIL. "

pHeKOTopoe BAMSIHME HA BEJHUHHY YTAXKKH MOTYT Ta6x>:'e c%}c()?r-
3aTh: BEJIWUMHA, YUIMPEHUs, HPUHATASA ILM.ﬂaHHOFSB;(;J;iM%e’paTypa

i G uiekn; HeoAUHAK

nomerue nuonianei Qaanues ;

B pasjHuHpIX 4HacCTsX npocuasa; BelHIHHA Ko3(puUyenTa TPeHHS
MEX LY mosiocoil ¥ paskamu; gopma ouara Jleq)opmauvl;e.ﬂm s

Vier Bcex IepeuuCIeHHbIX (akTopos [pPH onpene e

WHHbl YTAKKA M [PHPAILeHAd BBICOTDI ¢rannes He l‘lp:}l ﬁpémuqe

eT HEOOXOAMMOCTH, TaK KaK -

BO3MOMKHBIM, fa B 3TOM W HET _ Tl

s oii GaJioKk MOKazbiBaAOT, UTO

ckie HaGMOAeHHA Hal MPOKATK ¢ BaIO i
Mx BJIMSIHHSL BecbMa pasJnyda. Pewiaicinee 3gaduenue Al Bequg?;gé
yTAKKY ¥ NpUpailenus BbICOTEI QuraHLes MMEIOT pas/ine (:;;3();){/”“{”_e
i yCJOBUSA nechopMalny OTAENbHbIX yacreil NpoGuIa. Ja ki
OCTaNbHBIX (PAKTOPOB ropasao cjaabee, OHO MPOABJAETC, ;g’aab;;n;&
06pa3oM, MpK PE3KUX OTKIOHEHHAX YCJOBUEL MPOKATKA oér 15[) 2
MOJKET OBITh 3HAUUTENBHO ocabiieno npasuiIbHbIM O OpO‘OHeC‘CEl
ANGpPOB M HalJerKallei opraHusaluei TEXHOJOTHUECKOTO Mp

NPOKATKH.
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Kak yke ykasplBajoCh Bblle, [paBHJbLHLIM I[IOCTPOEHHEM Ka-
nubpa ¢ paBHOMEPHBbIM pacripenenenieM nepopMalui 0O BCEM dYac-
TsiM JIDOGUJIST MOXKHO NOOUTBCH eCTECTBEHHOIC TeYeHHsT MeTajia
B KajuOpe, HCKIIOUAIOIIEr0 BO3MOXKHOCTb IEPETSKKH Merajja H3
OAHOH wyacTH npodmuias B Apyryio*. B wopMmannuoMm ciydae Besu-
YHHA YTOKKH ¥ NPHUDPALIEHHS BLICOTHI (DJIaHIEB OymeT 3aBHCETb
TOJIBKO OT PAa3HOCTH CKOPOCTeH OTAenbHbIX uyacTed xaaubpa, obpa-
GaThlBalOMKX IUCHKY W (IaHLEl NPOQUIL,

Bosppamasce k cxeme [pym-Ipxkumaiijio, 3ameuaem, 49Tto Tax
KaK CpelHAs CKOPOCTb OTKPHITOro duiaHua O60Jblle, a 3aKphiToro
(pTaHIa MeHbIIe CKOPOCTH LICHKH, TO PA3HOCTb MEXKAY CKOPOCTAMA
OTKPBITOTO (hjiaHla M ImedkH OyIer cosjaBaTh ONepeKeHHe Merajia
B OTKPBITOM KaJIuOpe, & Pa3HOCTh MeXKIy CKOPOCTSIMH LIEAKE W 3aKpbi-
Toro (uanna OyJer CO34aBaTb OTCTABAHHE METaJia B 3aKPBITOM
xanubpe. Ho Tak Kak BCe YAaCTH NOJIOCHI BHIXONAT H3 BAJKOB C OJH-
HAKOBOH CKOPOCTbIO, TO Ha OCHOBAHHWH YPAaBHEHHUsS ITOCTOSHCTBA
CeKYHIHBIX OODBEMOB ONeEpelkeHH® MeTajja B OTKPHITOM Kaaubdpe
[OJIZKHO TOHWTH Ha npupalieHue BbICOTHI OTKPHITOrO (JaHua, a OT-
CTaBaHHe MeTaJia B 3aKPHITOM Kaaudpe — BLI3BATh YTSKKY BHICO-
Thl 32KPBITOTO (hJIaHIA.

B saxpeiTom KanuOpe OKDPyXKHas CKOPOCTh BaJKOB y OCHOBaHHA

3aKpeITOro (hJlaHla PaBHA OKPYKHON CKODOCTH BaJKOB, COOTBETCTBY-
olled KaTalouleMy JHaMeTpy IIeHKH, a HMEHHO:

®n
f}s ::2'}]_LI =a DLU'

[To Mepe ypajenus OT OCHOBAHHMSI K KOHIy 3aKphITOTO hyaHla

CKOpPOCTh IMOBEPXHOCTH BAaJKOB OyAeT BCE BPEMHA YMEHbIIATHCSA
u B roybuHe Bpe3a Kanubpa COCTABUT

” xn
v = (Dy—2h,).

CpenHiow CKOpOCTh, C KOTOPOH YaCTHIBI MeTajjaa AOJKHBI IIpo-
XOAMTb B 3aKPLITOM KaJubdpe, MOXKHO OHNpeNeNuTb Kay MNOJyCyMMYy
3TUX cKopocted

1 ! | ” n
v, = > (‘Us -+ U, ) = g? (Dm—hd)

B orkpeirom kanubpe OKpYKHas CKOPOCTE Y OCHOBaHusS (iaH-
1a, CO CTOPOHBI OTKPHLITOTO BaJIKa, TaKXKe paBHa CKOPOCTH, COOT-
BeTCTBYIOIIEH KaTalonieMy AuaMeTpy ieliKu

’ w1
7N = Um = — D

60 w

* Cyegyer OTMETHTb, 4TO GOJiee WM MeHee IOJHOe [PaBEHCTBo KOSMHIHEHTOB,
IeopMauvy WeHKH MU ¢uanLeB MoOXeT OHTb HOCTHLHYTO TOJbKO B HauyalbHbLIH
MOMeHT paboThl, B jaavpHelilieM, BCACICTBHE HEPABHOMEDHOrO H3HOCA OTHeNb-
HBIX uacTed Kajaubpa, yKa3aHHOE DABEHCTBO Hapyllaercs.
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; percTRYIONIEH KaTa-
| cO CTOpOHDBI 3aKPHITOrO BaJKa CKOPOCTH, COOTBETCTBY !

ouzemy uaMerpy (puc. 24),
DH = .Dm + Qd)

v = l‘ﬁ_’; (D + 2d).

V)

¢ OKDY2KHag
[To mepe ynajennsd OT OCHOBAHUS mxp%;%rg (pélo?g;iTaTgy i
1 oro Baska .
¢cO CTOpOHBI 3AKDPHIT ‘ T, 8 €0
CKopg}clg O'I‘KprTOIi‘O paJjika yMeHbATbCS Ha onHy u TY
CTO ‘ : ‘ ;
L.II/aly, CJlenoBaTeNbHO, CPenHss OKc);;?cl;Irez
¢ KOTOpOH AOJXKHBI [IPOXOLHUTD t{aCTvaUuBbIPO.
Tajuia B OTKPBITOM ganubpe, no BCEH C

re oTKpHITOro (iamua OCTaeTcs ‘r;gcgg?eiju;
Holl W DaBHOU MONYCyMMe THX CKOP ]

|
l

Du™2hs

’ 4 T .

vy= 1@, + %) =gy Putd

Tak xak axruueckasg CKOPOUTH Bce;c
yacreli mosiochl Oymer OfmHaKoea H pash
vy, TO BbPABHUBaHHE CKOPOCTEH memg;ﬂ:
(IaHIEB AOJKHO NPOH3OHTH 34 cuer ¥ .
Henus  rUlollajell TOTMEpEUnoro CeueHd
Hocsrenaux. Ha ocHoBaHUW ypapHeHus HoO- _—
CTOSHCTBA CEKYHAHBIX ~00BHEMOB GyayT .
ONpaBEINMBDl CJefyiOlue PaBeHCTBa.

Ilng saxkpwuiToro (Qaanma:

v Fa =74 (F,+ aF,)

i34

HWJIH .
Cw __ Fas+ AF, .
Vg Fg
Jlis OTKPHITOrO (Ianua:
'UmFo = U, (Fo+ AFo)

HJIN

Um_Fo+AFo ]

Un Fo

B 3Tux paBeHcrBax A F, w AF,— usMenenue nﬂomaﬂeyéHg):{la:);
[eB B OTKPLITOM M 3aKPHITOM xanubpax 3a CYeT BbIDABHHB

CKOpOCTeﬁ CO CKOPOCTBLIO HIEeHKH.
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.. Tax kak Bcgkoe usMenenue IVIOIMa el (JlaHUeB B KajubGpe Mo-
PRET TDOUCXOMMTE TONMBKO Ba CYET M3MEHEHHs KX BBICOTH, TO YMEHb-
WeHHe MIOL{aAy 3aKPLITOro (yaHia Ha BEJHIHHY 1A F, BHIOBET
YTAKKY €ro BRICOTHI Ha Beqwuumy Ah, a COUI‘Be‘TCTBy}OHlée npupa-
lente MIOLEATH OTKPBITOrO $ranua—npupaiuente ero BbICOTH AfA

Benencreue STOTO OTHOIIEHHE MJOLIANEH MOXKHO 3aMEHHTH o;-'
HOIUCHHEM BBICOT COOTBETCTBVIOIWINX (hJIaHIeB:

5

as + by y
Yw _ FatAFy 3 (atah Y
Us gy az + by . ) - +’h3
.2 3
o + bo ‘
&I _ FO —f‘AFO 2 (hO +A’10) All
_——_—,—,—,_ - po— z o
TUo F() ﬂo+b0 L + }10
| e
OTKyza
A, =, (”m — 1) ‘
Uy ’
o=, (40—
Vo

5 ?OI/LI[S'TaBJIﬂH B 3TH ypaBHeHUd olpenenaeHHbie paHee 3HavyeHHA
uir %o 3 » HaXOOuUM, YTO YTSAXKKA BBICOTHI 3aKpPBITOTO (pJIaHHa

Al = hs[m\“”‘r)up_‘ — 1l
: 60wn (Dy — hy) ’
Dy h
? Dy —hy 3 (1)
R
A, = — % . :
5 Do — 1 o _ (1a)

HPHpalleHne BLICOTHI OTKPBITOrO (uianiia

Ahy = h, [_60“”\%51 )
_ 60_1: n (Dy + d) Sl
- Dph
Afg=2"0"0__p .
T Dytd o _ (2)
Ay — T2 '
° Dy +d (28)

; OSHaK MHHYC repex sHauennem Ah, TIOKa3LIBAET, 4TO NP 3ajaue
TKPBITBIE KaTHOp BbICOTA (hiaHUA AOJKHZ GbITE B35ITa MEHbLIE
N 3

Crewgenue ocu Paanyes 8 ycaosusx pasHOBeCuUs 43

'lem fg, TAK KaK 3/1eCh MMeeT MECTO He YTSXKKa, a NpupalleHue Bbl-
COTLL (PIaBLa, ’ .

WMs ypasmenutr (1) u (2) cpasy ompemensercsi BBICOTA 3aKphl-
TOLO M OTKPHITOTO (pJAHIEB CAEAyIOWEero kaanbpa (no xomy Ka-
JIHOPOBKH). YuuThIBasA uyepefOBaHHe OTKPHITBIX H 3aKPBITBIX (JiaH-
ICB, NOoJyYaeM

’ Dy h
b o= h A — _~m % . 3
3 o+ Ak, Dy + d , (‘J>
’ : Dy h

=h A — m '3 . 4
ho = h, -+ 4 A, y— 4)

IlpuseneHHble GoOpMyJibl MOKA3BLIBAIOT, YTO BEJHYHHA * YTHKKH
BBICOTH ()JIAHLA B 3aKPHITOM KaJubpe H TpPUpAILeHHs BBICOTHI
B OTKPBITOM, BbI3BaHHBIE PA3HOCTbIO CKOpocTell B Kajaubpe, 3aBUCAT
OT OMaMeTpa BaJKOB M Pa3MepoB NpoduIs.

8. CMeulenne ocH aaHLeB B YCIOBHSIX PaBHOBECHS

Kak y:ke ynoMuHanoch Bbillle, NPU HEOAUHAKOBOH CTEMEHH [e-
(hopMauMH OTAeNbHBIX Yacredl npoduias OyAer uMeTh MeCTO Ilepe-
TSJKKa MeTajia u3 OfHOH yacTu npoduis B APYLyIo.

Ecnn >xe 3apanee nmpm pacuere XaJHOGPOBKH ° IIpeAVCMOTPETh
ONMHAKOBYIO CTelleHb nedopMaunH B Liefike W dJaHuax, TO, oue-
BMJHO, HMKaKOHI mnepeTs:kKM He Oyaer. OaHako, M B TaKOM cjydae
BCJIEACTBHE HEDABHOMEPHOH BBLIPAOOTKH BaJKOB KOS(HLUHEHTH Je-
thopMallH B OTHEJbHBIX YacTAX MPOMHJS UYepe3 HEKOTOpoe BpeMs
H3MEHAT CBOX BenHunHy. Kax mnpaBumo, npu rnpokarke ©ajiok
BCJenCcTBHe OoJiee  OBICTPOI  BLIPAGOTKH OTKPBITBIX (PJaHUEB 110
CPaBHEHHIO C 3aKPbIThIME OyJeT HaOJIOAAaThCsI OCTENeHHOe YMEeHb-
wenne pedopmaluk B OTKPBLITBIX M yBeJIUUYEHHe ee B 3aKPHIThIX
duaHnax, 4YTO TMOBEAeT K TepeNoJHEeHUIO MEPBbIX M YBEJHYEHHIO
YTAXKKHE BO BTODbBIX. ‘ '

YKazaHHOe siBJeHHe ObLIO PACCMOTPEHO BHIIIE, KK CMEIICHHEe
OCH (DTAHIEB OTHOCUTENLHO HEHTPaJbHON ocH KajJubpa (cM. puc. 8).

B ycroBugx paBHOBECHH CMelleHde OCH (JIaHIEB NPOHCXOIHT
TakuM 00pasoM, 4TO KO3(HLUHEHThl AeOpMalUMH OTKPLITOr0 M 3a-
KpPLITOrO (JIaHLEB CTAaHOBATCH PaBHbIMM Mex Iy coboi, T. e.

ko =k,
Ho, nockodbKy B OTKPEITBIX ¥ 3aKPHITHIX KaluOpax, OAHOBPEMEHHO

C oCafiko# BHICOTHI (IaHUEB NPOUCXOAHT OOKaTHe HX TOJIUUHDI, TO
Wist yao0cTsa pacderoB OOWHE KO3QHUMEHT AeopMmanuu k yaoGHO
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HONPasReaTh Ha KOS(ULKEHT nehOpMalliH BHICOTHI 7N U KO3(}H-
UHEHT 00KaTHA TOJHHBEL A, TAK UTO

R =\ (5
TOrzaa, COrJIacHO NPMHATOH cucTeMe 0603HAYEHUH,

ko = o Xy

k3 = 713 )\R'

B yciopnax copmazesns ocu (AaHLEB ¢ 0Chbio Kajubpa npuse-
lieHnble B popMysie KOI(HUHMEHTH J1e(GbOPMALHKH BBHICOTHI B 3aKpbI-
TOM (7;) o OTKPHITOM (7o) duranuax
AOJIZKHBI OTIPERENSTBCA 10 (hopMyJTaMm:

P
0 7
2 he,
= =0 (6)
i _|__d_ Res :
)
rood’
h, +— '
S 2 he s
Mo = - (7)
A _l_i fe.o
2
s, v B cayuae HepaBHOMepHON aepop-
a) — ' MalHu ¢ YYETOM CMeLIeHHs ocH (aH-
i UeB (Ha BEJHYUHY Z), BLICOTHBI® KO3-
Puc. 25 punEenTs 06XKaTUH mMoayyar CAenyIo-

lne 3HayeHus (puc. 25):

’

n, — hey —2
o= =2
fic.o
. = h(,;.o‘f'z
g = ———

he s

H B YCJIOBHSIX PABHOBECHs NpH K, = k,

Mo ho = Mg )‘3;
hc.a —z A o— h:;_o +z A
fe.o ° Ro.n ¥

Onpedeaenue pasmepos uckomsls paaryes .45

Pelurag ypaBnenue OTHOCHTEJBHO Z, MOJyYaeM HCKOMOe CMelde-
aue ocu (raHleB -

e By hos by — hg o Hoo ha _ )
hC.S }\3 + hC.O )\0

IosyueHioe BhIpaXKeHUE J2eT BOBMOKHOCTD ONPeNelsiTp CMellle-
Hde OCn (JiaHIes OTHOCHTENbHO HeHTpaNbHOf ocu Kajubpa u, Ta-
KuM oOpasoM, OODBACHSTH , SBJEHUE YBEJHUEGHUST MM YMEHBIIEHHS
YTSKKH M NPHpAaLIeHus] BBICOTH (JIaHIEB B YCTAHOBHUBIUEMCS NpoO-
fecce NPOKATKH.

‘B ciayyae omnHakoBOH nedopMauHd  OTKPBITBIX H 3aKPBITHIX
(AAnNUeB M NPABHJIBHO IPHHSTHIX BEJHUUH YTSIKKH ¥ NDHDPALLEHMS
BEICOTHI (DJTAHIIEB, CMEIleHHEe OCH 2 JOJDKHO DABHATBCA HYJIO M yC-
JIOBHe DAaBHOBECHS ONPENSJHTCS PaBeHCTBOM

] - .

(’:.3 hé.o )\ . (9)

8
hC.B

b

0=

hC.O

OTO PABEHCTBO H JOJKHO OBITh NPUHATO KAK OCHORHOE MPAaBHJIO
Upu pacyeTe KaJHOPOBOK (aHUEBBIX Npoduiei. '

9. Onpenenenye pasMepos UCKOMBIX ¢hraHies

Bricora HCKOMBIX 3aKPHITHIX U OTKPHITHIX (hJIaHLEB ONperessercs
u3 ypapHenud (3) u (4). Hus onpenenenus TOJMIIMHB MCKOMBIX
tbradnes Ha OCHOBaHMM ypaBHeHMH (6) u (7) ompemensor KoadH-
IMeHT 00:KAaTHA HMX BBICOTEI B H3BecTHOM Kkaaubpe. Ilocsme 3toro,
N0JAB3YACh ypapHeHreM (5), HaxOST KO3(ULHEHThl 00XaTHS TOJ-
WIHHB B OTKPBITOM HY3aKPBITOM Kajubpax:

Ay = &;

’ Mo

), = F
s

B npuBeneHHbIX BbIPAXKEHHUSX, COMMIacHO ypaBHewuio (9),
ko =k, =k,

roe R, — KO9(UIHEHT oGKaTus IIeHKH.
[TosyyeHHble 3HAYeHHsT A, B Ay HEOOXORMMBI JJISI ONpEIeseHHsT
TOJIUHEBL  uaHneB. Taxk Kak B OCHOBY H3JiaraeMoro . MeToAa
MOJIOXKEHO paBHOMEpHOe ofKaTHe Bcex vacTedl npodmis, TO
B OTKPBITHIX H 3aKPBLITHIX Kajaubpax HAOJKHO HMeTb MeCTO DaBHO-

MepHOe ofOyKaTHe TOJILLUEBI (QJIaHIEB [To BCEH HX BBHICOTE
b’ a’ -

= A,

b a
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B nanwom coyuae uckomble BemHUHHES TOJIIHHE] (3J1aHIEB MOIJIH
Obl ObITH JIETKO HaiileHbl U3 YpaBHeHuH

’
bo = bghy;
by = bokys
, .
Qo == ah,;
! Y
gy 'S RN

: Onnako, Herpynuo NPOCNENNTD, YTO NPU #y=J, U N, #7, BeauutHa
%A, , BCJEACTBHE WEro mJIOMmamy (branues, pasmepn KOTOpKIX

Oblitn Gbl TOACYNTAHBI N0 MPHBENEHHBIM (HOPMYJIaM, OKA3ATUCh Bbl
HEOAHHAKOBBI *

< , l ~ ,
FO.Y: 7}\3 (bs + a‘a) figs (d)

’ 1 .
F3-Y: ? ko (B, -+ a,) fta (B)

YTO HApyLdeT OCHOBHOe ycnoBHe k, ==k, W BegerT K nepeTsizKke
MeTajia u3 oaHoro quianua B mpyroii. Bo uaGexkadue 5Toro npu
OHPEICJNCHUH TOJIUHMHLI UCKOMBIX (DJIAHIEB HEOGXOMUMO IOTIYCTHTh

HGKETOpy}O HEPDABHOMEDHOCTL HX o0XKaTug 1o TOJIOIHHE, HO Tax
4TCObI |

FO - F3. . [
B ‘rakom CJydyae TOJIIHHA q)JIaHHeB Y OCHOBaHHA MOXKeT ObITh
CnpeneseHa Mo TIPUBEIEHHBIM qJOpMyJIaM 6e3 H3MEHEHHs, T. €.

'

bo = 0, P
by = by k,,
a TOJILMHA (hJIAHLEB HA KOHLE &, H @' 6yIeT HEH3BeCTHO.

vHJIOIlJ,aIU/I HCKOMBIX qf)J'[aHIleB OflpeleasTea Torapa CJaeNyRIUHMu
BbIpaKEeHUSIMH:

'

1 ’ 7
Fo = o (b, A, 4 aq) Ao

l 2 PN
FB = ? (bo )\0 —{-613) h3‘

HYr06b1 HEpaBHOMEpHOCTD nedopmaudy  (GAAHUEB 0O BHICOTE
HOMyHanach MHHUMAJBHOH, NIOWAAL KaXKA0TO (IaHa A0MKHA GbITh

* Ungekc y noxasbiBaeTr, uTo YPaBHeHHs HAMUCAHLl YCIOBHO, dakTauecky,

O yKasaHHbIM MNPHUHHAM OPHBCHEHHBIMH ~ (DOPMYJaMi NpH pacueTe He [OAb-
3YIOTCS. .

Ywupenue ; 47

NPHHATA CpeAHeR OT HalHCaHHBIX B ypasHenusax (a) u (b} ycaos-
BbIX MJIOMajeH

’ ’ 1 ’ -
Fo=Fs=— (Fyy + Fiy)-

Wcrionb3ys npuBefeHHOE TOXKAECTBO, ONpeAesseM 3HauyeHUs o
M @', 1A HCKOMBbIX (hyiaHLEB. ‘ '
st oTKphITOro dJiaHia:

1 ’ ’ 1 ,
;—(bs )‘3 + ao) ho = % [’_;“ )‘3 (bs + “a) ho + ‘2_’ )‘o (bo + ao)hOJ ,
OTKyRa. ) :
Ay (bs — ). \ (10)

' 1
o = __
2

- hl
'j‘o (bo + ao)\?
h

0
[t 3axkpbiTore QaaHua:

1

(324 a3) b= | 50 (0, + @) o +

2

ko (b + a,) ho

1
2

OTKYyI A

’

, h
@i = b (b @) = — o (by— o). (1n

3

Ilpumenenne dopmyn (10) u (11) obecneunBaer noJydeHHE
paBHBLIX TJaOLlafell OTKPHITHIX M 3aKPBIThIX (J3HUEB; NOPH  3TOM
KO9(pUUHEeHT 006>KaTusd TOJILKWHBI KOHLA OTKDPLITOro ¢Jianila

250,

Qo

a Kos(uUHEeHT O0XKAaTHsg TOJIUIMHLI KOHLLA 3aKPHITOro ¢Janua

ﬁ < )\3.

a3
3aMeruM KCTaTH, YTO TOMydarollascs B JAHHOM cJjyyae "Hepas-

HOMEPHOCTb Ae(opMaliy Mo BbICOTe (QJIaHLEB ropasjio MeHble, JeM
IIpH pacuere MO APYTHM METONaM KaJduOpOBKH. .

10. Ymnpenue

Benuunna yumupenns B OaJOUYHbIX M IUBEJJIEPHBIX Kaaubpax
CBSI3AaHA C BEJMUHHON 06KaTHs, PACTAPHBAIOIIKM neHCTBHEM (hiaH-
er npH uxX CcrubaHud W O00KATHH U YCJOBHAMH NPOHMKHOBEHHS
upoduisg B Kanauop. _

O6buHo npu KaauGpoBKe BHIGHPAIOT BEJHUHHY YIUHPEHHS OT
193 mm B nepeeix npomyckax (M0 XomLy KaJuOpOBKH) 10 8
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+ 10 mm B nocnenaux. Kax noxaseiBaer npakTHka [POKATKH JBYyTaB-
POBBIX 0asiOK, BEJHUHHY VLIMPEHHT MOXKHO H3MEHATh B OOJbLIMX
npenejax, BCJAENCTBHE YEro HHOTAA IMPEACTABJSIETCA BO3MOKHLIM
13 OOIIMX UEePHOBBIX KaJIHOpPOB NPOKATBIBATH COCeJHHEe HoMepa 6a-
JIOK M UIBEJUIEPOB, LIHPHHBI IHEeK KOTOPbHIX OTJAHYAIOTCA HAPYr OT
gpyra Ha 20 mm u Gousbiue. IlepBoHayasbHEIH pacyeT BeLercs Ha
Gasky (uad IIBEJIEP), MMEIOUIYI0 MeHbUIYI IHpHHY. Bosee mu-
pokast 0aJika IMOJIyuyaeTcsd 3a CUET MOCJHeAOBATENBHOIO YBeJHYEHHS
VUTHPEHHs B KaxIOM MPOIYCKE.

PaccmarpuBasi cxemy Jnedopmanuu OaJouHoro xaanbpa  (cM.
puc.- 14), MOXKHO 3aMeTHTh, UTO Iuefika Ha Jgaude (B—26) mnox-
BEpPraercsi TOJBbKO BBICOTHOMY (NpsiMOMy) OOKATHIO M KOI(HUUUEHT

dl
ky = —
a QJIaHibl, UMEIOLIHe CAOKHYIO AeOopMaltio, NOABEPraloTCa K Bbl-
COTHOMY X OOKOBOMY 00XKaTHIO, TaK YTO KO3(HLHEHTLI

ko =1, ko
kB = ’T]d )\3.

YuacTok MIEHKH, HAXOAAMUHACA NOX OCHOBAaHHUAMM (QJIaHlUeB, He
nosxgepraercs OOKOBOMY O0XKAaTHIO M HMeeT TOJMLKO BBICOTHLIE KO3-
tunmenTsl 06:KaTHH, — M, CO CTOPOHBI OTKPHITOrO Kajubpa u M, CO
cropoHel 3akpeiToro. ononnuresisHas gedopMallsg Ha YKa3aHHOM
yuacTke (A, CO CTOPOHBI OTKPBITOTQ ¥ ), CO CTOPOHBI 3aKpPBITOTO
(yiaHIeB) AOMKHa KOMIEHCHPOBATHCS VIUIMpeHHeym MeTasia, MOoJy-
YeHHBIM B pe3yJbTare 00XKaTus edku u ¢uaxmeB. FIMeHHO B TakoM
HanpapJeHWH JOJIKEH Teyb MeTasyl B yUWUPeHue Npu o6XKaTuu Lied-
KH v QJaHLes.

Bennywna YIUHMpEeHHd OKa3bIBaeT CYUIEeCTBEHHOE  BJIMAHHE . HA

BeJIMUKHY YTSKKH W NpPHpALIeHVsi BHICOTH (uanueB. Eciu pasHocTs
Kanu6poB MO INMPUHE 3HAUYHATENbHO [IPEBOCXOJUT €CTECTBEHHOE
yIIHpeHHe OT OOKaTHs mpoduis B Kajubpe, TO KOMIEHCALHUS [0-
NOJIHUTENBHOTO VIINHpeHHs (pacTsiKeHHe Ueliku Tmipoduas) Oyner
IPOHCXOJUTEL - 3a cueT YTsKKM (ianues. IlostomMy B 6aJOUYHBHIX
M IOBEJIJIEPHBIX KaJuOpax, MOCTPOEHHBIX C OOJBIIHM YIIHPEHHEM,
3HAYHTEJbHO YBENHYMBAETCA YTAXKKA (DJIAHUEB B 3aKPLITOM Kasnb-
pe m yMenbluaeTcsd NpHpalleHHe GJaHUeB (WIH Ja)e [epPeXOmuT
B YTAXKKY) B OTKDEITOM Kanubpe.

Hcxonsi M3 CKa3aHHOrO, MeTOA TMOJyJYeHHs M3 OOLINX UYePHOBBIX
KaTuGpoB 0aJlOK - HJHM IIBEJJIEPOB HECKOJLKHX HOMEPOB CIEAYET
CUMTATHL HKOHOMHYECKH ILleJleCoOOpA3HBIM TOJNBKO B TeX cJIydasny,
KOTZIa YBEJHUYEHHBIH PacXoX IHEPrHd WM BaJKOB 3a CUET HMeloleics
B KaJubOpe LepPeTdaXKH MeTallla M3 (JIadHles B IIeHKYy KOMIEHCH-
pyeTcs MOMyYalLIUMCs NPH JaHHOM MeTOAe COKpalueHHeM Iapka
BaJIKOB.

Ywupenue » 49

B GoapmuHCTBE CclydaeB 6osee palMOHAJbHLIM —CJIELyeT CYH-
TaTb U3MeHEeHHe ILHPUHBI CJAeNYIOIIEro Kajubpa Ha BENHUYHHY ecTe-.
CTBEHHOIO VIIHDEHHS, IMOJYyYaeMOro H3 YDaBHEHHS IOCTOSHCTBA
00bEMOB :

Hyy B L F @)
—_— = = , : a
Hyp B L F
rie Hyp u Hyp — npUBENEHHbIe BBICOTHI M3BECTHOIO H HCKOMOTO
KaJuOpoB, ‘moydaeMele o (opmyJsiam:
F , F'
o =Z5 Fhw =75

B ycaoBuax oxuHakoBol .creneHu nedopMaiMH BCEX dacTel
apopunst (npu ko=ki=—k, =k

[Mocse mopcTaHOBKH 3TOH- BeJIMYMHLI B ypaBHEeHHE (@) = Jerko
onpefesisieTcsl WHPHHA B’ uckomoro Kanuopa

B BF
RF

(12)

I

Hns pacueror no ypaBHeHHIO (12) Heo6XOHMMO 3HATh BEJHYH-
Hy MJOIIAA¥ HCKOMOro Kaaubpa (/), xoropas 3aBHUCHT OT BEJHUH-
Hpl yupeHus (elle He onpexenenHoro). I[lostoMy nOpH pacuere
CedyeT IpeJBAPHTENIBHO 3aaThCs BeJHYMHOH  yinupeHus (1Ab)
u, onpepenus £, HaliTh o ypaBueHuio (12) wWHpuHY B’ HCKOMOro
rajmnbpa. ) v

Eciiu OHa yHOBJIETBOPSET NPHHATOMY YIIUPEHUIO

B—B' = Ab, |

TO Ilepepacuer He HY¥KeH, B IPOTHBHOM CJiyyae Hajn0 3aJaThCs HO-
Bo# BequuMHOM Ab (C YUETOM MOJYUHBLIErocst pacXOXKIeHUs) u Me-
TONOM TMOCJETOBATENBEHOIO NpHOMMIKeHUsT NOOWBAThCH COBIAAEHHUS
(PUHSITBIX KM PACUETHBIX HAHHBIX.

3aMernM, uTo LaHHAs (QOPMYJia MOXKeT OBITb NpUMEHUMAa TOJBKO
B cjiyyae MOJIHOTO PABEHCTBA KO3(PHUMEHTOB medOpMalud BO BCEX
HACTAX NPOQHIA

Ro = ky= k.

st mpenBapuTeNbHBIX ONpeNeNeHuil BeJIHUUHbl Ab MOXKHO BOC-
10JL30BATbCSI SMIHPHUECKOH Qopmynoit (13), pesyabraTsl mHOA-
cuera No KOoTopoi B GOJBUIMHCTBE CJAyYyaeB cpasy HamoT Xopoilee
4 B. IT. Baxtwwos w M. M. UlrepHos
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COBNAafEeHHE C BEJIHUMHOH eCTECTBEHHOrO VUIMPEHHSs], HaHAeHHOIC
mocsie pacyera no ypaBHeHuio (12):

Ab=0,01 B+ (n— 1), (13)

rne n — MOPSIKOBHI HOMep HpolnycKa (NpOoTHR XoJa NpPOKAaTKH).

Qopmyay (13) MOXKHO HCIIOJNB3OBATH TaKKE B Tex OIy4as,
Korma TpeOyercss ONpeNeNuTh CyMMapHoe yuiupenue (LAb) B ne-
CKOJIBKHX (n) Kanubpax:

YAb—ab 4 Aaby4 . . . . . £AD.
1

Ab, =0,01B, +(1—1)
Ab,= 0,01 B, +(2—1)
A by = 0,01 By + (3—1)

_ Ab,=001B,+ (n—1).

Cuvras u3MeneHwe BeauudHel 0,01 B He3HAUHTENIbHBIM 1O CPaB-
HeHHIO ¢ BesuuMHOi Ab (T. e. npummmas 0,01 B, = 0,01 B, =
~ . ..=0,1 B,) uonpereyss cyMMy IePBbIX UJIEHOB, HAXOHSANINXCS
B cko6ax Kak CyMMy apu{)MeTHUeCKOH NpOrpecCHH, B pe3yJbraTte
CJIOKEHHUS NOoJydyaeM

YAb=n-001B,+ linzz—n;
1

f¢b=n(o,0131+”‘2“). (14)
1

Tak, eciH Hajmo 3apanee ONPENEJHTh IPHUMEPHYIO INHPHHY 7-T0

Kanubpa mpu nporatke Bajgku Ne 18, To cymMmMapHOe YyiIupeHue
B NpenbAyLINX 1HecTH Kajgudpax COCTaBUf

1

6 ‘ —
X b:6(0,01 - 180 + EZ—I) —25,8 iH,
a wupuHa 7-ro xanaubpa

6
B,=B; —X4b=180— 25,8 =154,2 mm.
1

Ilpu mpokaTke B OpPsiMbIX Kaaufpax yBeJuUEHHE UIMPHHBI KaX-
IOro mnocnenyiomere (o Xxoly IPOKATKu) kajubpa Heo6XOZMMO

Ywupenue ) 51

TaKKe JJisi OeCHpensiTCTBEHHOTO NPOHHKHOBEHHS NpoQuis ‘B Ka-
Jurbp, YTO XOpOlUIO BHAHO W3 pPUC. 7 H DHC. 26.

Ilomoca moxker BoHTH B Kanubp TOJBKO NPH  YCJIOBHH, UTO
urmpuHa npoduis, uU3MepeHHAas IO KOHLAM pPa3BepHYTbIX (JaHUEeB
(B’), Oynmeri MeHblle INHPHHBI OTKPHITOH YacTH Kajaubpa (B”):

B <B".

Ilpu onMHAKOBOM Yrjle HAKJIOHA HAapy>KHHIX rpadedl mnpoguis
1 KaJaubpa, yKasaHHOe YCJIOBHe BBINOJHHMO TOJNLKO B CJIyyae, ecJH
iUHpHEa OocJenyrolero kanubpa OOJbIIe WHPHHBL MPEXBIAYILETO.
BropbiM ycaoBHEM O€CNpENsTCTBEHHOrO BXOAA MOJOCHI B Ka-
NMGp  ABJAETCS OTCYTCTBHE BOSMOMXKHOCTH Cpe3a  BHYTpEHHeH

n

| 14

"Puc. 27

vacTy (ua”ueB npoguag yriaMu y OCHOBaHHs (laHueB Kaaubpa
(puc. 27). Ilpyu Hamu4YME TAKOrO sIBJIEHHs 3a[aya I[OJOCHl B KaJuGp
CHALHO 3aTPYIHSETCS, a cpe3aeMbli MeTajg o6pasyer HamJbIBbI,
110 TPHUBOAUT K MOJYUEHHIO CKJIaIOK Ha HOXKKE. .

Urofbl m3bexkaTh YKA3aHHOrO sBJeHHA, Hano pasMep A Ha
puc. 26 npunumate Oosbine pasmepa .C.

Paccvorpenne puc. 26 mokasblBaeT, YTO HEPaBEHCTBO

A>C

NOCTITAETCST TIPH YCJOBHH, YTO

b ay 40 by tg b,



52 ' ) Kanubposka 6Gasox

OTKyZa .
Ab<2 (b, —an— K tg ¥,), . P ot

[A€ ¢, — Yrol YK/IOHA HAPYKHbIX rpaHell (JaHUEB, 3a5aBaeMbix
B OTKPBITYIO 4acTh KaJuOpa. ‘ -
Hua wacru npocwuas, sagasaemosi B BaKPBITYIO YacTh KaJub6pa,
HEOOXOAMMO BBLIEDKATH YCJIOBHE
A>T
HJIH

b5>/a‘; +%—h; tg Py,

OTKyza _ ‘
8b<2(b,—ag+ hy tg b,). (15a)

[Tockonbyy ycnoBue (15a)  BBImOVIHSETCS Jierye ycaosust (15),
yUIHpEHHE CJEeNyeT HpoBepsTh no yciosio (15).

3aMeTuM, 4TO H4 NDAKTHKE HHOLA JOMYCKAIT yIIHpeHHe He-
CKOIbKO GOJIbllile YKA3aHHOrO. B Takux ciryuasix TIPOHUKHOBEH HE
Opodunst B Kanubp NPOHCXOANT 3a cUeT 3HAUHTEBHOrO OKPYIJICHHS
YIJI0B Kaaudpa Mexay uiefikod u caaniamu, Onarozapsi uemy no-
CIEMHHE B MOMEHT yHapa IOJOCH O BaJKH HECKOJBKO pPasrHbaioT-
Cfl M 33aXBAT [eJaercss BO3MOXKHBIM.

11. Pagnycel 3akpyraenuii

CyuiecTseHHy0 PONb B NONYYEHHH HPABHIBHOLO M XOPOLIO BbI-

[{OJTHEHHOTO MPOQHUIIS UrPAOT 3aKPYIJICHHs YIJIOB Kaaubpa.
' Kax nokaseipaer nmpaxrtika paGoThl, yMeHb-
lUeHHe pAZMYCOB 3aKPYIJAEHHs y OCHOBAHHA
doramnes (R, u R, Ha puc. 28) npuBogur
K CHBHTY CIOEB Me€Tajlia Co CTOPOHBI BHYT-
PeHHHX rpaHed ¢uanueB (ceuenuss II[—II] u
IV—IV Ha puc. 7), 4TO MOMKeT MOBECTH K OG-
PA3OBAHHUIO CKJIAN0K y OCHOBAHHS MOJIOK NpPO-
Puts. :

C IpyTOft CTOPOHbBI, yMeHbINCHHe ykasaH-
HbIX PalHYCOB CO CTOPOHBI OTKPBITOH YaCTH
KaJuOpa yJAyuylIaeT YCIOBHUS MpOHUKHOBEHHSA
MeTajjla B 3aKpHITyi0 4acTh Kajubpa, uTO
yaAyulIder ero 3amnoJiHeHHe,

HeoGxonumo rtakxe OTMETHTH, YTo B IPO-
_ necce pabOTBI YIVIBL Y OCHOBAHHUS thaaHueRr
NO/BeprarTCss HaubosMee CHIBHOMY (10 CPaBHEHHIO ¢ JPYTUMH 4Ya:
CTAMH Kanubpa) HCTHPAHMIO, YTO BeLeT K HCKaXEeHU OYepPTaHHA
Kannbpa B JaHHOH ero uacTi. ' '

Pac. 28
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Benuunny R, u R, OBGBIYHO CBSI3LIBAIOT CO ' CpenHedl TOJLIKHON
uranles, YBeJNHUHBAasg HX C YBeJHYEHHEM TOJLIMHBI IOCHSKHUX.

ITepexon or we#iky K ¢aanuam Kupx6epr pekomeHayeT KejiaTh
o napabose ¢ MapaMeTpoM

2p = 100 um y* = 100 ¥,
ipnueM OCHOBaHue (JjaHLa NpeABapHTeNbHO YTOJILAETCS HA BeJH-
qiy :
b2

200 °

HauGomee JIOrMYHBIM METOJOM OIpezeNeHUsT PaAHYCOB 3aKpy-
rICHUH cjaemyer NpU3HaTh TAKOH, IIPM KOTOPOM BeJMUHHA HOCJETHUX
CBSI3LIBAETCS C TOJNUIMHON mnpuJjerajpolel uactd mnpoduist. B kaue-
CTBE MCXONHOH BEJUYMHBL JOJKHO OBITb B3ATO OTHOIIEHHE pajuyca
K npuJeramlieli  uvactH npoduas B roToBOM npoxaykre. CoxpaHss
NANHOe OTHOLIEHHE MOCTOSIHHEIM Ha NPOTSXKEHHH BCEfi KaJnbpoBKi,
MOXKHO JIEFKO OIPEeNeNdTh PafuyChl 3aKpYLJIeHHH BO BCex Kanaubpax.

% = ¢ = const, (16)

e R — pajauyc 3akpyryIeHHs] MeXIy WeHKod u gJaHileM B rOTOBOM

npoduJe;
b — Tommuuua ¢JiaHla Yy OCHOBAHHY B TOTOBOM mpoduie.

Torga mss KaxIoro HCKOMOro kKaaubpa

7 ’

Ro = ,Cbob;

! r

Ry = cb;.
Panuycel 3axkpyryieHuit B riyOuHe Bpesa
sakpeiTOro (paraHba r, clefyer TakxXe NPHEH-
MaTb B 3aBHCHMOCTH OT TOJLIMHBI (Janua,

1puMeHsiss (GOPMYJibl, aHAJOTHYHbLIE HaNWCAH-
IbIM ik Ry 1 R, T. e, IpuHHHMMasg

L = ¢ = const; (17)
a

Puc. 29

’ ’
rg=<¢u T 1.,

LIe I — pajMyc 3aKpyIJeHHs KOHIAa (JaHua y TroTOBOrG MpoduJs;
@ — TOJIMHA (Japlla Ha KOHIE. _
Heo0xoguMo OTMeTHTb, YTO C VBeJHUEHHEM pajauyca 3akpyrie-

st r,’ 3amnoJIHEHHE KOHLA (uiaHna MeTaJUIOM 3aTpyaHseTcst

(puc. 29), BCJEACTBHE Yero B3ATOe [0 IOTOBOMY NpPO(HUIIIO, OTHO-

" .
menne o B UEDHOBBIX KaJuOpax CJeIyeT HEeCKOJbKO YMEeHbIUHTb.
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Kowen ¢nanna c HapyKHOH CTOpOHDL
THBI(;)(;I C Letsr0 Jyywredl mocamky wabJona.
3OBaHM2H§§;'c2;K%bITOgO Kasubpa B nessgx Openynpexxpenus o6pa-
prcony (e 2%)3 0 BINHO IpopesatoTest unKe pasmepa pacderHoi
oo . » BCICNCTBYE Yero sesnumng BAKPYIVICHUST KaJauG-

1 YACTH He UIDaer HUKako povin,

3AKPYIJISETCT KOHCTPYK-

12. Koagmunentss Aeopmanun npu npokarke Gagox

Hucno nponyckon pu OpoKaTke 6ajiok W Apyrux npodyuiief
SABHCHT OT BeJMYHHBl BBIGHDAeEMBbIx KO3(HLUHMENTOB nehopManum

. Ha ocroBamuu npaxkruxu paGoThl Pa3HUHBIX CTAaHOB IS I én-
BApUTEJbHOrO BLIGOPA UMC/IA NPONYCKOB B 3aBHCHMOCTH oT aEM -
POB IPOMHUIT MONKHO MOJB3OBATLCSH TaHHbIMK Taba, |. pasme

Crenyer, onmaxo, NOMHHTb, YTO CHelH(pHYCCKHe YCJIOBHS  TIpo-
KaTKW Ha JIaHHOM KOHKPETHOM CTaHe MOTYT CJOXHTbCS Tak LFI)To
B&MNYHHA  NOMYCKAeMBIX KO3 (HIHEHTOB nepopManuu noséomn

fIpOKaTaTe TOT WJIM MHOH NPO(UJIL B MeHBIee Uiy Godblllee YnCaIo
IPONYCKOB YeM YKas3aHo B Ta6ua. |.

Tabauya 1
3aBHCHMOCTE WHCAA MPONYCKOB oT HOMepa npouan -
Howmep l’]pO(pHJIH Ce 10—12 12—18 18—27 24—60
Yucno nponycios B (a- . |
COHHBIX KanuGpax . . 6—8 —9 8—11 10—15
Huamerp Bankor, smm. . 350—500 400—650 500—950 600—950

-_—

HOCTTL?KC KdK OT uHC/a MPOMYCKOB OGBIYHO 3aBHCHT [POH3BOIUTEIb-
TaHa, To NpH KaJTHOPOBKE BCEraa CTPeMATCS BECTH paéor
¢ MaKCHMaJIbHO GONBIIMME OBKaTHSIMK, NO3BOJISIIOIHMY  TTOJT LII/ITZ'
OpOUIIL 32 MHHHMANBHO BO3MOMKHOE UHCIIO NPOXOI0B. I/ICKJIIO?{]eHHe
COCTABJIAET NPOKATKA HEKOTOPBIX MpodHseli Ha HENpPEPLIBHBIX CTa-
Hax M CTanax ¢ NOCAeNOBATENBHBIM paCIOIOKEHHem Kjerel, pa6o-
TalOLAX [0 NPWHUMNY «B KakKAOH KJAETH — ompg IIPOTIYCK» Ha Ta-
KHX CTanax HMHOINa HEKOTOpOe COKpAlUeHHe YHCeJa HpO‘HYC;KOB HE
(IPHBOLNT K YBOIHYEHHIO NPOH3BOLHTSIBHOCTH, TOTIA KAk IOJdHO0e
HCIIOJIb30BanKe Becex KJETeH CTaHa Mo3BOJSeT OPraHHu30BaTh 6orreé
CHOKOHHYIO  pabOTy ¢ MeHBLUIHM H3HOCOM KaJu6pon 6JIaI‘OIL;lDH
HEKOTOPOMY  CHHKEHHIO KO2(HLHUEHTOB nedopmamuy. He  crexyer
OIHAKO, 3a0bIBaTh, YTO C yBEJHUEHHEy YHCAA nponyCkos Bospacraer
Pacxon sHeprum wWa Aedopmaluio, c .
OcHoBHBIME axTOpamy, ONPEENAOIHMH  MaKCHMAaJbHG BO3-
MOXHYIO HeOopMallio B NaHHOM Nponycke, ABJAIOTCS: MJIACTHY-
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HOCTb MeTaJlsla, HNPOYHOCTL BAJKOB, MOLIHOCTL TPHBOJAA, YroJg
3aXBaTa, U3HOC BAJKOB. .

Yuer Bcex NepeyHCJHeHHbIX (HAKTOPOB NPEACTABJSET 3HAUHTENb-
Hble TPYAHOCTH, MOCKOJBbKY HEKOTOpBIE H3 HHX €lle HejoCTaTOUHO
OCBElIeHBbl TEOpHel, a CYyUecTBYIOUlHe MeTo[bl pacyera BeCbMa
rPOMO3JIKH, HENOCTAaTOYHO TOUYHBI W UacTO AT I[POTHBOPEYHBbIE
pe3yabTaThl. B Hacrosulee BpeMs HEe CYILECTBYeT MOITOMY AOCTa-
TOYHO HAJEXHOTO MEeTONa MIJsI ILIOJHOTO DelleHHst 3a1ayl  pacrpe-
neJeRust KO (PHUUMEHTOB JedopMaluy TpH  TpokaTke (JIaHIEeBhIX
npodumel, ¥ KaJuOPOBLUIHK BbIHY2KIEH pelaTh ee, OCHOBLIBAsICh Ha
M3YUEHHH ONbITa PafoThl OTAENBbHBIX KaJHGPOBOK H JIMYHBEIX HabJro-
HeHUSX.

Oxmako, mpHu rnepBoHayasbHOH pa3padoTKe CHCTEMbl KaJnOpoB
MOJE€3HO VUYECTh HEKOTOpPbie TPHBENEHHLIC HHXKe 3aMEUAHHg OTHO-
CHTEJIBHO YMOMAHYTBHIX (aKTOPOB.

[TracTHuHoCcThs MeTaJjna

Kak u3BeCTHO, MA4CTHYHOCTH NPOKATHIBAEMOT0 MeTaJjJia 3aBH-
CHT OT TeMIepaTypsl M XHMHUYECKOrO COCTaBa CTaju. XOTs BJIHS-
lide TNOCJAEAHero (PAaKTOopa MOMKHO HCKJIOYHMTDL, TTOCKOJbKY IJIfA H3-
FOTOBJIELHS OaJlOK NPUMeHsiencs OOBIYHO TOJBKO MATKHH MeTajit
CO CpPaBHHTEJIbHO HEOOJbLIMMH KOoJeBGaHHAMH KOJHUYECTBA IIpHMe-
ceif, BCe »Ke pelleHHe BONpoCa OO M3MCHEHHH TIJACTHYHOCTH Me-
TajlJla B OTHEJBbHBIX MPONYCKAX OCTACTCS BECbMA CJIOXHBIM H TPYA-
ITBEM. '

Haxe pacnogarasi ucYepObIBAIOLIMMHE CBefleHUaMu 06 H3MeHe-
HHY MJIACTHYHOCTH METaJlla B 3aBUCHMOCTH OT TeMIeparypbl (uero
()aKTHUECKH Mbl HE MMeeM), HeJb3si PaspeliuTb BOMPOC, MOCKOJIBKY
I3MEeHeHUe TeMIEPATyphl MO NPONYCKaM OCTAeTCsi HEU3BECTHBIM.
XapakTep 3TOro HW3MeHEHHs 3aBHCUT OT QYeHb MHOIMX TNPHYNH, Ha-
lipUMep, OT TOJILIMHBI MOJIOCHI, BPEMEHH TNPOKATKH (OnperesiseMoro
CKOPOCTBIO, AJUHOH MNOJOCHI, MeTroJamyu paboTbl, 060pYyLOBaHHEM
¢raHa B T. 4.), Ko3(HIMeHTa TEMJoOTHAYN, BEJHUYWHbI AedOopMaiuH,
(JOPMbI TIOTIEPEYHOr0 CedyeHUss W Tp. HekoTopbie U3 YyKa3aHHBIX
LCJIMUHE, Hanpumep, dopMa H TOMUIMHA [OJIOCHI, CTeleHb nedop-
MALHK W BeJIMUMHA H3JAYyYalolleH MOBEPXHOCTH MOJOCH!, 3aBUCAT OT
RanuBGpoBKH Mpoduas, a pasMmephl KanmubpoB KakK Das H ABJIAIOTCH
HCI3BECTHOH BEJIMUMHON, KoTOpasi onpenensiercsa. B cuny ckasal-
NOTro TMPH pacuerax HeoOXOAUMO BHAYaJe OPHUEHTHPOBOYHO MPHHH-
MATh TE HJIM HWHbie Pa3Mephl, 3aTeM YyrKe BBIUMCJEHHAMH [IPOBEPATh
HPABUJBHOCTD NPHHATHIX LONYILEHUH.

[losiyuaempie B pe3yJbTaTe TAKHX PAaCUETOB JAHHbIE 3HAUUTENLHO
OOCCILEHUBAIOTCST HEYBEPEHHOCTBIO B COXpAHeHUU [PHHAThIX HCXOMHBIX
nesign. Kak w3BectHO, TeMIepaTypa 34roTOBOK, BbiAaBaeMbIX H3
Heqi,  MOXKeT  BechbMa 3HAuMTeNbHO  KouebaTbes;  OTAeJbHbIE
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3aroToBKy
3HaIIHTeJIng fl)i;};% Hl;e:gm 8arOTOBOK ~MOTYT uMmers TeMneparypy
T o N LILéy}OCH OT Tex npeesos, KOTOpBle »6bmy;
row, 510 Gpiaast i pPoMe Toro, HykHo CHIUTATBCA ¢ TeM (hak-
, CaYKHBaKONas _Ccram, CTDEMSICh  «CrlacTuy
] poxaﬂm HMenyu MeCTO no
H, GYAeT NOeITaThes
WTYKH ¢ MOHMXEHHOH ria-

BEeJINUHH G
H BbI6pannoro MaKCHMagn-

GoJsiee Toump
’ 1€  HCCIeg0Bany
OCHOBH ‘ o A He nogr
oo bIX NOJOXKeHH Kesa, Ho Bce XKe ero Ta6JIHuaM,Hﬂ (1)36ep Mmf.
YIOTCST 10 nacTosAmero BpeMennu OXxarui-

H ! ’ :
Kupx6epr pacnpenensier obxarus no Iponyckam, wucxomst us

A E ' nporno " |

pesymabprate on NPHXOAHT K ‘
] K mapago
Aesienns obxkaTHy mo OponycKam: prvomeckomy JAKOHY paciipe.

Jr = Jam1 (T + 1);

H, —H,_,

f=

meﬂH ~— BBICOTA II0JIOCE,
JIsT :
, ABYTaBPOBBIX Ganox BeJMUUNIHA o6xKaTug CBA3BIBAGTCH ¢ p3

Kosuyuentor depopmayuu npu npoxarke 6a10% BT

Ilnst nepBoro mpomycka BeJIHYHMHA - O0XKATHSl NpPHHHEMaeTcs H3

YCJIOBH A
)\l =1 —<|— tgal,

rie o)— YyroJ HakJCHa BHYTPEHHUX TrpaHed ¢ulaHlla B
~ npoduie. : '
CpaBHuTeNnbHBIE rpaduK pacnpelreneHHs O0XKaTHH I[OKa3aH H&

puc. 30 (mo Kesy — kpusas [, no KupxGepry — kpuBas 2).
Kak Bumno u3 rpaduka (HOMepa NpPONYCKOB IOKa3aHbI Ha HEM

NPOTHB X042 NPOKaTKH), 00XKaTHs B NePBBIX YEPHOBLIX Kaaubpax,

paccuuTanyble no KupxGepry, moryr no-

CTHFHYTb OueHb OOJBIIMX BEJHYMH, UTO

BBIHYJHJIO €r0 OTKA3aThCsl OT NpHMeHe-

HUA cBOEH (POPMYJBL AJsl STHX Kanubpos. 24

Ilo Xesy, eenuunna o6KaTHH H3MEHSAET-

Cs1 DaBHOMEDHO, YMEHBIIAsiCh ¢ KaKIblM

TOCJIEAYIOIINM TIPONYCKOM Ha OfHY H TY

7K€ BEJNHUHHY.

IlpoyHocTs BAJKOB

Kanubpel [jisi OpPOKATKH ABYTaBPO-
BbIX 6aJjlOK OTJIHYAIOTCS IVIyGOKUM Bpe-
30M B BaJKH, 3HAYHTEJILHO OCJIaBJTio-

UMM HX OPOYHOCTb. ECJM yueCTb MOBH(- 1¢ J 4567

‘ Horrepa nponygexod
IIeHHOe 3HAYeHHE YIeJbHOIO MABJCHHA
MeTaJula Ha BaJIKH TIPH IPOKaTKe NaHHOIg Prc. 30
MPpoQuIs, TO MPUBENEHHBIE OOCTOATENS- 4
CTBA 3aCTaBJAIOT BECbMa OCTOPOIKHO IMOAXOMUTD K BoIOGOPY KO3(U-~
UMEHTOB .00KaTHil NpPH MPOKATKE B TOM HJIM HHOM KaJuGpe.

- Benuuuba ymenbHOro nasseHus Merasda CBSI3aHa TaKkKe C €ros
TeMNepaTypol. YuTsl ykasaHHOe OGCTOSITENBCTBO, NPH OIEHKE IJla-
CTHYHOCTH MeTaJjlla Mbl NOoJydYyaeM NPUMEPHO COBMafalolee H3MeHe-
HHE KO3(HIMEHTOB Ae(OpMaluy MO MPONYCKAM H C TOUKH 3PeHHS
[pOYHOCTH BaJKOB. Ilosyuennele pesysibTaTsl MOMXKHO HPOBEDHUTE.
H CKOPDEKTHpPOBATb pacyeraMy, KOTOphle H3JIaraioTes B cHeuHalb-
HBIX KypcaX, HJH Ha OCHOBAaHHH JAHHBIX TPAKTHKH.

TOTOBOM

/.
1

~

Hospayuewm Gepoprmayqud

Momuocrs npuBoga

Mouwnocrs TpHBOAA, Kak x NPOYHOCTH BAJIKOB, TECHO CBS3AaHA
C TEeMIeparypod, yeJSbHbIM RAaBICHHEM H IUIOMIAAbI0 CONPHKOCHO-
BEHHs MeTa/ula ¢ 'BaJKOM. Haamume npu npokarke 6ajioKk Heus-
OeXHBIX NepeMelienyil MeTaJlila BHYTPH ouara [ehOpMalyul BEI3LBAET
UOBLIIEHHBIH PACXON 3HEPTMH, YTO HMHOTAA 3aCTaBJsieT YMEHbBIIATh
HaMeyeHHble Ko3(HUHeHTH nedopMaiy.

CyllecTByIONIne METOIBl pacyeTa MOIUHOCTH [IPHBOAZ IIPH
npokaTke (uaHmeBblx Npoduiell BecbMa TPOMO3JIKH M He BCerna
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RaloT TIpaBHJIbHBIE Pe3YJBTAThbl, BCJAENCTBUE YEro [IPOH3BOIATCS
O4CHp peaKo. OO6bIYHO KauuGpOBIIKK NpoBepsieT Harpysky Ha Mo-
TOPBL yie IIpM HCMBITAHHM TOTOBOH KaJfHGPOBKH, BHOCH B cayuae
HEOOXOMHMOCTH  KOPPEKTUBBLI B HAMEYEHHBIH  PeXUM  062KaTHIL
Ouenp nosesno Take Ipn WepBOHAUalLHOH paspaboTKe KaJjiy-
OPOBKH YUHTBIBATL ONBIT APYrux MHOAOGHBIX CTAHOB, B COpPTAMEHTE
KOTOPLIX HMEIOTCSi aHaJIOTHUHbIE MPOMHIIH.

Hocrapnennas sagava meckosbko oGmeruaercs TE€M, 4TO TPHBOA
CTaHa OGBIYHO BBHIGHDPAETCH ¢ TAKHM pacyeroMm, 4TOOBl ero Moflll-

HOCTh Gblla AOCTATOYHON IS OCYILIEeCTBIEHHST 00XaTuif, momyckae-
MBIX  [POYHOCTBIO 'BAJIKOB.

Yroan 3axeara

- Ilpw npokarke 6amox Besuumma yrjia 3axBaTa JHMHTHpYen
Pasmep OGKATHH TOJNBKO B MEPBLIX KJETSX, BCJEACTBHE Uero npu
KaJnOpOBKe NEPBBIX NPOTYCKOB BCera HYXKHO IPOU3BOAKTH MPOBEp-
Ky Ha ycroeusa saxsara nosochl. Hanuune roy6okoro Bpesa Kajauo-
POB MO3BOJIACT AONYCKATh BeCbMA  3HAYHTEILHBIE YIJIBl 3axBara,
A0X0AslGHe, B OTACJBHBIX CJAyYasx, n0 25—926°. Honoaanresnbao
DAHHBIA BONPOC OCBEUIEH HUMKE B pasiesc o pa3pesHbix KajHGpax
# B NpHBENGHHBIX [IPHMEDPAX KaJUGPOBKH.

Usnoc Bagakos

I10T (haKTOp HMeeT OCOGEHHO BaXKHOE 3Ha4YeHHe Mpu BbIGope
Koatuimenra Jgedpopmanuu B YHCTOBOM M IDEAYHCTOBOM  KaJjiH-
Gpax. ITockonbKy cocrostume TIOBEPXHOCTH TOTOBOTO Npoduis ompe-
AEJIFCTCST CTOMKOCTBIO YHUCTOBOTO Kajgubpa, OYeHbL BaXKHO, YTOGI
OH TIONBEPrasCs BO3MOMNKHO MEHBIUEMY H3HOCY M CTOS Kak MOKHO
noabure. Kpome TOro, wacras cmena Kannbpa HensGexHO yBesu-
TUBAET TIDOCTOH CTaHa W BO3MOXKHOCTb IOJTYYCHHS BTODbIX COPTOB’
[py Hacrpoike. '

YBesHueHKe CTONKOCTH YHCTOBOLO Kanmubpa AOCTUraeTcst BHIGO-
POM HESHAUUTESLHOrO KOS (MU IeHTa TepopMaldy B fanHOM NPONYyCKe
M NIDHMEHEHHEM  NepJIHTO-IeMeHTHTO-TPadHTOBbIX  BAIKOB MM
BAJKOB C OTOEJCHHBIMH DYYbsAMH. YMEHbIIeHHe KO3(uL¥eHTa ge-
bopmanun CrOCOGCTBYET YMEHBIIEHHIO BeTHUHED] VAEALHOrO HaB-,
JICHHs METaja Ha BaJOK U COKPAILEHHIO JJIHHBI OYara nepopma-
unu, Graropapst yemy nepemelleHus MeTaja, BbI3bIBAEMBIE Da3- .
HOBDEMEKHOCTBIO Ne(OopMalki H pasjiuuneM CKOPOCTEH OTHENbHBIX
dacTeil Npopuis, NPOTEeKAT ¢ MEHBUIHM TpeHneM. M3sHoc paspes-
HOTO M YepHOBLIX KaJuOPOB NOMYCTHM B SHAYHTEJIBHO BobIes
CTEIICHN M, KaK NPAaBUJIO, BETHYMHLI 06XKATHs He JIHMUTHDYET.

OueBnmno, 4To BONPOC o0 TOM HIH HHOM pacnpeneseHnn KoagHu-
UMEHTOB Ae(pOPMAlluy N0 NPOMYCKAM, ¢ YIETOM BCEX ePEUHCAEHHEIX
(DaKTOPOB, MOXKHO OKOHYATENHHO PEUIHTD TOIBKO IOCJIe TILATENbHOTO

Koagpuyuenror dethopmayuu npu npokarke 6arok 50

‘H.BCECTOPOHHEr0 H3yUeHHUd C€TaHa, A/ KOTOPOro IPOSKTHPYeTCs Ka-
JubpoBka. [l BHOBL CTPOSIILIEXCA CTAHOB MNPUMEPHOE pacrpenede

Hue KOI(HUUEHTOB IXedopMalhd MOXKHO yCTAHOBUTL Ha ocHQBaHrm
H3y4YeHHsI OMNbITa KanuOpOBKH MNOMOOHBIX NPO(QUICH Ha CYUWECTBYiO

MHX aHANOTHYHBIX CTaHaX. .
Ouenp wacro KanHGpOBKA [BYTaBPOBOH GajKku NOMKHA OBITH
CBSI3aHa C OMNpelesleHHBbIM, 3apaHee 3aJaHHBIM, YHCJOM IIPOMYCKOB,

"OTKJIOHEHHUSI OT KOTOpOro HexeJjiaTeJqbHbl MJIH JaxKe HeBO3MO2KHBbI.

Tax, npu npoxrarke 6ajiok Ha MIaXMaTHBIX CTaHAX C IOCJIEAOBa-
TeJbHbIM PAacNoOJIOXKeHHeM KIETeH HJp ‘Ha HElpPEepbIBHBIX  CTaHaX
00llee YHCAO IPOMYCKOB HE MOXKET MPeBOCXOIHTE HMe}omerQCﬂ
yhcja KJeTel, a Ipu [pOKaTKe Ha CTaHax TPHO — uHcIa Kaaub-
POB, KOTODbIe MCXCHO 'pa3MecTHTb Ha JJimHe GOYKH BaJIKOB. '
B Tarux chiaydasx, 4robbl OOECHeUHTh COBIAJeHHS BO3MOXKHOTO
YUCJa MPOMYCKOB ¢ PaCUETHBIM, OYeHb BayKHO 3apaxee uMeTh Hpe-
CTaBJIEHHe O BeJuurHe 06llero Koaguuuenta AedopMalluH, paBHOrQ
[IPOU3BELEHUIO OTHEJBHbIX KO3(pHUIHeHTOB AedopMmalluu

Bos = Ry - ko foy o o o k. (18

3HaHHe BEJNUYHHBI Rogp CYUIECTBEHHO OOJeryaer pacueTel Io I;a(:
nuGpoBKe, MO3BOJSAA, BO-NEPBEIX, CPA3y PeLIUTh BONPOC O BOSMO
HOCTH IPOKATKH IIPOEKTHPYEeMOro NpodHIs Ha HMeolleMcs UCTaHe.
B 3ajJlaHHOe HYUCJO NPOMYCKOB, H, BO-BTODBIX, B 3HAUHTENLHOM Cre-
UeHH u36eTHYTh [epepacueToB H NPOGHBIX MOACTAHOBOX, HeuszBex-

1 H KaJWH6pOBKe. ‘ i
HbXBngBﬂsnmco pCJIO?KHbIMI/I CUEPTAHHUSIMU IPOMHIAA IOBYTABPOBOR
fasiku, omnpenesienne obiiero Kosduiuenta nedopMalud NpeacTas-
JisieT 3HayuTeJIbHble 3aTPYJHEHHS M He MOXKeT ObITh CAEIaHO My-
TeM 0OOBIUHOrO pacuera no QopmMyJe:

TOJAUWMHA UCXOAHOH 3aroTOBKHU
TONMHA KOHEUHOTO npoduisa

kuﬁu:[ =

Besenersue sToro  BeqMMHHY oOLIero kosduuuenra medopma-
UMK MOXHO OKOHYATEJNbHO ONpPENENHTb TOMLKO N0 OKOHYaHHWH Ka-
JMODOBKH HJIH Ha OCHOBAHHH HMEIOLIHXCA MPaKTHYEeCKHX AaHHBIX
Mo IpoKaTKe TOI'0 MJAM HHOrO HOMepa OajKd Ha JAHHOM CTaHe.

Opnnaxko, Bo HabexxkaHue TPyObIx OMIHUGOK ITPH nepBOHaqangou
KaJTHOPOBKE MOMKHO HAMETUTh MPUOGJIH3UTENBHYIO BEJHUHHY O 6Luero
KoaHIHENTa AeDOPMALHU, NIPH YCJIOBHHM, UTO B OCHOBY KajiHGpOB-
KH NOJOMKEHO PaBHOMepHOe ofOXKaThe BCeX dYacTel TpoQuJsl.

PaccmarpuBas o6Iiyi0 cxeMy KaauGpoBKH GaJjiki, MOKa3aHHYIO
Ba puc. 31, MOXKHO 3aMeTUTh, UTO paBHOMepHasi J:Leq)opMaungGHa-
Garoaercss BO BCex KamHOGpax 3a HUCKJIOUEHHEeM pas3pesHoro. 03--
Hauasi He00X0JUMBIE BEJUUHHBI H pa3Mepbl KaaHOPOB ¢ HHACKCAMH,
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COOTBETCTBYIOIIHMH HOMEpaM MPOMYCKO ' 4
B (N0 X0y KaJuGpoBk
# HCHOJMb3Ys ypaBHeHHs (5) u (18), umeem 2 i

koﬁm=)~1711')\27]2')‘-3”’13 coe e

oo
n Any

9TO MOXXHO 3aNMHCATh KaK IpoF '
13BEleHAe  OOIMX ~ KOSMHIHe
nedopMankK No BHICOTe H TOJIU HHe ' ‘DrnHeRToy

k

o6m — )‘oﬁm * Noony-

o6 o6y p HTBH epe3

Mooy =My "My Ny - . . . Tin-
Hore '
/(a/wﬁﬁa 7 2

Qopra
Karudpa

J

Puc. 31

i Ig;;lsc;.zmmﬂ SHAYCHWe 7 W3 ypaBHeHHs (6) wgu (7), nomyua-
. PBI C MHIEKCOM «pP» OTHOCHTCS K paspesHomy kanubpy)

d2 ' d d
hed— R+ B ny+
Nopm = —— 2.2 T 2 i
A dy dg =~ ’
b+ = e+ =~ fls-l-?a by + Z"

OTKyna nocJjie COKpallieHus uMeeM

d
hy + -2
)

‘noﬁm =
h + 4
2

HJIH, 'yMHO}KaH HHCJINTENL H 3HaMeHaTenn Ha 2,

Hy

Toom = 17'
1
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Besinusty Aoy MOMHO ONPEAEJHTb K3 COOTHOLISHHS TOJIIMHEI
OCHOBaHHSI (DJIaHIEB Pas3pe3Horo Kajaubpa H TOTOBOTO NPOGMHAA
N = 2. |

“o0m — T,
1

IlTockonbKy kanmuépoBka OGBIYHO 3aKAHUHBAETCS IIPH HOCTHXKE-
HUH TepeceyeHHss BHYTpPEHHUX TIpanell (uaHlUeB, MOXHO CUYMTATh,
41O *

b~ 22
P
Torpa
. Bp
Logm = E

Taxkum o6pasom, obmuii KoapruueHT neOpManud B n Kajiuo-

pax
Oﬁm:_B_p,[i. .(19)
' 26, H,

B nonyuenHoe 3HaueHne Rogp He BXOLHT Ko3(HIHEHT zedop-
MalMd B paspe3HoM Kajaubpe, KOTOPHIM NOACUYMTHIBAETCS  0C060
fI0CJIe ONpEleJIeHHsT pa3MepOB HCXONHOH 3aTOTOBKH.

Hana nonp3oBanus ypaeHeHueM (19) HeoOXOmuMO 3HATH MUPUHY

. .
B, w Bbicory H, (unu orHOlIeHHE [7[) paspesHors ranubpa, Ko-
TOPble B HAYaJbHBIH MOMEHT .KaJHOPOBKH OCTAIOTCS HEH3BECTHBIMH.

OpHeHTHPOBOYHO LIMPHHY pa3pesHoro KaJjuGpa MOMKHO ompe-
OeJHTh TMyTeM YMeHBIICHHUsS] IIHPHHL [OTOBOrG Hpoduas Ha BeJH-
YHHY CYMMApHOI'O YIUIHPEHUS '

Bp=Bl_ZAb’
i

W, HCHOJIB3ys ypasHexue (14),

By =By —n (0005, + "+,

H :

. P
OrtHowenne /. 3@BHCHT OT BLIOPAHHOIO UYHCJIa NPONYCKOB ¥ AHa-

1
METpa BaJKOB CTaHa, Ha KOTOPOM INPOM3BOAUTCS MPOKATKa. Omno
KOJIe6JIeTCsT [JiA pasjHYHBIX HOMepOB Gajok B mpexesax |,656-+1,8.
* B HekoTOphX csiydasnx (cM. paspen 14 «Paspesusle kKananGpu») beanuuny bp

- 14
MOMHO MPHHATL HECKOJLKO MEHLIUE HWIH 6onblue dem ?
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13. OcoGennocrty KaJMOpoBku ABYTaBPOBbIX GafoK
TpH npoxarKe Ha craHax TPHO

) Ha crawax TPHO NBYTaBPOBBIE Gajky
aK B HE3aBHCHMBIX (pHc: 32), rak

KaJsnbpax. ’

o B nepsom ciyuae cxema pacyeta xasgu6

o HMe OTJIHIACTCH OT Pa306PaHHOi Bpe H
PMynam, uTo ¥ s HOPOKaTKy B cTaHax

MOKHO  NPOKaThiBaTh
U B COUpKeHHBIX  (pHc. 33)

POBKH GaJiki cymiecrpen-
NPOH3BOIUTCA MO TeM ke
ayo. Bo Bropom cayyae

Baxueis
AXKHEWIIHM OCOﬁeHHOCTHMI/I, KOTOphIe HOJIXKeH y4yecrs Ka

STAKEeHHble KaJII/I6pr, ABJISIIOTCSI: Ha-

-

Ocobernocrtu kaaubposxu Osyraspossix 6AA0K 63

NaBJeHUs] B CONpPsiKeHHbIX KanunGpax (MJIH HepaBeHCTBO Hadasb-

HbIX JHAMETPOB).
PaccmorpuM nozfpoGHee BJAUSHUE KaXKIOLO H3 MEPEUHCIESHHBIX

(haKkTOpPOB.

Haauune o6mero pyubsi, BPE3aHHOro B CpPeAHHH BaJOK

Kak Bumso us puc. 34, Ha KOTOpPOM MOKa3aHa Ilapa COMpPSiKeH-
HBIX Ka/JHOpOB, YCJIOBHS O06pPa3sOBAHHSA OTKDBITHIX (DJIAaHIEB TaKOBHI,
70

! .3 A AQE Ay
Qo = aQy; bg = by; ho = h,*

Bnarogaps ykazaHHOMY OOCTOSITENBCTBY M BCJEACTBHE TOTO,
Fo=F,

ofmuii Koa(hHuUHeHT O6XKaThg B 3aKPHITOM (uaHlle HHUKHEr0 Ka-
nu6pa OyoerT ¥UMeTh BEChMa HE3HAUHTENBHYIO BEJIHUHHY, PABHYIO Mo

gTO

K

__"eco
he-o

k3=na

DT0 MPHBOANT K HEPaBHOMeDHOW ZedOpMaluM, CMeIeHHIO OCH
poranLueB ¥ CHHXKeHMIO ofulero Koshuuuenta medopMalku B KajH-

6pe, KOTOPBIE M/ JAHHOTG ciydas s
MOJKHO OfIPENEeNUTh Kak 2,
R k
b Rtk (20) .
2 \
‘:@ \\\
)
IMnomans oTkpeiToro duaniia M, b e
CJIeIOBATENBHO, OOXKATHE B 3aKPHITOM “"\ 4,
daanile HUXKHErO Kajgubpa MOXKHO 0

44

VBEeJNUYHTL H3MEHeHHeM YKJIOHAa Ha- . 4
PY>KHBIX TpaHeifl HCKOMOTO OTKpDBITOIO N

¢yana (OYHKTHD Ha pHC. 34), ocTaB- L_%/,ﬂ!/__-_*_

Jigsl IHPHHY Kanaubpa HeuaMeHHOM:

B =B5B. Puc. 35
Ipu srom draden nogyust HeKOTOpOe NpHpaIleHHe NO TOJILH-
He M IUIOIaAL erg” YBEeJUUHTCH. '
Benuuubpt a,” u b, MOXKHO ONpenesuTh 1Mo pHe. 35, Ha KOTO-
POM BEpXHHH OTKPLITHIH (JIaHel MOKa3aH HAJOKEHHbIM B nNepe-
BEPHYTOM BuAe (AJ1d ynoGCTBa CpaBHeHMs) Ha HHMKHHIL

* dakrrueckH hy’ % ho BCJencTBHE G0OJbLIEr0 3aMOJHEHHA
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Kak Buano us geprexa,

’ d/
bo = by + —-(tg 9"~ tgy), (21)

’ —. ; 7 d, s
a°—ao+(”o+;) (tg¢"—tgy). (22)

Ywupenue B conpsikeHHsix KaJaubpax

o , ,
s Bn}o;ym gOHCprHp_OBaHHH CONDANKEHHLIX KaJHUGPOB  TAKOBL
‘ X OOBIYHO Hesb3s jaBath YWHPEHHSA, BCJEACTBHE werg
YBEJIHIHBACTCST PAacXO SHEPrUH Ha npo-

KaTKy W cokpallaercs
CPOK  Cayx6
Kajqubpa. P i
Onuaxo, UCIIOIB3YS TOT ke mpueM
9TO W B Npeabiayiem CJIy4ae, MOMXKHO
MOGHTBCS  HEKOTOPOro YMEHBUICHUS [LH-

PHHBL Caenyiomero (no xomy pac
; yeTa
Kanubpa u wosayyuTs v op .

B'<B
(nyHKTHDp Ha puc, 36).

Maxkcumanbio BosMoKHOe YIIMDEHUE
MOXHO HPUHSTH U3 YpaBHemus:

10 =2k + -%’) (tg ¥ —tgy). (23)

Bosmoxubr  Takke NIPOMEKYTOUHbIe
BapUaHTEl, KOrja yBelHueHHe yriia ¢ ya-
CTHYHO  HCTIOJb3YETCH IS CO34aHUA
YUIMPEHHS y YaCTHYHO IJIST MPHPaIleHus
TOJILIHHB (JaHIEeR,

Puc. 36 Cilenyer oTMeTuTh, YTO HCmONB3OBA-
‘ HAe M3MEHEHHA YIJia ¢ JJIg H3Me 5
ITHPHHEL IIOJIOCH BOOGIIE He JKEJIATeJbHO, T}EIIK Kai ge;eTHiM;ieéLT-
IIEHHIO TONIHHBL OTKPLITOrO (hiaHia (cm. puc. 36)

llaBJIeHHe Opy NpoKaTKe B CTaHax Tpuo

; HII;IIpH OMMHAKOBBIX HAYAJBbHBIX JMAMETPAX BaMKOB . B cayuae
qg}oTeHeHm CONPSIKEHHBIX KaMHOGDPOB KaTamllpe NHAMETPhl OTJIH-
Cs1 Ha BeJIHYHHY OGXKATHA B 3THX Kanmubpax, B CBSI3M C yewm

— o e N M e

Paspesusie kKaiubpet - 65

HeHATpaJibHasA JIHHHA KaJuGpa: CMelllaeTCsi OTHOCHTEJIbHO JIMHHH' TIpO-
KaTKi Ha BEJHYHHY :
- 4 —d ,
5

Uto6er u36ekaTh DasHUIBI B pasMepax KaTaloUMX AHAMETPOB
(L9 ycrpaHeHHs JaBJieHHs), HaJ0 BHOMpATh HAYaNbHBIE JHaMeTp
HKHero Bajka (Dy) OoJsiplile HayaJbHOrO JAHaMeTpa BEPXHEro
Baaka (D) Ha menuuuRy obxkaTHss. JlHamerp cpemHero Bajxa
(D) coxpaHsieTca paBHBIM HOMHHaJgbHOMY. TakuM o6pasom:

DH:Dcp—l_(d'—‘_d)l (24)
D, = Dcp—(d,_ d) (25)

Ipu. Hanuuum Ha BaJKax ABYX (MJau Gojee) map CONpSKEHHBIX
KaJMHOPOB yKa3saHMHYH DA3HHIY B JAMaMerpax cCjenyer INpHHHMATb
paBHOU CpefHed BeJUYHHe OOXKATHs B HHX. C

UpcaeHHBI TIpHMeD . KOHCTPYHPOBAHUA CONPSIKEHHBIX KaJTHGpPOB
npHBe/leH HUXKe IIPH ONHMCAHHMM KanauOpoBKH Ganku Ne 33 Ha pesib-

cofalicuHOM cTaHe.

14. Paspésﬂble KaIHGpBI

IMpusHakoM OKOHYAHMS KaJMOPOBKM B OOJIBIIMHCTBE CJAydaeB
IBJSIeTCs) TepeceueHHe BHYTPeHHHX TIpaHeH (JaHLes  Ha efike
apotuist (puc. 37), 4TO . 0OYCJIOBJIHBAET- :

csl PABEHCTBOM l, —
e BV

B nonyveHHBIH Takum 06pasoM Ka-
Ji0p, HasplBaeMblid paspesHbiM, 3aLaeTcs
NpsSIMOYrOJIbHAsE 3aroToBKa C  BBHICOTOH,
OOBIYHO HECKOJBKO NPEBBIIIAMLIEH BLICO-
Ty Kanubpa. _ '

dopma paspesHoro kxaaudpa -

B 3aBucumoctu or Merona KaJauGpos- Puc. 37

Kd IPOKATHIBAEMOro Hpodujss W THOA
€TaHa, Ha KOTOPOM IIPOM3BOAMTCS IPOKaTKa, pa3pesHod Kamuop
MOXKET HMeThb pasHyio Gopmy.

Becbma Goabllioe BiMsiHHE Ha YCJOBHs 3allOJHeHHsl M. Ha pac-
XOJ 3HEePrHy IIpH IIPOKaTKe B Da3pe3HOM KajuGpe OKasblBaeT Be-
JAHYHHA Yra, 06pa3OBaHHOrO IepeceyeHHeM BHYTPEHHHX TpaHel
¢aavues. He Bmasasice B JerasipHOe HM3ydeHHe Mpolecca’ HCTede-
HHsS MeTaJlla B DaspesHoM KaJn6pe, MOXHO CUMTATh YCTaHOBJIEH-
HbIM, YTO C YMEHbLIEHHEM 5TOr0 yIja 3anojHeHdHe (JaHleB yJyd-

5 B. II. Baxtunos u M. M. lllrepros
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U1aeTcsl, a PAacxol SHEPIMH Ha NIPOKaTKy COKpallaercs. DBwuecte

c TeM OXHOBPeMEHHO YMEHBLIaeTCs OOlllasi BBITAKKA B Paspe3HOM:
- Kaaubépey

Crnepyer 3aMeTuTh, YTO NPH YPE3MEPHO OCTPHIX Yriiax paspe:
3aolIUx TIpeGHel ofpasyouinecs (JaHIEl IIOJYYaiOT 3HAYHTENb-
HYIO TOJILIUHY, YTO BBI3biBAET ONACHOCTb NOJYUYEHUSA CKJIANOK B BO3-
HUKHOBEHHS 3aTPYJHEHUI NPH 3aXBaTe NOJOCH BaJKaMu.

Pacyersl no H3JI0’KEHHOMY BBIle METOLY KaJHGDOBKH aBTOMa-
THYeCKH IIPDUBOOAT K IOJYYEHHIO BIOJHE YHAOBJETBOPHTEJNBHOIG

yryia MexXay o0pasyiolINMH BHYTPEHHuX rpaHeff GiaHueB, uTo BHL)

rOLHO OTJINYaeT IpenjiaraeMblii MeTOZL, OT MHOTHX JPYTIHX.
Tlosyuennyo B pesyJbTaTe pacyera BEICOTY pa3pe3HBIX rIpeb-
Helf HaJo NPOBEDHTL C TOYKH 3DeHHS BO3MOXKHOCTH 3axXBaTa NOJO-
col Bankamu. Cilenyer yuecTb BO3MOXKHOE YMEHBIUIEHHE  BBICOTHI
rpebHell u3-3a HaJHuds 3aKPYIJIEHHH MexXAy (JaHiaMH ¥ Lefko#
apod U, i ,
IlpakTika noxasaja, uTc 3aXBaT IIOJIOCH BaJIKAMH CTaHOBUTCS'
3aTPYAHMTENBbHBIM HWJIV JaXke HEeBO3MOXKHLIM, €CJH CYMMapHasl BhI-
COTa paspesHBIX KJIWHbEB NJAIOC BeJHUHHA 00XaTHg (JIaHleB 1o

BBICOTe IPEBHIIAIOT ONHY MATYI0O AuaMeTpa BaJKOB  Da3pes3sHOH
KJeTH, T. €. 33aXBarT BO3MOXKEH, €CJIH: :

LHy wn+ Ahy<—D.

24
5

COOTBeTCTBYIOIIMH  yron 3axBaTa, PACCYHTAHHBIH 110 KOHIlaM:
rpe6Greit:

1

P v — D ; gl
180 AR 180 5 180 5 4
o= —— e st e e T T 1 =36 b
n R 3,14 D 3,14 5

2

Onnako 6ojsee NPaBHJABHO pPACCUMTHIBATL HOMYdYAIOMMHCHT YTOJ
3axXBaTa M3 YCJOBHE OmNpelesieHHs CpeHell BeJHUHHBE 06XKaTHS
B KaJaubpe:

F
P

A fop = Hi—Hy=H,——,
By

rie H, — BHICOTA 3arOTOBKM, 32KaBaeMo B Kaauop;

F, u B,— moWanp # LHPHHa Da3pPESHOro Kaaubpa.

. Tlonerasasiss ToJydeHHOe 3HaueHne B (opMmysy AJis onpexnene-
HUS yrAa 3axpara, TOJyyYaeM cpejfHee 3HaueHHe [TOCJENHEro, Ko-
TOpOE, KaK 1I0Ka3hlBaeT MNPaKTHKa, He NOJKHO MpeBbIIaTh 24—
25° (mpu CTaNBHBIX BaJKax). gl

i

Paspesnvie rkaaubpot . : 67

Ilonyuennoe 3HaueHHe Ahcp MOXHO TaKXKe CDaBHATL C BOS-
MOXKHBIM MAKCHMaJbHBIM O6XaTHeM B NaHHOM KajuOpe, BBIYHC-
JICHHBIM M3 YCJOBHsS PaBeHCTBa yIJla 3axBaTa M YIJla TPEHHS:

A hmaﬂczfz 1y

rne {f — KO3(HIMEHT TpEHHA,
R — xaTawoluii pamuyc.
[Ipn HagWuhE XOPOLIMX YCJOBHH 3axBaTa B PaspesHoM Kajd-

_6pe paspesatoluii rpeGeHb 9acTo JeNaercs C gojiee HJIM MeHee

3HAUUTENbHEIM TPUTYIJIEHHEM, YTO TIO3BOJIAET YBEJHUIHTH BBITAKKY

B paspesdoM Kaaubpe um Tem ca-
L5 MBIM COKpAaTHTBh oOllee YHCJIO NPO-
NyCKOB JUJIsi IIOJIYUeHWs [OTOBOIO
npoduns. Takas BOSMOXKHOCTb Ya-
ure BCero Berpeuaercsl NPH IIPOKar-

Puc. 38 Puc. 39

ke GajoK ¥ IBEJUIepOB Meskux Homepos. Kak BHAHO H3 DHC. 38,
B 3TOM CJydYae

2b< B,

4 obpasopanue WIEHKH NpoduA HAIMHALTCA C CaMOTro TIepBOTO

onycka. | /
i Szaqme.nbﬁoe npuTyluIeHHe M CBfA3aHHOE C HHM yBendieHue
mIOLALM Pa3pesHbIX KJHHBEB INPH TAKOU tdopme xann6pa BBI3HI-
BAIOT YBENHUEHHYIO YTSIKKY (PrIaHles, gaarojaps 4geMy OTHOLIEHHE
BEICOTHI 3ATOTOBKH K BbICOTE KaJqHOGpa HEOOXOMHMO YBEJUTHTD.

B NPOTHBOMNOJOXKHOM CiIyuae, T. €. TPH TMOJYdEeHHH HeHOpMaJb-
Ho GOJBIIOro yraa 3axBaTa B Paspe3sHoM Kaaubpe, 3aroTobka
paspesaercs MOCJNEL0BATENIbHO B ABYX CJIeAYIOUINX OJMH 32 APYIHM
paspestpix KanuOpax (pHC. 39). : :

Bo3MOXKHO TAKKe IpeIBapHUTeNbHOE paspesanue 3arOTOBKH
8 pocsenHell KJeTH 3arOTOBOYHOrO CTaHa, KaK NMPHHATO HA HEKOTO-

HIKX 3aBOAAX. !

pbmﬂirlﬁeﬂeﬂne ﬁByx paspesHbIX KaauGpoB BMECTO OLHOIO Bo001Ie
He JKEeIATeJbHO, TAK KAK TPHBOMT K YBEJHUEHHIO THC/a TPOIYyCKOB
JUIsi  TIOJyYeHHsi TOTOBOTO NPOGUASL M, KpoMe TOTO, YBeJIHINBACT
BBICOTY HCXOHHOI 3aroTOBKHW, 3alaBaeMol B TeEpBBIA paspesHo#
Kamuop. :

5%
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Ipu npokarke Gamok KPYIHBIX. HOMEDOB Ha pesbCOBANOYHDIX'

CT?HaX He BCEria ynaercss pacHOJIOXKHTh HA BasKax AOCTaTOuHOE
THCTO LipOGHILHBIX KaJuGpoB, BCAEACTBHE Yero paspesHoii kaguGp

TOMyIaeT HECKOIBKO OTMHUHYIO (opmy (puc.
M 40). B rakom kamuGpe paspesanue saroTopkm
OCYILIECTBJISIETCS OCJAEJOBATENBHO B HECKONBKO
w » HPONYCKOB Ha YEDHOBOH LYO-PEBEPCHEHON Kile-
TH PenscoBaiounoro craga, '

o Puc. 40 , Hpumepunie dopmer npodussy, nosyuaeMmeie
”OC‘"‘e4 IKa>K110r O NpPOMYyCKa, NPeNCTABIEHH Ha
puc. 41.

Laa 6anox camsix KpynHeIX nomepos (45, 50, 55, 60) mpex-
BapHTC/IbHOE paspesanHe NMONOCHl HAYHHAIOT Ha GOBIIOM 6Ty MHH-

.
Y,

Puc. 41

1 § (:, - . o
re’, noMellasg Ha €ro BaJKax ClIeUHAJTbHbI Pa3pes3Hoin Ka.nnép, nos-

BOJIAILINN 32 HECKOJBKO MPOITYCKOB TIOyHiTh HEOOXORHMYIO ha-
COHHYIO 3aroToBKy (puc. 42) '

.
S—
]

.

Prc. 49

Hpumenenne Pa3pesnbix  kamuGpor ¢ -
HpencrapieHnnx. yg pHc. 40, 42 u 43
OCTaNbHBIX Caryyas ’

pasbeMom mocpenyine,
BOSMOXHO TakXe BO Bcex
X IpOKaTkd GaJjok u UIBeJIepOB. ¥YKasaHHBIE Ka-

L i Y
600 HS?SHO H;}J;;mpg;sgga gx:nbcotﬁanoqﬂom CraHe 4—5 xuerefi Gosblmoro RHaMeTpa

— HE 3aroT 7| ‘
ik ATrOTOBKH MOXKHO HPOH3BOAUTL B OepBOH  KJeTH

Puc. 43 ]
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JHGPHL 10 CPABHEHRHIO ¢ 3aKPHITEIMK MMEIOT PsJ MpeuMyllecTs. Bax.-
Hefllllie U3 HHX 3aKJIIOYAIOTCA B CJAEAYIOLIEM:

1. 3HaunTesnpHO CcOKpallaercs TiyOHMHa Bpe3a B BajkH, GJaro-
Raps yemy YBeTHYHMBAETCS IPOYHOCTh INOCJENHHX.

2. Tlpu yBesuueHH#H BBICOTH! 3arOTOBKH, 3aJlaBaeMOH B paspes-
HOH KaJubp ¢ pasbeMOM IOCPEIUHE, ONACHOCTb HEepenojHeHHS Ka-
aubpa y oGpasoBanusi 3ayceHIeB He Bo3HHKaerT. IIpakTHduecku BhI-
CoTa 3aaBaeMOH 3arOTOBKH JIMMHTHPYETCS TOJbKO YCJIOBHAMH 3a-
XBara.

3. YcnoBus 1S TIePETOUKH BAajJKOB 3HAYHTENBHO Jydlle, yeM
MpH. HAJMUHKH 3aKPHITHX KaJUGpOB.

K HenmocraTkaM, CBAI3aHHBIM C IIPUMEHEHHEM OTKPHITHIX KaJuG-
POB ¢ pasbeMOM MOCPEeJMHE, CJIeJlyeT OTHECTH HEeOGXOXMMOCTb B 6O-
nee TOYHOH YCTAaHOBKe BBOAHEIX JIMHEEK W BAaJIKOB, UTO HECKOJDBKG
YCIOXKHSIET HACTPOHKY craHa.

o

OnpejnesicHHe BHICOTH 3aroTOBKH, 3a/laBacMOH B pa3pe3HOt

o KaJanop

ITpaBusbHBIE BLIOOD pasMepOB BLICOTh 3arOTOBKH, 3a4aBaeMoil
B paspesHoii Kamubp, TakXXe HMeeT CYLUIECTBEHHOE 3HaueHHe, TIO-
TOMY uTO OT CTelleHH 3alOJIHeHHS pa3pe3Horo Kajubpa 3aBHCHT
CTeEHDb. 3aTI0NHeHHd (JIAHIER IOCIEAYIONIUX KaJuOpos.

3HauuTeNIbHAS YacThb ABTOPOB DA3JIMYHBIX METONOB KAJHGDPOBKH
(paaHuesbix npodHieli B Bompoce O BHIOOPEe BEHICOTHI  3arOTOBKH,
3alaBa€MOli B paspesHoll KaJuGp, OrpaHMUMBAETCA MpPOCTERIIHMH
SMIIUPUUECKHMH 3aBHCHMOCTAMH, NOJYUYEHHBIMH B PE3YJbTATE CH-
CTEMAaTH3alHH ONBITHBIX NAHHBIX.  Tak, OjHM NPHHHMAKT BBICOTY 3a-
rOTOBKH GOJibille BBICOTHI pa3pe3Horo kanubpa ma 7—209%, apyrue
Ha 3—109%.

CymecTByOT TakXKe pasiHuKble CHOCOGH! NMOACYETA CTEHEHH 3a-
MOJTHEHHsT paspesHbix Kaaubpos. M3 nux wmambosee pacnpocTpaHe-
HBI CIOCOOBI COBETCKHX YyYyeHHX TaphoBckoro, MytheBa y CoOKOMO-
Ba, a takke meronsl Tageus, dxenmynna u Jlenmia. 'KpaTkoe usnio-
’KeHHe YKasaHHbIX Croco00B NPUBEIEHO HHXKE, :

‘Cnoco6 Tadens Ilpu non6ope BEICOTLI 3arOTOBKM Kajubp
pasGUBAIOT Ha OTAEJbHBIE 3JEMEHTH (pHC. 44) M HAXONAT eCTeCTBEH-
HBIE BBITAKKH MJI KaKAOMO U3 HHX B OTAEIbHOCTH. YYHTHIBAS Tpe-
BADUTEJIbHYIO YTSKKY MeTaa B KPaliHMX yacTsx Kaaubpa (B cBs-
3y ¢ Gosiee PAHHUM 3aXBaTOM IIONOCH B LIEHTPE, YeM MO Kpasm),
paKTHIECKYIO BEICOTY IOJOCH HYXXKHO YMEHBIIATh X0 JIHHHH Mon —
m'o’n’.
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METHYECKYIO BeJmuypy
HTaTh H3 ypaBHewmpuy:
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aJe
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Pc‘:M-
n y

: YliHpeHue ;
i : BCJIENCTR
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VIBKO- Ha Tpy 9acTH, NS yers IpoBonuTes cpeg

HAA  BRICOTZ %4 i
ICO JHGpa (pm
oI a gy KamnGpa (puc. 45), BBIMHCIIsTeMa s nyrem npenenus
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nacTh UMeer OGoJbllee 00:KaTHe, YeM KpaHHHE, TO JOMKHO HMETh
‘MecTO BBIHYKJI€HHOe YIIHpEHHE CpenHell JacTH.
OKCNepHMEHTaJIbHO yINHMpeHue CpelHed wacmn *

A = 0,25 (Hy—H¢),

tne H”, — cpelHsii BhICOTA CpeAHell wacTu Kanubpa, MoJgyyeHHas
fyTeM HeJeHUs IUIONIanu cpefHed gactu (Fg) Ha ee mmupuny (.Bp).
TlpuHUMasi 3a OCHOBY 3TO BhIDazKEHHE M MCXONg M3 3aKOHA MO-
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CTOSIHCTRA 00'bE€MAa, HAXONAT ypaBHEHHE st onpenesieHusi BHICOTH
3aT'OTOBKH: .
” 1 B »
H0=4Fc _T___,Q. +Hc.
H, Fp

* BykBeHHHEe O6O3HAYeHHs ¢ ABYMsl IITPUXaM¥' IPHHSITH C HEIBI0 OTVIHYHTH
9TH 3HAYEHHA OT HCKOMEIX, KOTOPHE MNOBCIOAY o003HAUYeHBl ¢ OLHHUM IUTPHXOM.
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B xauecrge IpHMepa OPENSIAM O ONUCHBAEMO.
Peure H HeoOxomumyio BBICOTY™ 3arOTOBKW It Ka
JIEHHOTO Ha puc. 45,

Ilnomanp Kajmu6Gpa
Fy=H, B,—F,

De By

My -MeTony ymum-
Jubpa, mpexcras-

Fle Fy.., — nmiomwang Pa3pe3HBIX KJIMHLEB.

& 50 . 58
Fy=152. 122—(7 + 722#”58) = 14 600 s,

Cpegusisi BHCOTS KaJjgubpa

__Fp 14600 2
R Ty ot G ey

B necummerpuynmix Kajaubpax,
pHc. 45, mupuna obpasyromefica cpexnelr yacty B BEDXHEH H HMXK-

Hell nonoBMHax kamnGpa noJyqaer : 7

i C HEOAMHAKOBOH, BCJenC
9€ro najbHeHUINA pacuer HecKOMLKO y " ;  drirs
HpOBeeH pasnennHo

NIOOGHEIX H30GpaXKeHHOMY Ha

f{c-n :Hc. =Hc 120

Mupuna cpenuesr wact
ompexensiercs rpagpuuecky
JIs BEPXHEH 4YacTH: -

' BEPXHEH H HHXKHEH TM0J0BUY Kaau6pa
UK U3 NOROGHS TPEeyroJbHHKOB,

44

I 0_,__
h — 6 2

58 50

OTKyna -
» ' I58 44
Bep= 0 (60 — 3—) = 44,1 mm.

Lnst muxuelr vacry

_1 B" . .
e L
g o S e
2
OTKyna .
BZ.H: 52 Mmum.

Pazpesnvie xa/lué,bbt .73

[Tnowany cpejHel uacTH BepXHeH MNOJOBHHBI. Kanubpa
"a=60-441-—05 (60—%‘1) . 44,1 = 1800 ma.
Cpenusisi BbICOTa Cpej(Hell YacTH BepxHell NOJOBHHBEI KaJubpa
. 1800

F
P — —— = 40,8 um.
B 44,1

C.B

”
HC.B =

IMnomans cpegHell uacTH HUXKHEH NOJOBHHBI Kanu6Gpa
Fen=160-52 — 122 (60—i‘2i) — 1870 ma.

Cpennssy BoicoTa CpeiHedl yacTH HHKHeH NOJIOBHHBL KaNHOp#

” Fy 1870
H cH = ,, = -
B 52

C.H
O6wmas cpeauss BbCOTa CPeLHEf YaCTH

He = Hyz+ Hy = 40,8 4 36,0 = 76,8 mM.

|

l
w
[ep]
)
=
=

O6mas nnomazne cpenseli wact¥ KaauGpa

Fo= Fon+ Feu= 1800 - 1870 = 3670 mm®.

Buicora HcxopHOfi 3aroroBku, NpunEMas B, =110 mux, ;

e f U By el o SR VR | (W
Hy = 4F; (E—fp)JrHc_tz 3670 ( s Teoo)”L

+ 76,8 = 157 mm.
YHmpeHue CpemHedi dacry
Ab=0,25 (H, — H.) = 0,25 (157 — 76,8) ~ 20,0 s

Cnoco6 Jlennaa. B pasnene «O630p cyliecTByOIMx Me-
TONOB KaJUOPOBKH - 6ajiok» (cTp. 23) M3JI0XKEHO COomepiKaHHe METO-
Aa Jlemnna gjist NPOBEDKH 3aMOJHEHHs] KaJuGpoB NpW Npokatke da-
COHHBIX npoduiesi. Popmyna Jlenana nns onpepesenns cpenned
BBITSKKY TIPUMEHACTCA UM TaKXKe NPH pacdere Pa3pesHoro KajiuGpa.

st onpenesieHust waCDHBIX BHITSOKEK KanuGp ¢ HAJIOXKEHHOM
Ha HEro 3aroToBKOH PAa3OUBAIOT HA TPW YacTW NO cxeMe, NOKa3aH-
HOH Ha puc. 46, mocjie 4ero, 3afaBiIBCh BHICOTOH 3aroTOBKH M.,
ONPENENTIOT HX MJIOMAMH B KOSDHUHEHTH BHITAKKH (p] H @)
IpH YCJOBHH HE3aBHCHMOrO yIJWHEHHS, : :
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ITo okOHuUaHHH pacuyera CpPeOHEH BBLITSKKH (#c) Onpemensercs
MUIOIIAAL CEUeHMs IIOJIOCH], MOoJIyuaeMasg HOocJe MpOMyCKa;

Fl= FO ]

Pe

KOTOpas cpaBHUBAaeTCs ¢ (aKTHIeCKOH maolaAnio Kaqubpa. B ciy-
_ 4ae HecOBNAJAeHHA 3a4alOTCs HOBOH BhICOTOH 3aroroBku f, (¢ yue-
TOM TOJYIUBLIETOCS DPACXOXKIEHHS) W BTOPHYHO ONPENENSIOT TJI0-

Puc: 46

@anp CeyeHust MOJIOCH NocJe npomycka. ITocse nByx MpOGHBIX pac-
4eTOB myTeM TrpadHueckodl uHTEpHnOJsAUMH = (pHC, 47) HaXOmAT
OKOHYATENIbHYIO BhiCOTY 3aroroBku (H,), COOTBETCTBYIOIIYHO HaH-
HOMy KanauoOpy.

Cnoco6 M. 1. Tapruosckoro. Hcenenopanua H. .
TapHoBekoro, npoBefeHHBIE B ¥ pajlbCKOM HHIYCTPHAJLHOM MHCTH-
TyTe nox pykoBojcrBom mnpod. A. ®. FosoBuma, mosBommiu yc-
TAHOBHTH 3aBHCHMOCTB .MEXIY OTHOUIEHHEM nn_om}a;lneﬁ norepeuso-

ro ceueHus INefKH M NOJMOCHL NOCJIE MPOMyCcKa <—F—"f ¥ OTHOLIEs

|

HHeM  JorapudmMoB  oOulell u pacueTHOH  BEITAXKEK (é—:p) g

ITox pacueTHON cJefyeT MOHHMATH BBITSKKY, NOJYYaeMYHO TpH
APOKATKE Ha IVIaAKHX BaJIKax IOJIOCEI IPSIMOYIOJBHOTO IONEPEeYHO-
f0 CEYeHHsd, TOJIUHHA M LIHPHHA KOTOPOH COOTBETCTBEHHQ paBHBI
TOJIIMHE K LIHPHHEe IIeHKM NPGKAThIBaeMOro mpoduJs, IpH KPaTHOM
VMEHbIIEHHH TOJLIUHBL 3TOH IIOJOCH], PaBHOM KpaTHOMY YMeHblle-
HHIO FOJILIMHLL . lIef KU CJI0XKHOro npoduns *.

IIpoBeneHHEle SKCMEpHMEHTHl TOKA3ajd, YTO UPH IFPOKaTKe €O
«BOGOAHBIM YIIHPEHHEM [OJOC ABYTABPOBOIO CEYEHHS C YIJIOM Ha-

* Onpenenenne P, cM. A. @. Tonosun, [lpokarka, uyacte III.
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knona GokoBbIx rpameii 60—90° ykasaHHas Bblille 3daBHCHMOCTbL Me-
F! lgp. 3 S ‘ )
KLy —— H ,;gg,T gpasiercs  mpamonuuefiHoft  (AMs MPaKTHYEC
F’ e ! ;
KH MpUMEHUMBIX OTHOUIEHHH) H MOXKET OLITh BbipaxkeHa YypaBHe-
HIeM:

. F’ b
lgp =15 (Tm ViR )1ggp.

Bo BTOpofi CTajud ONbITOB Obli HCCIEROBAH Gostee oL cay-
qafi AeopMalHu, KOrja Hapsdy C o6xaTueM IIeHKH HMeeT MECTO
TaK)Ke 06)KaTHe BHYTPEHHHX TIpaHed (JIaHIeB, T. €. o6KaTHe Ha
KOHyCax. ; _

IfomyueHusie B pe€3yJbTare Ol'IbI'll“OB KpHB;}e IalOT BO3MOXKHOCThH

P‘ :
OlpefeNuTh 3aBHCHMOCTbH MEXIY é_p; 51 —FE Ipu PasJHyYHbIX CO-
OTHOIIEHHUSIX MEXKIY. IJIOU[aabl0, CMEIIEH-
HO Ha KOHYyCaX, ¥ IJIOLLAJIbIO, CMEIIeH-
Hoit Ha medike. TlocjenHuil GaKTOp y4TeH
B BUJE PABHOIEHHONO OTHOLIEHHS

A hy
A by

rne Ah, — o0Xkarhe INEHKH,
Ah, — ofxatde Ha KOHycax, o0y-
CJIOBJIEHHOE IpeBpalleHHeM
OJIOIIaAM, - CMEIIeHHOH Ha
kouycax (puc. 48) B TPSIMO- Pr. 48
YrOJNIbHHK C IIMPHHOH, paB-
HOH IIMDHHE IUEHKH

AhH= FCM.K
b'

(8 cratbe TapHOBCKOro NpHBEJeH METON pacuera BengqgathcM.R).
ITonyueHHble KpHBble OTBEUAIOT YpaBHEHHAM: /

A
Igp =k ('F—,) - 1g pp,
) . Ahg

rne ki m m; — KoS(QHUIMEHTH], 3aBUCALIAE OT OTHOUIEHUS ~y7 "

[IpuBenenHmlli METOL PACCUATAH HA NDOBe/EHHe PacueroB Io
KaJHOpOBKe Kak B NIEPBOM, Tak u B NOCIEAYIOUMX MPONyCKax HpH
npokatke (acoHHHX Ipoduiei. ;

Cnoco6 M. C. MyTres.a. Ilpu pacuere mo METony Myrre-
Ra HeOGXOLMMYIO BBICOTY SarOTOBKM HAXOHAT H3 COOTHOLICHHA
MEXIy W3OLITOYHBIM METaJJIOM BBIHYXIEHHOTO YUIMPeRHS M HENO-
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CTAIOIUM MeTaJJOM VTSXKKH, AJig 4Yero paspesHoit Kaaubp nenar
Ha TPH YacTH cOljlacHO puc. 49.

Ananusupys Xapakrep u ycioBHs nedopManuum B KpaiHHX
U CPeIHHX YacTax Kamubpa, YCTaHABJUBAOT NOJIO H3OBITOUHOTC
MeTaJia H3 CcpefHeHd wacTH IOJOCH, HAYLIYIO Ha  KOMIEHCAUHIo
YTSXKKA (Iranies.

PacraruBaembre KpaifiHHe wacTy KaJjufpa TNOJIYYyalwT 3a  cder
CpellHeil yacTH AONOJHUTEIBHYIO BHITSIKKY, NPHBONAIIYIO K VTAXKKE

H H
phy=Hy——to _ = Mo
VPcp \/BOHO
. Fp

¥ TONEepeyHOMY CYXKeHHI0 KpaHHHX ' wacTed; CTeNeHH CYXKeHHS
H YKODOUeHHsI NPHHHUMAIOTCS OJUHAKOBLIMHU.

YTsoKKe B CyKeHuio KpafiHux dba-
_P~_™_ 2~ crefi OpOTHBONOCTABJISETCH HCTEYEHHE
i . MeTajja M3 CpemHeH uyacTH Kanubpa,
 IIOLanb MOIEepPEeyHOro CedueHHsT KOoTo-
poro

—] &
-

2a (B, Hp — Fyp)
B, :

m =

OpHa NoJIOBHHA BHITECHEHHOTO Me-
TajdJa wuAeT Ha KOMIEHCAIMIO CYKe-

LEaT e oy HUd, Apyras xax 6ni nogpepraercs 60-
5 KOBOMY OOXKATHIO, 3a Cyer KOTODPOTO
" VBEJIHUUBAETCS CPelHSAA BHITSAXKKa B
» - Kajgubpe u YaCTHYHO KOMIEHCHPYercs
Prc. 49 yTsKKka daanues, :

Ipupamenne BhiCOTH  GuanneB
: NpeACTaBJsSeT, TakHM o0pa3oM, Kak
'Obl yTUHpeHHe IICUIOBHHBI BHITECHSIEMOrO MeTajlla 3a CYeT OGXKATHS

ero GOKOBbIMH CTeHKaMu Kamubpa. BesnunHa . nmpupauienus ompene-
JIFeTCsI M3 BLIpaXKEHUd

,A hnp B c-m

“4a

’ /

TAe ¢ — KO3(UMUHEHT 3anoJHeHUus (JaHLeB, N0 (GHU3HIECKOMY CMHIC-
JIy CXORHBIE ¢ KO3(QHUHMEHTOM YUIHpeHus. B masmpHeinien
BeJIMUMHA ¢ NpuHHMaercs pasHofi 0,7. !

Takum o6pasom, oxkoHyaTenpHas BeicoTa (JIAHIEB OnpeneNaeT-

Csi Kak BeJINYHHA, TOJAyYaeMas B pesyJbTaTe YTAXKyH (BCIEACTBHE

pacTsKeHHs (uaHUeB) H NpPHpAIlEeHHs] BBICOTH (33 CUET HCTEUCHHS

MeTasjla M3 e€peaHefi yacTH KajuGpa): '

Hy= Hy— Ay + A hyy.
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Beoasi KO3(HIHEHT YTIAKKH

f0CTe MOACTAHOBKH M NPOCTEHANIHX NpeoGpasoBanyi HOdyHacM
By Hyp 0,35 \2
~ T Fp Bo HD
Fp

0,65 +

. Fp

Uckomas BbICOTa Kaaubpa
H,=1H, ’

Cnoco6 CokoJgoBsa. 3 ocHOBYy MeTOAA CokoJioBa OJIOMEH
SHEpPreTHUCCKHH IIPHHLMI CoryiacHO 3TOMY NPHHIHITY pa60’l‘aef([:(1;1;§
BHyTpeHHerc TpeHHs1 Merajia raHua 0T pacTArHBajONIEro ﬂanna
BHs BHEWHUX cma (W) u padora CHJ BHYTPEHHEro TPeHus METa
eHKH OT CKUMAIOLlero AEHCTBHsI BHEIIHUX CHJI CO CTOPOHB! @JI{ZLIHH-
geB (Wa2) AOJKHBL OTHOCHTBCH, KaK obpaTHble MM COIDOTHBJEH

W Py
W, Py’

rne P, u P, — conpoTuBJeHHus (JaHLes H iefiky, paBHBIE POH3-
' BeJIeHHSIM - COOTBETCTBYIOIIHX YANbHBIX CONPOTHB-
JIeHHH Ha TUIOLIAJH CeYeHHs,
k — KO3(HUIHEHT NPONOPUHOHAIBHOCTH.
[loAcTaBJsia B ypaBHeHHe 3HAUEHHsl COOTBETCTBYIOUIHX pabor,

BBIYUCTEHHBIX KakK I
2

L ar
W_p05 Ol
Ly

(c COOTBETCTBYIOIIEH OLCTAHOBKON [PeNesoB H YICJbHHIX HaBie-
HY{) M 3aMeHsifl OTHOIIEHHE COTpOTHBJICHIN OTHOWEHUEM n.nome;{ue{g
(npu ycioBuu paBeHCTBA YAEJbHBIX CONPOTUBJIEHHH pacTaxKe I:Ieﬁ
M CHKATUIO), TIOJYyYaeM COOTHOIICHHE MEXIY noragHQJMaMH Epé{lgcm
BBITSKKH -op M BBITFKKH GoJlee 3HAMHTEJNbHO ODKHMaEMOH

CeueHHsl, HaNpHMED, EeHKH (-

: i
I8 pep _ F ,
g e o F l_ﬂ)
o 1—=2 F F

rae F u F,— njoumanu BCero KaJmubpa H _Ha-n6o'.neei 062KHMaCMOU
€ro yacrd COOTBETCTBEHHO.
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Honyyennoe ypasuenue NPHMEHHMO 1JIs pacuera cpenmell Bbl-
DAX €O CBOGOAHBIM yIIHpeHUueM IpH  yroe

HHUA B KaJjinbpe.
lJTOBo Tiesyﬂbrare HPOECNEHHBIX IKCIEPUMEHTOB 6bljg YCTaHOBJIEHO
OLI€HHE JIOrapu(MOB CpenHell BBITSIKKY H BBITAXKH B meﬁ-’

Ke HBvJIHeTCH GYHKIHEH oTHOmeHMS
CPEIHHX Myomanel ceveHus Imefiky 17}

BCEH NOJMOCE! B mpenenax mpomycka

8t Fiop |
Ig Fep

~ llomyuennas sasucumocrs npex-
CTaBllena B pabote Coxkososa B Buze
rpaduka ¢ ceMmelCTBOM KpuBbix, Of-
ACIBHbIC KPHBbIE COOTBETCTBYIOT pas-
JIHYHBIM HHTEPBANAM OTHOLIEHHS IIJIO-
OHYyCaX, K INIOHIAH CEYEHHSs!, 06KATOMH

Majy cedeHust, o6KaToll Ha K
ox 1meuko# xamubpa.

T5XKKa (aanues onpey g : ]

; LEVIAETCSI B 3aB ‘ TTHEH

TAXKKH 110 ypaBHEHHIO: : RO

hg
lg ‘h',‘ =K lg P'cp;

®

— BBICOTEI hmanues (puc. 50) 1o u mocse NpONyCcKa
(B OTKpRITOM KamHOpe):

T MHOXHTEJIB, 3aBHCAIIME OT OTHOUIGHHS BLICOTS)
hrranna x ero TosumHe,

C A
TETICHb CTECHEHUS KaJmépa YUHTBIBAeTCA SMIHPHYECKHM COOT-

HOIIGHHEM B 3aBHCHMOCTH
OT  KO3(MUHUEHTOB VIIHpeH K]
paccuntamHbiXx no merony A. @. [omopuna. ot i

@ OCHOBAHHH MHOJYYEHHLIX 3aBH
OACYeTa, yKasaHHEIe B YOMSAHYTON B
TPOBONHTEL PaCYEThl B MEPBOM H ITOCT
KaTKe B OTKPBLITBIX KaJHOpax.
Onucannpyy Merox paccuuran,
HEHHME JUIT pacueTa paspesHbiXx ka
KJIETeH DeNbCOBANIOUHBIX CTAHOB.

rIeHHI/I33aPaCCMOTpeHH;I CYIUECTBYIOUINX CNOCOGOR OmpenesieHHs CTe-

NOJIHEHUS DASPESHBIX KAJTHOPOB MOXKHO 3aKITIOYATE 4TO
HECMOTPST Ha 3HAYUTENBHOE HX PasHOOGpasHe, OKOHYATETHHOrO pasi
PEMICHHs BOMPOC. ellie ‘He MOJSYyYHL. CywecTByo1ne CrIoCo6h B 60ih-

rue hq, " h'y

CHMOCTEH, HCHONB3YS MeTOHb
bitre cratbe COKOMOBA, MOMKHO,
CAYIOMHX NIPONYCKAX NPH Hpo-

[IaBHEIM 00pasoM, ua mOpuMe-
MUOPOB  GIYMUHIOB W YEPHOBBIX

~1
@

Paspesibie xaaubpet

IIMHCTBE CJIyYaeB SIBJISAIOTCS HCKYCCTBEHHBIMH NPHEMAMH, HEIOCTa-
TOYHO OGOCHOBAaHHbLIMH B TEOPETHUECKOM OTHOLIEHHH H K TOMY XKe
BECbMa CJIOXKHBIMH.

Cnoco6bl Tagedssa u Jlemmra npu AeTanbHOM U3YYEHHW MOKa3bi-
BAIOT HECOOTBETCTBHE BLIBEIEGHHBIX UMK (OPMYJ 3aKOHY IOCTOSIH-
ctBa o6beMa, O UeM YyiKe HEOJHOKPAaTHO YINOMHHAJOCh B COOTBET-
CTBYIOUIEH JIHTEpaType U KPHTHYECKHX CTaThAX O INAHHOMY BOIPO-
cy. Kpome Toro, Kak yze yKasblBajoCh, HEpBBIl H3 HHX HPUMEHHUM
TOJBKO NPH olpeneseHHol (GopMe paspe3aloliero KJIHHA H HAUMHAET
naBaTh 3HAYHTEJbHLIE OTKJIOHEHHS IPH YBEJHUYEHHMH YIJIa HaKJOHA.
BHYTPEHHHX TIpaHefi KJHHA.

Ilpu pacyerax mo MeTORy OKeJyHIa CTENeHb 3alOJHEHHs ¢Jiad-
ieB pa3pesHoro Kaaubpa CTaBUTCS B 3aBHCHMOCTh OT YIIHpEHHSA
ero cpejgueli yacrs, BeéenuupHa YIIUDEHUS ONpeNessercd B 3a-
BHCHMOCTH TOJIbKO OT BeJIHUHHB o0xaTusi. Tak Kak (akTHUECKR
BeJIMYMHA YIIHPEHHsl BaBHCHT TaK)XXe OT MHOTHX IPYrux (pakTopos,
HalpuUMep, OT N¥aMeTPOB BAJKOB M KOI(HIHEHTa TPenus (KOTOpLIH,
B CBOIO OYepe]b, 3aBHCHUT OT TeMIepaTypel, COCTaBa MeTajia, Co-
CTOSIHHSL TIOBEPXHOCTH BAJKOB W [p.), TO JaHHBIII METOJL MOXKET TaK-
®e JaBaTh Gojiee WIH MeHee 3HAUHTENbHble OTKJIOHEHHA B 006 CTo-
POHBL. H
Jlocrouncreamu MeronoB TapuoBckoro u CoxosoBa sIBASeTCA
TO, YTO OHH NPENCTABJAIOT HNOMBITKU PEUINTh BONPOC O 3ANOJHEHHH
¢annes - KakK B NepBOM, TaK ¥ B Hocjaenyolux nponyckax. Onma-
KO TIpe;JIO:KeHHble HMH SMIHDHYECKHE 3aBHCHMOCTH IOJyYeHbl
B -pesyJbTaTe SKCIEPHMEHTOB, MPOBENEHHBbIX, TJIAaBHBHIM 00pa3oM,
B naGopaToOpHBIX YCJIOBHSIX HaJ CBHHIOBBIMH IIOJIOCKAMH BecbMa
He3HAYUTEJIbHBIX pa3MepoB, IlosToMy TOJYUeHHLIE BBIBOLBI Tpe-
6yror nanabpHeimedl npoBepky H popaborku. IlpuMmepnr pacueros,
npuBoguMbie B craThsix CokoJIOBa, XkejaTelbHO 6buIO OBl TpeoGpa-
30BaTh TakKuM o6pasoMm, uro6e N0 3anaHHOil BrICOTE (JaHIER
MOXXHO GbLLIO HAXOAWTb pAasMepPHl 3arOTOBKH, M3 KOTOPOH OHM MO-
JIY4al0TCA. _

[TpeumyinectBo MeToga MyTheBa 3akJ04aercsi B MPOCTOTE. IO-
JIy4eHHbIX UM KOHEUHBIX BbipaxkeHuH. ONHAKO paCCyKLEHHS aBTO-
pa BCE e BeCbMa HCKYCCTBEHHBI MW  OTHEJbHBlE MOJOXKEHHs
TPe6YIOT TPOBEPKA W JONOJHHUTENbHBIX HCCJAENOBaHMN (HAampuMep,
pPaBeHCTBD KO3(UIUEHTOB YTAMXKKH KM IOMEPEYHOro CYXKeHHUs, BeJH-
YuHa KoaHUIHeHTa ¢, BIHAHWE - Ha Hee Ppas3JHYHbIX (haKTOpOB).
[Tonyuaemoe no ¢opmynre MyTbeBa yBesudyeHHe 7 C BO3pacra-
mueM By DPOTHBOPEUHT ONBITHLIM IaHHBIM.

HenocraTkoM GOJNBUIHHCTBA ~ METONOB  ABJSIETCA  UpE3MEpHas
CJIOXKHOCTE H I'POMOBIKOCTL PACUETOB, YBEJHUMBAIOWIAS BEPOATHOCTh
OWHGOK NPH HX HCHOJIL30BAHWH,

BricoTa 3aroToBKM, MOACYMTAHHAS IJIsI ONHOIO H TOro e Ka-
JuBpa pasHbiMH cmocoGaMHy, TMOJYYaeTcs Pas/HYHOH, TeM HE MeHee
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GOJILIIMHCTBO aBTOPOB, YKa3bIBaeT, YTO HpH pacyeTe BEICOTHI 3aro-
TOBKH 0O HX MeTOJaM pe3yJbTATbl OBLIH YIOBJETBOPHTEJNLHEL
YKazanHOoe OGCTOSITENBCTBO, a TaKxkKe NpPaKTHUeCKHe HaGJmoe-

HHs JalOT OCHOBaHue 3akK/MIIYUTh, UTo BBICOTA, -KOTOPYIO 3arOTOBKH

MOJIKHEl HMEThb s 3aNOJTHEeHHsT Kasuubpa,  MOMKET H3MEHAThCS B A0
BOJIbHO MIMPOKHX MpEesNax, 4TO 3HAYHTEJNbHO YIpollaer ee ONpe-

zenenue, ‘Baxuo TOJIBKO, UYTOOBI BBICOTA 3aTOTOBKH 0Ka3ajgach He

HH)K€ HauMeHbLIero mpefiesia, TaK Kak HeIOBLIIONHEHHEe Pa3spesHord
Kajubpa MOMXKET NPUBECTH K HeJOBBIIONHeHHI (GUIAHUEB B MOCIELY-
IOWNEX KaJaubpax, eCcJy OHM pAcCYHTAHm 0es 3amaca Ha oOXKaTHe MO
BeicoTe. HEeCKONBKO 3ABLINIEHHOS 3HAYEHHE BBICOTHI 3arOTOBKH HH-
YTOXKHO MaJlo CKasblBaeTCs Ha NEePernoJHeHWH Kajubpa M OPaKTH-

HeCKH BEIET JINIIDb K Jy4lIeMy BBIIOJIHEHHIO DainyCcoB saxpyrneﬂﬂﬁ‘

B ero yrnax. C 3Tofi TOUKH 3pEHHS HAHJYYLIHM SBJSAETCS NpUMEHEe-
HHE paspesHblXx KaauOpOB C PasbeMOM HOCPeNnHe, JJIsi KOTODBIX

BEpXHHI 'HpeNe] BbICOTHl 3aUOTOBKH [PaKTHUECKH OIpPAHHYHBAETCH-

JIMIOb YCJIOBUSAMH 3aXBara.

3ameTuM, KCTaTH, YTO YBEeJHYEeHHe BbLICOTHI 3arOTOBKH, XOTSI H
CnocoGCTBYeT JIydiieMy 3aloJHEeHH:o Kaaubpa, HO OoueHb MaJo, Tak
KaK H3JHIleK <«xkejge3a» HAeT B JMJHHY, a HE B HANPAaBJCHUH [1OMe-
DEYHOTO CEMEHHUS. .

Conocrapnias CKa3aHHOE C H3YYEHHEM DPA3JIHYHBIX METOJOB OIpe-
JleJIEHAsT BBICOTBI 3arOTOBKH, MOXKHO HNPUTTM K BBIBOLY, UTO ISt
APAKTHYECKOrO TIDUMEHEHUS KeJaTeNbHO WMETh METOM, MO3BOJSIO-
LKA BO3MOXHO ObICTDEE M IpOlle ONpPELesiTh PasMephl 3aroTOBKH,
XOpOIIO YNOBJETBOPAIIMe TPeGOBAHMAM INIPAKTHKH.

Cnoco6 B. Il. BaxTuHoBa. Beicory 3arotoeku, HeoGxo-
AEMOH NI 3alOJHEHUS DAaspe3Horo Kaaubpa, MOXKHO OIpEeNelHTh,
HCXOAS M3 CJAEAYIOIHX [OJIOMKEHHH.

YTaxKa BHICOTHl 3arOTOBKH B Pa3pe3HOM KaJubpe MPOUCKOIHT
BCJICACTBHE HEIOCPENCTBEHHOrO BO3JeficTBUS paspesamllei uacTu
kMvHa Kajanbpa. Mmest B BHAY, uTO GOKOBBIE uyacTh Kamubpa, pac-
f0JIOXKEHHEIe 110 06& CTOPOHBl KJIHHA, HENOCPeNCTBEHHOMy 00xKa-
THIO HE MOABEPraTcs, o0beM MeTalia, OOKHUMAEeMOro KJIHHOM
B ouare gepopMalMu, DOJXKen COOTBETCTBOBATL 00BEMY MeraJsia,
uayinero B yTaxkky (puc. 51). Mcxoxs u3 paBeHCTBA yKasaHHBIX
06 HLEMOB, HMEEM : .

Vow= Vg
O6bem Vp.xMeTasna, 06:KHMAaeMOro KJHHOM, MOMHO OMpeAeJHTh

KaKk 00beM NHPaMHABI C OCHOBaHHMEM, PABHBLIM IJIONNAJK .Pa3PE3HOTO
KAWHA, W BHICOTOH, pPaBHOH AJuHe ouara AedopMauud [,

wl—-
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O6vem Vg, meranna, nepelreaiero B yTaxKy, Ha IJdHe oyara
necpopmauny, Oyner paBeH o0beMy KJuMHA C ocHoBaHueM Ho— H,
¥ BBEICOTOH, paBHOH [JMHe ouara AedopMaluu [,:

1

Vo= ?(Ho—Hp)Bcplx»

yr

rae B, — CcpeaHss MIHPHHA MOJOCHL B ouyare JegopMalHH, Onpese-
JsieMasi U3 paBEHCTBA

B, 1 B
B,=—2T"°
cp 5
14 . / R A s
¢ P ¢/l ¢’ ¢ ¢
S //// 1 ! 7 *;fa-
- | 7 .
2-// | 7’2/‘( | :
- { i
— |
—— g = ,| a tl
|
& ; ‘
I t
| |
| |
Puc. 51

[IpupaBHuBas yKasaHHble OODBEMEI, MOJYyYaeM: .

1 ¢
Fp.Hlx = K(Ho—Hp)Bcplx:

OTKyZa )
Hoz? PR H,. _ (26)

dra opayta Uil OnpenesieHds BBICOTH 3aTOTOBKH B Pa3PE3HOM
KaauGpe BecbMalnpocra, yAOOHA JJI NPaKTHUECKOTO - N0JIb30BAHHS,
M pe3yJabTaThl pacuera M0 HeH XOpOIIG COrVIACYIOTCH C OINBITHBIMH
ILaHHBIMH. : _

Caenyer ykasaTh, 4T0 Kos(uuuent 25 B Qopmyrne (26) coor-
BETCTByeT paspe3HbiM KajJufpaM C OCTPBIMH pa3pesHbIMH KJHHBbS-
5 bB. M. Baxruios u M. M. IlrepHos
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mu. C yBeJHyeHHeM NDHTYMJIEHHA KIHHbeB KO3(MHUHEHT BO3PACTaeT
W TIPY YyIJIe HaKJIOHA OoKoBEIX rpaunell, pasaom 90°, nmocruraer eiu-
HULBE *.

B kauecTBe mpuMéepa NpHBeIeM pacyeT 3aroTOBKH MO pHC. 45.

IlpuunMasi, ¢ HEKOTOPHIM CTECHEHHEM, YIUHpeHHe B Da3pPesHOM
Kanuépe :

Ab =8 mm,

noJyyaem ‘ -
By=By,—ab=122—8=114 un.

- Ilmomane paspe3HplX KJIHHLEB

,Fp.yn=%50 - 58 + F&;ﬂ 58 = 3940 ma?,

CpenHss LIMPHHA MOJOCH B odare medopmaliuu

B B 1144122
B, =—%B = —;-— = 118 mm.

Tpebyemas BoicoTa 3aroTOBKU

2 Fpg- 2 3940
H = —— b.K = — — 2 =
o= ey + H, 3 8 + 15 174 mm.
Bricota 3aroToBKu, paccudTaHEasi no 3TuM opmysiaM, OObIYHO
guxe, ueM 1o Tagesio, HO Bbllle, ueM N0 MyTbeBy, DKeJYHIY HJIH
2 PMEIOILUXCS NpUMepax aMEPUKAHCKHX KaluOpOBOK. NG METOAY
Jlennna. Ho aMepukanckue kKaauGpoBKH TeM M OTJIMYAIOTICH, 4YTO
BbICOTa ()JIaHUeB B NOCTeAywINHX Kajubpax Gepercsd ¢ GOJbLIHM
3alacoM, M paspesHoil KaJuOp, Kak INpaBuJo, MOJyYyaercs ¢ H30BIT-
KOM BbICOTBI. [TOHATHO, YTO TPU TaKHX YCJOBUAX HENOBBINOJHEHHE
paspesHOTO Kajqubpa He MOKET CYIIECTBEHHO CKa3aThCs Ha BBINOJ-
HeHHH pa3MepoB . (IaHUeB KoHeyxoro mnpoduas. OTMeruM, 4TO

v
% Jlag KaJau6pos ¢ rpeCHAME, HMeWHMH 3HAUHTENbHEE NpHTYNJexxa (mo-
Ko6HO H306pa>keHHLIM Ha pHC. 38 u 40), BBICOTY HCXOIHOH 34arOTOBKM Jyulle
onpeneanTe no Gojee obmelr ¢opmyne: :

)y B2 ) F
Bp— 2a PR
3B

Ho= + H,, (26a)

rie ¢ ¥ b — ToNHHA (bJAHIEB y OCHOBAHHSA M Ha KOHILE, B CJyiae HECHMMET-
DHYHOTO Kaju6pa BEJWYHHBI @ M b ONPENeNAOTCA KaK CPEeIHHE MEeXRy pas-
MepaMH BepXHHX H HHMHUX (DJIaHLEB

q— aB+aH; b — by + by
2 2
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aMepuKaHCKue KanuOpoBKH Gasok paccydTaHpl Ha 3aroTOBKY, Tpe-
BBILIAJOIYIO BBICOTY KOHEUHOro — HpOQHIA B 2,25 pasa H BHILIG,
TOTIa Kak KaJduOpOBKH, ITOCTpOEHHbie MO TpEeAjiaraeMoOMy MeToNy,
UMEIOT GTHOLIEHHE BBICOTHL 3aTOTOBKH K BbICOTE KOHEUHOTO npoduisn
venbme 2. ITocaenree sBJgeTcss — CyIIeCTBEHHBIM MPENMYIIECTBOM,
TaKk KakK CIOCOOCTBYET yMEHBIUECHHIO oGxaTuil ¥ obHieMy COKpaile-
HUIO PACXOLA SHEPrHH Ha MpOKaTKy. : :

YmupeHne B paspesHbix KaauGpax ol T ;“

[Tpokarka B pa3pesHbX Kanubpax BeneTcd, Kak MpaBHIo, CQ
sHauMTeNbHbM CrechenueM. HepasuomepHas peopmauus B gaiAnb-
De CO3/aeT 3HAUHTENbHOE BBIHYKIEHHOE YUIHPEHHE cpenyelt 4acTa,
onpe/eJieHde TPUMEPHOH BeJHIHHBL KOTOPOTO paccMOTPEHO Bbille.

[Mouty  BCE  aBTOPHI :
yKasplBalor, 4YTO C BO3pa-
cragyeM CremeHu  CrecHe-
Hust B Kajgubpe yBesHud-
Baercss W BbICOTA HOJY-
yatouruxes (pJaHueB. Yka-
3agHOE JOCTOSITENBCTRBO XN~
pOLLO MOTBEPKAACTCSA JAAH-
HBIMH [1PaKTHKH. ,

B 0323.14 C 9THM LUIHDil- — B L

Ha 3aroTOBKHM, 3ajaBaeMol pyc. 52
B paspesnoil Kaaubp, AOJ- .
JKHA HE3HAUUTEJbHO OTJIM- : _ L
waTeCs OT LIMPWHBI camoro Kanubpa. He Crlexyer, OHAKO, - 3ADB
BaTh, UTO C yBeNWYeHueM CTefeHy CTeCHeHHs ObICTPO BO3P&ECTaeT
pACXOA JHEPTHM HA MPOKATKy u YBEJHUHBAETCA HSHOC Kaquopa.

Iupuny 3aroTOBKH MOXKHO ONpPEAETHTb Tak:

AN

Ly

B, = Bp.mnu — (0= 10) MM, o e . (27)

rae Bp.us — MHHUMAJbHAS LIMPHHA kamuGpa (puc. 52).

Takoro COOTHOLIEHHS MOXKHO  MPHAEPXKRHUBATHCA npy mpaxrhge-
CKOH KaJNmobpoBKe. :

B sakiiouenHe MOMKHO yKa3aTh, YTO B 3HAUUTENBHOM ' GOIbUINMH-
CTBe CJqyJaen BbICOTA M LINPHHA 3ATOTOBKH, sajgapaeMoll B paspes-
nofi KaiuGp, CPABHUTENbHO JETKO M NMPOCTO MOXKET KOPPEKTUPOBATH
¢fi HEmOCPENCTBEHHO Ha CTaHe B IPOIECCe MpOKAaTKH, uro " 3HATH-
TCILHO YIPOILIAeT padoTy —KamuOpoBIIMKA M MO3BOJACT OnICTPO;
HCNpABWTL AOTYHleHHBe OLMOKH. S

oL
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15. Ilpumep xkanuGpoeku Ganku Ne 16
Hano: : .

1. Cran 500 maxmaTHOro THIA C NOCJENOBATENIBHBIM PAacloJo-
KeHHeM KJjerel; uucjo kierellt 9; nuamerp BajgkoB B Kijerax [—IV,
Do =630 mn, B kinerssx V—IX Do=540 uxn.

2. Pasmepnl xousognoroe npoduias Gankd Ne 16: B=160 mum *,
H=—288; d=6 mn, t=9,9 MM, YVYKJIOH BHYTPEHHHX TIpDaHeH
mosioK 1 : 6.

Host pacuera kKaauOpoBKU NMPUHEMAeM CJAENYIOLUIHE: KO3(HIHMEHTH
nedpopmanun no aponyckam **: ki 0=1,0; Ke=1,1; xs=1,18;
kK =1,25; ke=1,33; x5=1,4; x,=1,5; x3=1,6. Umes B Buny
HesiaThb B KaxI0H KJIETH OnuH [POIyCK, o603HAYaeM HOMEp Ipo-
nycka HOMepPOM COOTBETCTBYIOUIEH KJIGTH.

Kaers 1X

Pasmepsl nmpoduas B kaerw IX [OMKHBL COOTBETCTBOBATh rO-
pAYHM pasMepaM npoduis GalKH.

Ilpunnmas xosdpuument ycazku pasHeiM 10,13, mosyuaem:
‘ B =160-1,013 =162 mx;

H’ = 88 -1,013 = 89,2 mn;
'=09,9-1013=10,0 mus;
d"=6,0-1013=6,07 mm.

OnpenessgeM HEKOTOPhIE JONOJHUTEJbHBIE pasMepbl. Bricora

¢pianues

: ’ H —d’ 89,2 —6,07
hy = he= > = = 41,6 Mm.

TonmyHa (QJaHies y OCHOBAHHUS

b=b =14 X tga=10+ 2L T L _ 1347135 mn.
2 2 6 7

Tonmuna ¢JaHnes Ha KOHIE

a,=a, =t'— T tga=10 — 2. = 6,66~6,7 .

* B COOTBETCTBHH C XapakTepoM paGoThl 6ajok B COPTAMEHTe NPHHATH

0Go3HAueHHsA, OTJIHUHBE OT HAWIHX, a HMeHHO: B cooTBETCTByeT
BeTcTByer b.

** KostuuueHTsl B3ATH H3 NpaKTHKH pabothl crana 500.

ha H coot-
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Tlnomwane kKaxaoro uanna

Foop et o 135407 4y 6 =420 mat.
o} 3 2 2

Tsomanb MIEHKH
F =B d’ =162 - 6,07 = 982 MME,

[Miomanp npoduias Ge3 ydera paiHycoB 3aKpYIJEHUSA
F’' = Fy+4F ;=982 44 - 420 = 2662 MM2.

Kaers VIII

Pacuer Kanubpa [ BOCBMOTO TNPONYCKa MPOW3BOAMM  TIPH
ko3buIuenTe 00XKaTUA B IEBATOM MPOMycKe

k=1,1.
Torma ToJIUMHA LIefKH B BOCbMOM Kajubpe
d'=d-k=607-11=6,68 un.

© Jlas onpenesieHusi YTSUKKH (JIAHIEB W NPHPALIEHHst HX BEICOTH
HEOBXOIMMO 3HATh KaTalollue JAHaMeTPhl BaJKOB. [TockonpKy Hau-
GonblIasi yTAXKKa MONyYaercss NpH TOHKUX BAJKAX (nauGonee He-
6/arOIPUATHEIL Cyuad TMpu HACTPOFKe crama), TO pacder GyaeM
BecTH MPH YCJIOBUHW NPOKATKH Ha HM3HOIICHHBIX (repeTodeHHbIX )
paskax. IIpuaHMas MHHAMAJBHO [OTYCTHMbIH DPasMED, nepeToyen-
ueix BadxoB B 0,9 D, mMeeM

D,=09D—d=09": 540—6,_07%480 MM.

BBICOTYy MCKOMOrO OTKPHITOrO (hjlania AT BOCHMOrO fponycxa
onpenensieM 1o ¢GopmyJe (4):

Dk _ 480 41,6 __ 45 6 .

o~ py—hy 480 —41,6

-Kosdumuest 06KaTHs BBICOTHI B 3aKPHITOM iranue BEBATOTO
Kaaubpa

. 456 + 6,68
h, 4+ — ) —
. h'eo ° 2 - 027 11,
3 d ,07. ,
hC.B -
hy + Y 41,6 + >

KosduuuenT o0xarHsa TOMIIHHBL B 3aKpHITOM Kajubpe

WL NN U1 S o}

R 1,1
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Bricota uckomor .
0 3akpbiToro  Kajaubpa BOCBMOIO IPOINYCKa
onpegessercs no gopmyne (3) Pom

AN

p — Puw-ho 480 - 41,6
Dy +d 480 + 6,07

=411 mm.

. , v ' B d’ 6 68
hy g By + 41,14 —— .
7]0 = - == B — 7{",
he.o i _’__d_ 4 6,07 0,998~ 1.
0 5 1,6 4+ — 5

Koapuuuenr obxkarus n
.. Koagr ‘ O TOJIIHHE B OTKPHITOM -
Toro xanubpa ° bratue eon
. '] ‘
hg= = 2L — 1.
"o 1,0
Yo maiifeHHbIM K03(hH
UHEHTaM 06x<a’mm on
branen peuenﬂeM TOJIILLHHY
OTKpHTH I hraunen TOJI
uaa JIaHILa 1 -
omon Kamr6pe ‘ (IJ Ila Y OCHOBaHHS B HC
b =b, -k, =135- l,O= 13,5 mm.

ToﬁmHHa ranlia Ha KOHIE B UCKOMOM Kanauépe

! 1 h ’
it 2] -

0

41,1 ;
—1,0(135— 6,‘7)] =66 uM

'=%[1 L (135 + 6,7

(KaK yxe YKa3plBaJOCh BuIE B § 9, paccuuTaHHasg BeJHUHHY
AOJKHA IMOJVUUTBCS MeHble, deM ag - hg ==6,7 - 1,0=06,7 mun)
b b "
ITnomwans HCKOMOrO OTKPHITOrO (aniia

. by +a . 13,5
F02—0+ o . h :M
. . 2 o]

- 45,6 =459 muP
3akphTHHE ¢daane [

. Tosuiuna Jawla y OCHOBAHHA
. B HCKOMOM KaJjaubpe @ ’

’

b= by ko= 13,5 1,1 = 14,8 ma.

Hpunep kanubposku Garku N 16 817

TonmuHa Qradua Ha KOHUE B HCKOMOM Kanaubpe

‘

’ 1 hy | _
a :7[x3(b3+a3> . —xc,(bo—ao)]—

3
3

1_747/%/14

=—-[10(135

(PacchTaHHaH peJndMHa J0JKHa MOMyunThCsd oosiblle, UYeM

Qg - hg=6,7+ 1,1 = 7,36).

HJIOHla,ILb UCKOMOTQ 3aKpb[TOFO ¢anna

L bytay g 1484747

= ; 41,1 = 45T mud.
3 "2 2

F,, nojiyuusLIeecs He-

(HJIOLU,aILb F, joJskKHa PaBHATBCS MJIOMLALH
mpH  pac-

3HaQUUTEJABHOC pa»xomneﬁﬂe O6’bﬂCHH€TCH OKp'erIeHI/IHMH

yere).
lletixa Tommupa UeHKH

d'=d-k=0607-11=0068 un
3amaemcst ymnpeHIHeM B KajJubpe
Ab=15 mun,

Torga U.II/IPI/IHa IIJEI/IKI/I HCKOMOTO Kann6pa
B =B—aAb=162—1, 5—1605MM

[Tnoutanb WEAKH
Fl = B'd =160 6,68 = 1072 sx®

[Tomiagb BCEro KaJm6pa
= 2(Fo + F,)+ Fop = 2(459 +457) 1072 = 2000 mm.

ITocKOMBKY MpPH pacuere KanuOpa Mbl MCXOLUM M3 OAKUHAKOBOIO
Kod(uInenTa 06xKarusa AT BCEX yacrelt npodust, TO IeHCTBATEN b
HYIO LIHPUHY HCKOMOTO (BochMOro) Kannpa MOXHO — ONPeASHHTE

3 ypasaenus (12):

B.F” _ _162 . 2900 — 160,5.
k-F 1,1 -2662

B =

[lonyuennas WIMPHHa  COOTBETCTBYET 3ajaHHOMY  YUIHPEHHIO,
j moTOMy 1epepacuera [POU3BOUTb HE CJEAYeT.



Kaaubposxa 6Garok

Kaers VII

Pacuernbli  kO3(uuHeHT 06KaTus A8 HCKOMOTO Kajaubpa
NPUHAT ‘

k=1,18.
Tonupna mefiku HCKOMOro Kajubpa
d'=d - k=668-1,18=7,97 mu=38,0 M.
Bricota MCKOMOro OTKDHITOrO (hanua

b — Dy hig (486 — 6,68) - 41,1
o — =
Dy—hg  (486—6,68) — 41,1

= 44,8 MM.

\

Kosduunent o6:kaTusi BLICOTEI B 3aKPHITOM (iaHile BOCHMOTO
Kanubpa

’ d’ 8,0
Py h, + 44 .84+ ——
c.0 2 2
1')3 - — == =3 1,1’
fie: By + - a4+ 28
3 2 ’ + 2
a KO3(UUUEHT 0GXKaTHA TONUIHHL
k
ho= £ = L8 _ 07,
"3 1,1

BricoTa HCKOMOTO 3aKphITOre ¢JaHia

(486 — 6,68) - 45,6

by - _Dmho _
Dy +d (486 — 6,68) + 6,68

= 435,0 Mm.

Kostpuument ob:kaTHsi BBICOTHI B OTKPHITOM (hjaHLIE BOCBMOTO
Kajaubpa '

W & 15,0 + =

’ JES—

hc.a 3 ' 2
No = = = = 1,0,

he.o hg + d 45.6 4 6,68

o 2‘ , f2

a kKoshuuueHT 06:kaTUH TOJIIHHBL

Ao == _k = 118 _ 1,1'8.
fo 1,0

Ilo uafineHHmIM KO3(HIHEHTaM OOKaTHHA onpenesseM TOJNIIHHY
(sianmes HckoMoro Kajau6pa wiaern VII

OrkpoiThiit Gaanen. Tommuuna ¢aanna y OCHOBaHHUS
by =by - h,=148-1,07=158 mu.

) 9
Hpunep xKarubposKu Basku N 16 8

TommuHa ¢(pJaHia Ha KOHIE

’

.k _
R o]

(4]

- —1—[1 18(13,5 & 6,6) = —1,07 - (14,8-7,47)]:7,94 MM
T2 L ’ 44,8

[Tnomanns GJanIa

’ ’
b0+ a, ,
_o 9

F, = 5 hy =

15,8+7,94 44 8=533 m.
2

3akpHTHHE GaaHeElL TosmuHa (pJanua y OCHOBAHHA

b = bk =135+ 1,18 = 15,9 Mu.
3

Tomuua (JaHua Ha KOHLE

a; = é_ [)‘s(bs -+
_ 1
2
Tinomaap iranna
' b; + a; h,‘ -

38 2 3

h’
a,) ‘_(?’ —hg(bo— ao)l =
hy

- —[1 07 (14,8 -+ 7,47) ,i;‘—i —1,18 - (13,5——6,6)] —1,8 M.

15,9+ 17,8
2

45 0 = 533 M’

Iilef ka 3anaemcs yulMpeHHeM LIGHKH ™.
Ab=25 mm.

Hlppuna WehKu

B —=B—Ab=1605—25= 158 mM.

TinomaAb IEHKH

Fl, =B -d =158 .8 = 1204 sx.

Inomanb Bcero Kanubpa

’ ' ‘=4 —3390 mm?.
F'=4F,+F,=4 533 - 1264 =3390 xx

* [IpensapuTesbHOE onpenenenne Ab npou3BoAHTICA MO dopmyne (13).
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OTkpuTH# ¢aanen Onperense:

b, =159 1115= 17,7 mn;

HeficTBuTe bHAS WIHMPUHA KamuGpa

; BF’ 160,5 « 3390
B =—— = ——— = 158,5 mm.
kF 1,18 - 2900 :
BeaencrBre  He3HAUMTENBHOCTH — OTKJIOHEHHS —Iepepacuera He
Tpedyercst. :

’ 1 . 44 _ .
=— 1115 (159— 7,8 ] — 863 mr;
ag = [1,25<15,8+7,94)49,7_ 115 ( )

Kaers V1 F, = ‘_7’7_“;5@49,7 — 653 mu,
 PacyerHbiii KOS(MHULUHEHT 06zkaTHs
k= 1,25.

Ilpogosxas NOACUETE O TeM ke (HOPMYJaM, MOJyyaem:
Tonmuua nefku v
d’"=8-1,25= 10,0 unm.

BricoTa HCKOMOro OTKDBHITOrO (hJiaHla

3akpuTh i ¢paaneu Onpenendem:

b =158 1,25 = 19,7 s,
-, 1 49,7 _ ' .
a, =7[1,115(15,9+7,8) w0 1,25 (15,8 — 7»94)] = 10 mu,

Fro— 19T H10.0 44653 umd.
5

3

po= 486845 497 uu .
°T (486 —8)—45. 0 - : Il efi k a. [punumaem yuupenne Ap=3,5 MM,
Kos¢unueHT 062xkaTHsT BBICOTBI OTKPHITOrO (JiaHUa B’ = 158,5—3,5 =155 mn,
7 ) : ) h LAp— . = 5 2.
49,7+ 2 \ Fig = 155 - 10 = 1550 aun
s =7 s 1’12', T _ Tlnoniage kKaaubpa L S
490+ e F'— 4 . 653 + 1550 = 4160 as’.
Koahuuuent 06:kKaTus TOMIIHHE OTKPHLITOTO (JIaHIa . JleficTBUTeIBHAS IIHPUHA Kaaubpa
a, =12 s B 198,5-4160 _ yqq 5 4
1,12 1,25 - 3390
BricoTa HMCKOMOTO 3aKPHITOrO (hJaHia [lepecuera jpenaTb He HYXHO. -
= 808 A gy .
3 (486 — 8) + 8,0 _ 4 Kierb V
05(ULHEHT 06KAaTHs BLICOTHl 3aKPHITOro (iIaHna b ,
Kospun P pran PacueTHEIH KO3(QUIHEHT O0KaTHS
10 )
, 44,0 + Py k =1,33.
N, =—""-=1 o
’ 2 - TosuHa wiefiKy HCKOMOro KaJaubpa
44,8 + 5 . N ‘

\ d'=10-133=13,3 mm.~
Kosdunuest o6xkaTud TOJIIMHB 3aKPLITOrO (hjaHua '

=L® _ 95
1,0 ’ B = 86—10) - 44 _ 45 4y |
(486 — 10) — 44 /

BricoTa OTKpBITOro (yrania
I\

V]

[To HalimenHblM KOS(MHIHEHTAM BBLIYHCASEM TOJIMHY (JaHIes.
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Kos®uuHeHT 06:KaTHsi BLICOTHI OTKPHITOro (yanua

48,5-}-&2’3
M= —— = =1,13.

10
44 —
2

KoaguuueHT 06KAaTHA TOJUIMHLI OTKPHITOro (rania
2, = 33 = 1,175,

Bricora 3akpoitoro ¢Jaanna

» (486 —10) - 49,7
3 (486 — 10) + 10

= 48,6 mm.

Koaduunent o6xarhs BHICOTH 3aKpbITOro (hJanna

3)
48,6+1—23
My = ————— = 1,01
9,7+ — '
49,7+ 2

Koadpnuuedt o6xaTus TOJUIHHLL 3aKpbiTOro ¢Janua
1,33

A, =" = 1,32,

° 1,0 ’

ITo nHalineHHbiM Kod(HUHEHTaM HAXOAWM TOJLIMHY GhJAHLEB,
OTtxpuTei daanen. Onperensem:

b, =19,7- 1,175 = 23,2 mn;

’ 1 i 48,6 :
a, =—2—{1,32(17,7 + 8,63) 28 — 1175(19,7 — 10) ]=11,7 MM

F =%2‘—"1 . 485 — 845 M.

0

SakpuTHh daanen. Onpenensem:
' b, = 17,7-132=234 mn;

a =%[1,175(19,7 + 10,0) ;‘:2 1320177 + 8,63)] ~

= 11,4mnm;

Hpumep kaaubposxu Gassu Ne 16 93

’

F_ = 33’4—";”—"148,6 = 845 mm?.

3

[lefika 3agaeMcs ymHpeHHEM
Ab=45 mm;
B’ =155,5—4,5 =151 mu;
, Foy= 151+ 13,3 =2010 mm2.
Iliomanb Bcero Kaaubpa
F''=4 - 845 4- 2010 = 5390 mam?,
JeficTBUTEbHAS IIHPUHA Kannépa

155,5 - 5390
1,33 - 4160

B = — 151,5 mn.

[Mepepacuera He Tpebyercs.

Kuers IV
Pacuernpit Ko3duiueHT 06KaTUS
k=14.

Tomuuna wefikd Kaaubpa
d'=133-14=18,6 mnm.
Boicora oTKpeTOro QuaHua

, _ (486—13,3) 48,6 540
0 (486—13,3) —48,6

KosthumuenT 06KaTusi BEICOTE OTKPHITOro GuraHia
18,6
54 + Y
M, = ————— =1,145.

486@
,+2

KosthraunenT 06:KaTHsi TOJIIMHB OTKPHITOro QJraHia

N o— 1,4

= 1,22,
8 1,145

Bricora sakpwiToro ¢Janna

plo (486 —133) 48,5 gy
3 (486—13,3)+13,3
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Rl o TR e A S S Vol P
Kostuuuenr o6xartus BBICOTBI  3aKPBITOrO dbaanna
470+ 18,6
Mo = =1
© - 13,3 02,
48,5 4~ 7

KOI(UUHEHT OGKaTHS TONIIHHLI 3akphiToro ¢ania

‘ 1,4 :
hy = L4
o= 1o = 1,31,

[\

o waiimennsn

M KO3(DMLHEHTaM HAXOAUM TO

1 ; ! JILIIUH
OTKpHTHE paamer, Onpenensien: Y nanues.

b=234-1,22= 28,6" mu;

o L ‘47,1 ;
ay =~ [1,37(23,2+1~1,7) 122 (23,4_11,4)J=13,5 M

, 28,6 + 13,5
F'y= +-54= 1138 s,

SBaKpeTHH paane u. Onpenensiem:
b, =232.137=31_8 mn;

F_ 1 54
a, 2[ 1,22 (23,4 + 11,4)47’1—1,37(23»,2_11,74 = 16,5 1;

, 31,8 + 16, ;
F7 318 21\65 < 47,1 = 1138 ua2.

Uleixa. 3agaemes yulEpeHneM B Kajubpe
Ab=155 um
B'=151,5—155 = 146 su;
Foo=146 - 18,6 = 2710 s
[lnomany Bcero Kajubpa
F =4 1138 + 2710 = 7260 s,
Heiftcreutenbras WHpHHa Kauu6pa

B — 1505 7260

14.5300 — 146 MM.

Hpumep rarubposku Garku M 16 95

-Kaers 111

Pacuernntii koadunuent o6xarus
k=1,5.

Toammuua mweliky
d=186-1,5= 279 mnm.

MunHManbHBIA AHAMETp BaJKOB misi 1—4 Kiaered
D =630—0,1 - 630 = 567 mu.
Bricora oTtkphiTOro (uaunua * ‘

4 5 7_ . ;
ho:(—ﬁ 18,0) 4T0_ gy 6
(567 — 18,6)—47, 1

KosuuueHT 06:KaTHs BBICOTEI OTKPBITOro (uaHLa

27,9
51,6 + —— .
o = ————— = 116.
R
ki 2 v

£

Kostuuuenr o6kaTusi TOJIIHHE OTKPHITOrO (haadua

—

2
)\ == — == 173.

Bricota 3akpritoro (uranua

ht _ (567—— ]8,6) ¥ 54’0 = 52,2 MM.
& | (567—18,6) 4~ 18,6 :

Kosguuuenr o6:kaTus BEICOTHI 3aKpLITOTO (JIaHLA

2

= =1,05.

s - 18,6
54,0 4 e

* CJleflyeT 3aMeTHTh, UTO ONpeAeJeHre BHCOTH (uaHleB mo ypaBHenusm (3)
d (4) pis -paspesHoro KanuGpa H CAaefylomero 3a HHM He sABJgeTcs BIOJIHE
TOYHBIM, TAK K4K IOJOMKEHHE O BBIXOAE MNOJOCH CO CKOPOCTBIO, paBHON = Uiy,
Ha OCHOB2HHM KOTOPOH BHIBEHEHH YIOMSiHYTEIe (QOPMYJEH, LIS 3THX KanaubpoB .
Gymer HerouHnM. OxHaxo NpakTuka KajuOpOBKH [OKAasHBAET, uTO AONMYyCKaemas
B IaHHOM Cjyuyae owubKa He SBJSETCs HACTONBKO CYLIECTBEHHOH, uTo6ni paix
Hee CO3NaBaTh AJsl MEPBHIX KaauGpoB oCOOYH CHCTEMY pacdeTa, u4To IIOBejo Ol

- K YCJIOXKHEHHIO BCEro MeTona.
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Kosdruuenr o6:karus TOMILMHBI 3aKpeiToro Gaanua

1,5
A, =
3 1,0

=1,43.

(&

[To nafigeHHbIM KO3(HUHEHTaM paCCUUTLIBAEM TOJINHHY (JaHIEB.
OTkpriTH# daanen Onpenensem:

b, =31,813=1413 mun.

52,2

51,6

© 41,3 4+ 20,50
B 2

[' 1,43(28,6 -+ 13,5)

o
| =

1,3(31,8 — 16,5) ]: 20,5 MM

F - 51,6 = 1590 mm®.

[}

SakpuTHi daxanen. OnpenenseM:

b, = 28,6 - 1,43 = 40,9 mu;
51,6
52,2

F' _ 40,9-};20,2

3

a, =%[1,3(31,8+ 16,5) 1.43(28,6 — 13,5) ]:20,2 MM

£

. 52,2 = 1590 mp?.

)

Il eitk a. 3agaemes ymupenueM B KajJuGpe
Ab=6,5 MM;

B" =146 —6,5=139,5 mu;

F =1395.279= 389QMM2.

[lnomans Bcero Kamubpa
F" =4 .1590 + 3880 = 10250 mm?.

JefieTBuTeIbHAS MHPHHA KaJu6pa

146 - 10250

B'= ——— = 137,0 mm.
1,5 - 7260 :
[denaem nepepacuer. 3agaemcs -
Ab =8 mm

B" =146 — 8 = 138 mu;

Ipumep xarubposku Garkuy Ne 16

97

F} =138 - 27,9 = 3850 ms’.

[Toomaay Bcero kaauGpa
F'=4.1590 4 3850 = 10210 mm?.
JefcTBUTE/IbHAN UIHPHHA UIEHKH
B’ — 146 - 10210
1,5 7260
Bosbie nepepacuera we tpebyercs.

= 137 mm.

Kaers 11

PacuerHbii KosduuuenT o6kaTus

k=1,6.

Tonmuna wedKu

d'=279-1,6 =445 mm.

Bricora orkpbiTOoro (anna
P (567 —27,9) - 52,2

7o T (567 —27,9)—52,2 ‘
Kosthuuuenr 06xaTHA BBICOTHI OTKpbeoro duranua
57,8 + 44,5

2

s = 27,9
52,2-}—7

= 57,8 mm.

— 1,21

Kosounuenr o6xatus TOJIUHBL OTKPEITOro (JaHua

)\8 = 1.6 = 1,32.
1,21

Bricora saxpeiToro ¢Jiania
4 (567 — 27,9) - 51,6

h, = = 49,1 mnm.
8 (567 —27,9) + 27,9
Koshnuuent 06:KaTHs BBICOTbl 3aKPBITOTO (JaHua
44,5
49,1 4 -
= = 1,09-
7]0 51 6 + 37,9
: ' 2
Kosuuvent o6xaTus TOJMLHHE 32KPHITOro (JaHiia
.= ll,6 — 1’47.
1,09

Ilo nalimeHHBIM KO3(HLUHEHTAM BBIUUC/IASM TOJILMHY (AAHULB.
7 B. ¥I. bBaxrtuuwos u M. M. IlUrepHoB



' . 0
*BUHOHIONBE OJ9 ALOOME e ‘edgulred enHerd osoimdyio doweed NMEIIALASLONST SH 1984I988MOI ¢ EHHAMIRAY »

025G _mﬁ miowwm — | — | z'zelg 09|16k onuxdag |ogzz| — | — | 0°gz|o‘¥Gl8 G| ommumHY | 0FOVI — | I
088¢ | Lelr| 6°Le|06ST| 2 | 12°1| 2 0z6 0vig eS| QnwKMH  |06GT LY 1|60“1| 9 0g[e IF|9 1| emHxdag | 00Z0T | 9T | 11
012z | opr| o'steert] €1l or'i| ¢ro1|8 1g|1‘Ly| smuxdag I8SITiEF  1{Q0°1| ¢*c1|9‘8T|0 ¥S 2?:: 092L G'r >_.
0102 |¢f1G1| €E1LY8 | e IlerI 1] ¥ I1|P €08 ammim] (L3 Le 1|20 1| L' 112 ce| 8F| aunxdag | 06€S pr A

0661 [¢°GG1 | 0°0LESY [CLI*1) €1" 1| 0*0I|L 61|0'Vp| ounxdeg |eco Ze'[|10°1|co's (L LI|L 6Y| oumxuh | 0917 | €81 | 1A

$Ozl {G'gGT | 078 16€C ST T| g1'1] 8°L [6°GlI0‘GH| oSumwupy jeeg |cz'1| 0°1|pscL 8°Cli8 ¥p| omuxdag | osce 7| gzt | 1A

zeol |gt001 (8910 |Lev | LofT! or|ayiL [8°p1|1t1p| Sumxdeg - [ecy [81°1| 01 0'g |S'El|9‘gy! emmmiy | 006z | 81°¢T | IMIA

286 ZO1|L0‘9 [0z | 0“1 o011} L 9 |G'€1 01y eumxuy logy | 1°1|70° 1| L°0 |G°€|9 1¥| ounxdeg | cooz 11 XI

»ZEg R z
P |e o o | o ol o g 5 Z
4 | & g ¢ g, e, |8, | & | emwewovon o Y . o ¢ | % % owmawowon | L EE | 259
X _ R =5 B =
me.m,m o s 2
BMUA 1] i nHerd aMLadHeg MuEeEd 219LMd HIO = u‘m,v. 2
(S9HHEY SgHISRIRJ)
vdonuLxeq ‘]| ‘g AVOL3W OU Q[ s\ MAreQ eugodouLe)|
; ohnvgo] . . . :

o ' ®
- < 3]
3 3 2 %
: S :
jio] N
S @
I I 5 =
fi e =
— — Q N Mm.
. 3
s o ) . £ ©E
ca .n ot o]
S & 3 g X = S o g
. _ = ey _ = 3 . . = s N
. 3 o = = S = = @ = g =32 "
[ ., = - o “ e a3 = g = g o8B =
= = 0 5 X = N - % ' © I3} X Ba ©
2 g+ T & o T 9 I = Q S <. © Mo ©
g mw J & g3 T ¥ ! ] -~ S
8 o) S ¢ > ™ = a @
S | M { A | 3 | ~t —_ = 2 9 il 5 | - = s 3 m,nﬂum.
& ! - 0 5o~ - o - 5} o [ 3
g & & I iy L o« | < = O _ I 9 Sole = | © M oa Ry E
8 B - ae — . £ o> B =238 E v EQY e g
—100 - — = 0 A = .
,w._ o . orlger, o - mgy ~ 2 ® -« € M e M o < | i = %
3 oo Zls & v Bl g &= 7 = g .. & © = m Eo 8
3 = ~ tla o= ~ ) SHEE- | : = o — v H € 23
£ 9SS @ HvIs 3 Y 3% s 3 Btz oo 2R SEE
= ] B | K a AN S [ E S5 E
« A .
.« © I_l (30 B I_I < Mw _ __ = m /b3 m auHm w
Boo = S © = 3 =t g 3 = S aD\ﬂH
= Qo . m o N =
il NS < g w0 - B - =
—_— I, S =3 M | - w® « v W .o 9
Fhas] < ot < ~ ® F < o = A
. N < I, & N = 5 «© ® T oz 3 o=
a5 s & & : EE 5 EEf:
.G - 2 . . 5 5E S -
4 - = - < S < S o 559 B
(=9 [ -~ R .K m 5 = w BM;O
X 1_2 < 1_2 oS 5 = & 5 ,nnuﬁ =
= @ o= e © T o=
© 3] X O = @
o) l I ; < O = 553 o
m . = =g = S 0@ m
8_ /aO la...a ) = o
: E & g B



100 Kaaubposka 6aiox

Kaers I

Kanu6p nepsoit kiern gomxen COOTBETCTBOBATL pa3Mepam nps-

MOYTOJIbHOH 3aroToBKH, 3a
o AaBaeMOH B paspesHoii KamuGp BTOpOi

3agaemes VUIHDEHHEM B paspeSHOM Kasubpe
Ab =06 mm,

322

388 J2 2

497 ~o—]

e

< 7]

157 4

—— 54 15 54 —=—

r-‘—ff,ﬁ'

) ,J.__ 7‘7 —b'«'Zf‘—
Puc. 53

Torna wupuna SaFOTOBKH 3ajaBaeMol B pa3pesHoi Kajauép
=123—6 =117 mn.
BbICOTV 34rOTOBKH OmpefensieM 1o hopmyie (26)
Ho= % : pr +H
Cpennsist wupuna j
B,— B+B 1234117 '
2 2
Beicora xamuGpa BTODOH KJIETH
Hy=h,+d+h, =578 +44,5 4491 = 151 4 mm.

HJIOHIEIIIB DA3PESHBIX KHHbeB (F, i) olpenensiem o CKONIOTY
BTOpOro kasmubpa, H306paxkenHOMY Ha puc. 53. ‘

= 120 mm.

Hpumep xaaubposxu 6arxu MNe 16 101

[Tnomane Bepxuero paspesHoro KauHa BBIYMCJSEM KaK INIOMNajb
TPEYTOJNbHHKA

B

Fy= 49,1586 = 1440 4

[lnomans, HaXKHErO paspe3sHOro KJWHA HAXOAWM KakK IUIOMIaAb
Tpamneuty

F,= _72% L 57,8 = 2540 mat.

O6wmas naolans

Foo=Fs+Fy= 1440 + 2540 =~ 4000 mm®.

Halizennas senauwuuna Fp.; HECKOJNBKO GOJblle AeHCTBATEJIHHOM,
TaK KaK [pu pacueTe He yUTeHO COKpallleRue IJIOMIAAH 34, CYeT 3a-
KDYTJIEeHU.

OnHaro, Kak BHAHO U3 (GOPMYJBI, HEKOTOPOe NpeBbllieHHe Fp i
MOBEIET JIHIIL K YBeJHUEHHIO H,, 9TO He OKaXKeT 3aMEeTHOTO BpeIHG-
roO BJUSTHUS Ha 3aloJIHEHHE Pa3pe3Horo Kanubpa.

IToncraBnsiem HafimeHHble BEJMHUHHBI HJist onpemeteHus H,:

HOZ%- 4000

+151,4 = 173 mm.

Boune (cm. § 14) Obio ykasaHo uTo, CyMMapHas BBICOTa pas-
PesHBIX KJIHMHBEB IVIIOC o6XxaTve (PIaHUEB 1O BLICOTE B PA3pe3HOM
Kanubpe He AOJKHBI [peBbIIATH NPUMEPHO /s HayaAbHOTO AHaMET-
pa BaJKOB. B nHacrosilieM npHMepe MBI HMeeM:

BoicoTa BepxHEro paspesHoro KAnHa * — 434 mnm.
Bricora HuHero paspesnoro KaMHa ¥ — 55 mam .
O6xarue (praniuer 1o BBICOTE

173 —151,4 = 21,6 mm.

CyMma
' 43,4 + 55 + 21,6 = 120 mn,

YTO GOJIbILIe

Lp—1 . 567~113 un.
5 3

$icHO, yro ycJOBUsSI 3aXBaTa BO BTOPOH KJeTH B JNaHHOM Clydae
GyoyT OCJAOXKHEHB, DTO MOXKHO [0Ka3aTh U APYFHM AyTEM.

* HaiimeHo H3 NOCTpOeHHst Kanubpa (cM. HHxke puC. 54).
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CpenHsis BbICOTa pa3pesHoro kKajuobpa

Hcp:‘;_zzilg‘;_o — 119 mn.
Cpenree oGaTHe B paspesHoM KaaHOpe
8hoy = Hy— Hyy = 173— 119 =54 an.
Karawoliuii guaMeTp J1Jisi HOBBIX BaJKOB /
Dy = Dyppy— Hop = 630 — 119 = 511 s,
IS nepeToYCHHBIX BaJIKOB
Dy = Dy — Heyy = 567 —- 119 = 448 .

¥Yros saxBata JJiss HOBBIX BaJIKOB

180 /AR _ 180
o= B0 AR 180 /54 a0,
= V R 3,14 V255

AJIsg cTapblx BaJIKOB

a=@ A—h—; 180 EQQSC’
T R 3,14

Honyqeﬁﬂble yT
Jibl 3axBaTa OCoJiplle, YeM [PHHAT
( 0 JAomyc
AJIs COPTOBBIX CTaHOB (~ 24 —+ 25°), ’ P | ponyE

MakcuMaapHoe 06 ‘ 5
JKaTHe JJis BTOPOH KJIETH MOMKHO PacCuuT
UCXONA W3 CJAeNVIOIHNX NaHHHIX, P e

_ Kosduuunent tpenus njs cTaibHBIX BaJKOB (110 DKeJyHLY)
f=1,05—0,0005T .

[Tpunrmas T = 1200°, noaysaem

f= 1,06—0,0005 - 1200 = 0,45,
Torma ‘

{mnAhMch = f2R = (0,45)* - 255=52 mm (11T HOBBIX BaJiKoB)*

AMiwe = PR =(0,45)? - 224 =455 mm (Ons CTapbIX BAJKOB).

B npaxTuke paGorTbl cTaHa BBIXOAOM SIBHJIOCH MpeABapHTEJLHOE

* [Monaras tgamanc = f.

L
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McxoaHasi 3aroToBKa

[IpsAMOYToMbHOS CeueHue 117 X 173 mm KOIKHO GBITH MOJYHEHO
B [epBOil KJIETH M3 KBAJPATHOrO CEdCHU: 34rOTOBKH.
3afaeMcsl VIUMpEHHeM B MepBOd KJETH '

Ab =10 mm.
~ Cropona KBaJpaTa 3arOTOBKH |
A= 173—10 = 163 mn.
Oémafﬂe B ﬁepBof/i KJIETH
Ah=163—117 =46 mm.

[Tposepsiem yuupenue no Gopmyse B. I1. baxrutosa *

ap =115 (VRAh —ﬂ) ,
2H 2f

rpe H — nepBoHauajbHasi BbICOTA NOJOCHL,
R — garamolui pamuyc;
f — KG2(UUUEHT TPEHH.

Ab=115. 20 (Vrzso T - ):lo,lMM.
2.163 2.0,45

Hepecqua IIPOU3BOAUTDL HE caenyer.

16. OnpeneneHre OKOHYaTe/bHBIX Pa3MEPOR KaJu6pos
(KoppeKTHpoBaHie pasMepo)

[HonyueHHbIe PACYETOM PaA3MEDHI KaJuBpoB B CHJIY psila OpUYHH,
paccMaTpHBaeMBIX HHXKe, HE MOTYT GBITH MPUHATH KaK OKOHUATEND-
Hble, Bajiku, pACTOUGHHbIE [0 PACUeTHBIM pasMepaM, MOrTH OBl pa-
60TaTh TOJIBKO B TOM ciydae, ecnu Obl dopMma kanu6pos Ha MIpPOTH-
*EHHH BCeH paboTkl OcTaBasach HEeH3MeHHOH.

B neficTBUTENLHOCTH HePBOHAYANBHA dopma Kaaubpa B IpOLEC
ce paGoTHl CTaHa MOLBEPraeTcs SHAUTHTC/ILHLIM M3MEHeHUAM M HCKa-
¥KeHHsIM, BeAYUIHMM K IOCTENEeHHOMY paccTpOfCcTBY BCEH KaJInOPOBKH.
C TOCJENCTBUSIMH TAKOTO HCKaXKeHHsl MOXKHO YCIHEeIHo BOpOTHEA,
JHMb 110106paB JellCTBUTEbHBIE pasMephl KanuGpoB Tak, 4TOOH
M B H3MEHHBIIMXCS YCJIOBHsix Aedopmanyy OTACJBIBIX qacrefl: npo-
dbHJIs HMeTh BO3MOIKHOCTH IOJTydaTb pasMepEl OKOHYATEJNBHOTO 11O~
fykra B Tpenenax YCTAHOBJIGHHBIX JOMYCKOB. ’

PaccMOTpUM OCHOBHEIE [IPHYHMHEL, BEIyIlde K H3MEeHEHHIO TEePBO-
HAUAJbHBIX pasMepoB H (OpMBI KaJjbpa.

"« Bupofl 5Toil (QOpMy.IH B HACTOAIIEM DPYKOBOICTSE HE TIPHBOILHTCS.
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1. MsHoOC BaJdKoB BooGlle 1 HepAaBHOMEPHBIH H3HOC OTIEJb-
HbIX uacreit KanaubOpa. V3sHoc BajJkoB HOPUBONHUT K IOCTElCHHOMY
yBeJHYeHUIO pasMepoB Kajqubpa. OcofeHHO HeGJaronpusTHO ‘OTpa-
J)KaeTcsl Ha KaJTuGpOBKe HEpaBHOMEDHBIH H3HOC BAJIKOB.

Kak y»ke yKasbiBaJOCh, OTKDBEITHIE (QJIAHIBI KajuGpa H3HAIH-
BAIOTCSl paHblle 3aKpbITHIX, UTO HPUBOAMT K yBesHueHuio nedopma-
LUHH B 3aKpbITHIX Kanubpax #H, CJeAOBATENbHO, K VKOPOUEHHIO HX
tdsranneB 3a cuer Gosbliefl yTsiKKH. KpoMe TOro, 3aMeueHO, 9To
B Hlefike U B OCHOBaHUAX (wiaHIlep KaJiuOppl BhIpabaTHIBAIOTCs He-
CKOJIbKO OBbICTPee, YeM Ha KOHIAX (JaHIEB; 3TO, OYEBHAHO, 0ObsAC-
HsieTc OouTbLUUME aOGCOTIOTHEIME OGKaTHAME B YKa3aHHBIX YaCTAX
npoduIs. '

2. HertounocTu B HacTpo#ike crana, Jaxe npu ca-
MOM BHHMaTeJbHOM OTHOLUEHUH MacTepa ¥ OpHUrazbl, o6CayRHBAW-
el CraH, K HACTPOHKE M IPABHJBHON YCTAHOBKEe KaJHOPOB, HHKOTr-
Ia HeNb3s TaPAHTUPOBATL, YTO pa3Mepbl 3a30pa MeXAy BajKaMu,
YKasanHble B KalMHOpOBKe, OYyLYT ¢ HajJexalllel TOYHOCTBIO BBLIEP-
JKaHbl TpH HacTpoiike, IIpHuMHa— HECOBEPLIGHCTBO HHCTPYMEHTOB,
KOTOPbIMp MOJIB3YIOTCST TMPH HACTPOfiKe CTaHa, W HEONPeNeJeHHOCTh
IpH BHIOOpPe MPYKUHEI BAJKOB, pasMepbl KOTOPOH 3aBucCAT oT GOJb-
IIOTO KOJMHYECTBA H3MEHIOWNXCA (aKTOPOB, He MONIAIOIIUXCS TOY-
HOMY ONpeIeJeHHIO.

Kak noxasbiBaer npaxrtika paGoTsl, NP NpokaTke Gasok, LIBeJ-
JiepOB W DeNbCOB HauOOJibliee KOMMYECTBO TPYAHOCTEH IMpH Ha-
CTPOiiKe CTaHa CBS3aHO C [OJYYeHHeM HajJexkauledl BbICOTH (JiaH-
1eB rOTOBOTO Npodus.

ITpyunHOli HEBBINOJHEHUA (JIAHIeB SBJAETCA H3HOC KaJuOpoB
WIH yaille BCEro upesMepHoe odkaTHe LICHKH B KAKOM-JIHUGO U3 Ka-
ubpoB, BeAyllee K pe3koll yraxkke (uanues. Tak, ecau B KaJubp
cellbMOl KJjerd Oymer mocTynarh fosioca, uMmermas meliky Ha | um
TOJNIe pacueTHOY (BCJEACTBHe HENPAaBHJBHOH HACTPOAKK  TIpeib-
Hyliefi 10 XOA4y MPOKAaTK{ KJIETH), TO KO3(QMIUHMeHT OO0XKaTHA BHICOTbI
B 3aKPBHITHIX (DIAHLAX YBEJHYHTCH ¢

. 10
49,7 + —
ot 2 = o 2 1,116*
L By + = 450-|-i= ’
st ' 2

* PacxoKJeHHe ¢ HMEIOWHMCS B pacueTe MOJyuaercs BCJIEeNCTBHE OKPYIVIEHHH
(cM. npumep Kamu6posku OGankd Ne 16).
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fo 10+ 1

49,7+

= — 1,126,
45,0+—2—

a KO3(HUIHEHT 06XKaTHs TONUHHBI B 3aKPBITHIX tbmaHuax yBEJHYHT-
est ¢

W= lo LTy 15
5 by 15,9
1o , )
o ot 17,7+0,5:0.18 .y g
8 by 15,9

rae A -tg s — npupallesde TOJLIHAHBL oCHOBAHUSA qmalméla;
A — mpupaliieHre ¢JaHua B BBICOTY, PaBHOE =~ =0,0mMn
0. — YTOJl HAKJOHAa BHYTDEHHHX rpanedl (aanua, onpenense-
MBI H3 paBeHCTBA:

fga— Lot _ 15,978 _ 8.

hg . 45,0

O6uuii Kosbhuuuent obxarus (JaHla yBEJHUHTCA C
k,=m, Ay =1,116 - 1,115 =1,245*

no
k,= 1,126 - 1,12 = 1,26,
T. €. HA"
1,261,245 100 ] 90/
1,245
OGunii Ko3GbHIMEenT 00KaTus LIEHKH YBEIHYHTCA €
o=@ 10 05
vd 8
. RO
o011y 375,
. 8
T. e. Ha
1315=1,25 100 = 10%,.
1,25
* PacxoxxaeHHe ¢ HMEIO].U.I/IMC‘;{ B pacuere noJyyaercs BCJAEACTBHE OKPYT-
JIeHHH,
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Slcro, uto Takas HepasHOMepHOCTH B YBeJIHUEHHH  06XKaTHi
WeUKY ¥ (D1aHUEeB BbI3OBET 3HAYHTENBHYIO YTSIKKY OCJTeJHUX, KO-
TOPYIO BpSJ JIH " YAACTCS . KOMIEHCHPOBATh BIJIOTh [0 JOJYUEHHS
FCTOBOTO NIPOhHIISI. '

3. lleperouka Bankop Hesnaunrennbuoi VKJIOH HapyxK-
HBIX CTEHOK YHMCTOBOrO KajsuGpa (JIaHIEBEIX NpOQUIeH He MOBBOASET
HpH_IICPETOUKS BAJIKOB COXPAHSATH MPEXKHIOIO LIMPHEY KaJHGpa.

Tak, npu o6BlUHOM M YHCTOBBIX Kayubpos  ykione B 0,5%
cHsATHe c1ost B 0,75 mm, npH YCHOBHH COXpaHeHHs ITHPHHBI KaauG-
pa, AOMAKHO BBLISBATBL COKpallleHHe AHaMeTpa Badka Ha

.0

Tj_.

100 = 300 mu,

4TO, KOHEYHO, COBEPIIEHHO HEJOMYCTHMO. ' ' ~
. Hosromy meperouku xamu6pos OCYIECTBJIAIOTCH 33 CUeT AOMy-
cKa Kaaubpa no mmpude. Ha noBLIX Basikax BbITaumBaercs Kaauép,
COOTBETCTBYICIIMA MHHUMAJDBHO ‘JOMYCTUMO IMHPUHE TOTGBOTO 1npo-
uiist. Tlocae Heckonbkux [eperouek - IHpHHA Kasubpa JOCTHraer
HOMUHAJILHOrO pasmepa, 3aTeM MpeBbimaer ero, Ilpu JMocTHKeHuK
UIHPKHEI, PABHOH HOMUWHAJIBHOMY Pa3MEpy IIKC ZOTYCK, Kanuop me-
JIA@TCs HENDUIOAHBIM [J5 AaJbHEHIIeH paGoThI. .

Msmenenre nmpuns Kaanbpa HeCKOJBKO HCKaXaer Te faHHble.
KOTOpbIE MoJyualoTes Tpu  ero pacuere. Hampumep, ymmpenue
B KaJubpe MOXKET OKA3aThCs HECKOJIbKO GoJplie IPUHATOTO, Me-
HACTCA TaKKe BeJHMUHHA TUIOWAAH Iefikd M o6mlell muoliamy Ka-
nmubpa. Bripouem, na paccTpodCTBe CTaHa yKa3aHHBIE H3MEHEHHS
OGLIYHO CKA3EBIBAIOTCS BECHMA HE3HAUHTEJDBHO,

Huxe na komkpernom IpHMepe II0OKA3aHO, KakKHe Mephl MOKeT
UPHHATL KaJdAOPOBIMUK AJa OBJEeryenns HACTPOKKY CTaHAa, YMEHb-
UEHHA BPEAHBIX MOCMEACTBHA OMMGOK NPH HACTPOFKe COKpallie-
HUA BJWSIHUST HEPABHOMEDHOTO HM3HOCA BAJKOB HA NPOLOJIKHUTEND-
HOCThL CJIYKObl KaJHuGpOB.

Ipu xoppektnpopanuu pasMepoB KaJuGpoB HEOGXOZHMO elle
YHECTb NOMyCKAaeMbie OTKNIOHEHHS B OTAGIbHBIX aCTAX HPODUIs,
USMEHCHHA IHIMDHHBI Kaymbpa NO BBICOTE BCJEACTBUE HANMYHS BbL-
UYCKOB H HEKOTOpBle NONONHUTENbHBIE OBCTOATENLCTBA, He y4YTeH-
HblE NpH IpelBapUTeNbHOM pacyere. _

Il NOSICHEHNST H3JIOKEHHOTO — Bhille OUpEeNEJNHM OKOHYATEb-
HBle pasMephl KxanuGpoB 1Jf mpokatku Gamku Ne 16 IOJIyUeHHbIE
B NPHBEICHHOM BHIIIE MPHMEpE. '

Ha puc. 54 npencraBiens oxomuaresnbHbe pasMepel Kaau6pos
Ans nmpokatky Ganku Ne 16. as ymo6era cpapHenus B ckoGKax
UpHBEIEHE! pa3Mephl, MOJNyYEHHbIE PACYETOM.

Onpedensenue OKOHYUATCABLHLIX PA3MEPO8 KAAUOPOS 1107

MIupurwa kanu6pos CormacHo CKazaHHOMY BBIIE, LIH-
puHy UYHCTOBOTO KasuGpa [J HOBBIX BaJKOB yYMeHBIIaeM Ha BeJid-
4uHy nonycka (2 ma), torna:

uprHa Kajaubpa xiern IX:

162 —2 =160 mn,

* wuprHa Kagubpa kietu VIII:
160,5 —2 = 158,5 mm,

uMprHa Kagubpa kaera VII:
158 5—2 = 156,5 ma

H T. X . o

Paccyxnasi cTporo, K moJyuyeHHbIM DasMepam HeOGXOIHMO [1pH-
GaBUTh JONYCK HA M3TOTOBJEHHe WaGIOHOB (fipumepno 0,2 mm), HO
TaK Kak IpH BblTauMBaHuM Kasjubpa TOKapb OOBIYHO Jo0HBaeTcs
CBOGOJIHOTO MPOXOXKAEHHsT WIaGJgoHa uepe3 KanuGp, yKasaHHOH Be-
JUYYHOH MOMKHO IpeHeOpeyb. _

Toawuna meitku Hig coxpaHenus paBeHCTEa KO3DHIMEH-
ToB AedopMalpy TOJIUMHY INeHKH OCTaBjseM HensmeHHOH *. Pas-
Mepel 6,07 u 6,68 (kirexn IX u VIII) CoOOTBETCTBEHHO OKPYIVIEM
no 6,1 u 6,7 mm. ‘

BoicoTa paannen Kax yxe ykaswlBagoch, BCJAEICTBHE He-
PAaBHOMEPHOCTH H3HOCA OTAENBLHBIX yacTedl kKanuOpa B mpolecce pa-
OoTbi mJMHA 3AKPHITHIX (JIaHLEB YMeHBIIAETCs, ‘@ OTKPBITEIX yBe-
JquunBaercs. IlpenycMarpuBass 35TO, KOPpPEKTHpPyeM BBICOTY (jaH-
Hep TakuM 006pasoM, 4TOGEl B HAYaJbLHBIH MOMEHT HPOKATKH (IIpy
HOBOM KRanuGpe) saxkpblithle QuaHubl kieTH IX uMenn MaKCHMAaJbHO
JOIYCTHMYIO BLICOTY. .

C 270#l HesblO pasMep 3aKpLIThIX (uraHles KiaeTy X yBeJHuH-
BaeM Ha NOJOBHRY BEJIHUHHBI JOMYCKa :

' 1,3
h, =416 + ? ~ 422 Mm,
fae 1,3 — MakCHMAJbHO IOMYCTHMOE yBeJUYeH e [HPHHEL TOJIKH.

*HekoTophle KaMHGPOBIIMKH C leJbio OOJEeryeHdA HACTPOMKHM W 1A TIpedy-
OpexKAeHHs CJyyacB GoJbluell BLITAKKH B IUefike, yeM BO (JaHnax, CTpeMsT-
csl yMedblnaTh o6xkatHe B lLielke W TeM NPELOTBPATHTb YTSIKKY (GJaHIeB, XOTH
Gbl 32 cueT HepaBHOMepHOH gnedopmanuH. Ha Ham B3rJs[, TAKOH NPHEM MOXHO
ONpaBAaTh TOJNBKO IPH HEJOCTATOYHOM H3YUYEeHHH CTaHa, JJisi KOTOPOro Hejaercs
kaJu6poBka. B TakoM cayuae sl paccMaTPHBaeMOro InpuMepa Hano Obllo Obl
NPHMEHATh NOCTENEHBHOE VMEHbLIEHHe TOJILIHHL MeHKH [0 CpaBHEHHIO C  pac-
YeTHBIMH IHaHHbiMH. Hanpumep, ‘s knergn VIII —6,6 mm; gns xiern VII—
7.8 mm; nna wkaetd VI— 96 mum; s kiaetn V — 12,7 mm, pos xoern [V —
178 mm u 1. I
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Bricory 3a .
fie KPbITBIX Qulanmes Kjre
TH
TaBJIITHeM Ges usMeHenui, ' Vi il
K&JIH(;);OHBQ KIjIOéppeI;'I}‘{HpOBaHHﬂ SdllaHHBIe DA3MEpPh! BBICOTH p1annes
JIETH BHaYajie HCKarxaiore '
s B OLHY CTO
. , PoHY (3akprr-
€ Guanupl Gosbie, g OTKPBIThle MEHbIIe pacqe'rH'br});)( 3a$eM
. ’

pacrouke KamuGpos, npo
» , pesass OoTkpblThle dran;
ua ?/ 3a30p MeXAY BaJKaMH, P brames x0 suxona .
KdsaHuele Ha pue. 54 pasme
; : SMEDPbI  BBICOTHI OTKDDITH] JTAHILE
[IOKA3BBIBAIOT pacueTHyo BBICOTY HX 3alOJHeHuS. Ptk Grannes

WHHY HX chesaTh Hecko,
< : JIbKO  MeHbllle  pacueTHo
4. Ilpm
}LMS:‘I;I%LHGHHG TOJIINHBL OTKPBITEIX (hranIes A KieTn D? HP;Maenf
<0 MM, IS K1eTH I1 — paBHOH ~ | gy - i

»

Tabruya 3
Henpaenenume snavenpg TOMUMHB  OTKPBITBIX 'tb.naHues

IDon :
OliPaBHa a »

K
neTh st

MM
MM

IX 0,25 6,7 —0,25~ ¢

»25 , 29 6,5 13,5 — =
vill 0.35 6.6 —035~ 63 1312_8’%:{%’125
4 0,50 794005 '~ 7.5 15805 =153
1 0,60 - 8,63—0,6 ~ 8.0 17,7— 0.6 ~17.0
Y 0.70 11,707 =110 23,207 —=22'5
11 0,96 égg :8’8 - ;gg 58’6_0”8 =718
T 1700 25,0 —1,0 = 2470 , 54,’8—?,’8 ;ggjg

Toanmwuna v | .
SAKPEITH X haanie
‘ : B.  Tonwuuy 3
QIAHLEB OCTaBJIsENM HEHIMEHHOH, T. e, coxpansieM pa epes, o
lIeHIE)bIe IIpH pacuere, ' PESNED, T
AAUYCH 3aKkpyrae 7
: : nui. Ha ochosa
A ) GHUY NaHHBIX
eJHYHHY paﬂHyCOB“\?aKp}’FJIeHHH BBIGHpaeM B 3aBHCHMOCTH fr§ .
IHHBL DpUJTeramiueii yacTy npocuisg, il

Onpedenrenue OKOHHATEALHBLX PABMEPOS Karubpos . 111

Panuyc 3akpyrienusi R Mexay LIeHKOH u OCHOBaHueM - ¢iaH-
nes. Has kiaern IX (coryiacHO COpTaMeHTy).

Ry=~R, =8 mu.
OTHolIeHHe pajHyca K TOJNIMHe (JaHIa y OCHOBaHUS

R_._8 _ 0,6 = const.

b 13,3

- TlpuHumas 3To OTHOUIeHHE 3a MOCTOSHHOE, HMeEEeM:
nas ket VIII
'3

R

8

=06 b, =06 148=289~9,0 aum;

R, =06 -13,5~8,0 mu;

nas knetd VII
R,=R, =06-1585=9,5 mus;

o kaeth VI
' R '=06-197~120mu R, =06 - 17,7~ 11,5mm,
3 . )

mJst KjaeTd V
R, =R =06-233=14,0 sn

H T. I _ :
Pagnyc sakpyrseHuss r, ¢ BHyTpeHHeHl CTOPOHBI  3aKPBITBIX

¢paanues. OTHOLIeHHe paawyca K TOMIMHE GuaHlia Ha KOHIE AJA

FOTOBOI'O Hpoduss.
r 4
2= —=0,56.
6,5

[punyimMaem yxasausoe oTHowenue Ags kmerelr VIII VII u VI,
2JIs1 OCTAJNIBHBIX KJeTell ¢ UeJbI0 YMEHBINEHHsT MPENITCTBHUH K Bbl-
OJHEHHIO (hyiaHLeB BEJMUHHY pafHyca GepeM HeCKOJbKO MEeHbe,

. r
IJIsi 4ero ymeHbluaem orHouienne —- 10 0,5 xaq wiaetn V u no 0,4
IJist OCTAJBHBIX KJETeH. ' :

3HAUeHUa rs AJA Pas3jdyHblX KJieTefl TaKoBbi:

Kueru To, MM RaeTu - )

IX 4,0 \Y 0,5-11,4= 6,0
VI 0,6- 6,7~ 4,0 v 0,4.16,5~ 7,0
VI 0,6. 7,8 4,5 I 0,4-20,2~ 8,0

VI 0,6-100 = 6,0 I 0,4-32,2213,0
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~ O DM OO ‘ &
3 < | Godsneny Paﬂ;wycu 32KPYIJIEHHH C Ha-
g SR PY>KHOH  CTOPOHBI  3AKPBITHIX
S & o oeess Gbaanies r; NOAGHPAIOTCH (KOH-
~ |8 RV TIRS CTPYKTHBHO,
P YKJIOH HApYXHHX ¢cTe-
BOR | S e o o o e HOK Kaaub6poB Ykiow na-
. PYKHBIX CTCHOK YHCTOBOI'O Ka-
5| eoecos =3 ! 17 .0
N B ggg)nab HpHH.HMagM 0,5%. Ina
csEoce e o HbIX KaJuGpoB, yunthizag
o | Tvicenda OJIBIIHH HBHOC OTKPBITOrO (hiaH-
S La 00 CPaBHEHHIO C 3aKPBITHIM,
. Son2eses NpUHHMAEM  YKJIOH  3aKPHITHIX
© [ ﬁ T O KO €00, d
2/ T23K pranues?2%, YKIOH OTKDBITHIX
2 5|7 \L\_:“oo“civ\\thol Qaannes 5%. [Tonyyennse g pe-
ML orrg Oy 3yJIbTaTe paCueToB JaHHble CBE-
I B HeHpl B Taba. 4.
©| & NI N =SS
|5 > mIZ2ESS8 17. Ipumep kanu6posku
: £ g:,z_:_q:q; 0anku Ne 33
g st < o S Hano:
g .
= R , 1. PenpcoGanounsiit cTaH, co-
2 E 2 a§> eRogew CTOSILUHY n3 4YeThipex KJeTeH, Ko-
= o o o=
- g SRIEIE: £ TOPBIE PACHONOKEHEl B ABe JU-
g g SSESESES Hun: 1) obxkuMmuas wier, D ==
S g InTnIMIm — 900
2| = mm, L=2500 mnm, Nop=
s | eeaseses =4500 4. ¢; 2) nBe uepuoBbIe
2 o | SomE e KJIeTn Tpuo D =850 mm, L=
§ = 1900 mm, npusomEMBle oT O1-
3 o | SSwvweses | HOTO MoTopa, N, ==55004. c.
g o woSSICIY & 3) uucrosas wierb nyo D=
g £ =800 mm, L=1100 mm upu-
= NS S OS € BOAUMAag OT OTIE. ‘ :
Szl o | coRZones ¢ q OTZIEJTbHOTO MOTOPA,
E. ES —— o~ g an :2000 A0,
=2 Bmmomnwvo & Uepuosble kietw crama ¢
2| <° | Soscanos & 00enx  CTOpPOH  0BOpyHOBaHH
5 2| TOLBEMHOKAYAUIUMHCH CTOJA-
2 QeXEnS©N  § MH, MAHHNYJATOPAMH, KaHTOBA-
o <° FTLIZE TG § TeJdsIMU W LLJIellnepaMy,
3 O6uas cxeMa pacriogioskenns
R -
s 2o zepeze ¢ KJIeTefi IOKazaHa Ha pHC. 55.
: Fizg = SEE S 2. Pasmepn xosomuoro mpo-
: E‘a):::gf (:%LE §E = unst 6agku Ne 33: B =330 muu;
E gl H =130 mun; t =150 um; R=
gl =110 mm; r=58 mm; YKJIOH
sy | X5 E SE— f’ BHYTPEHHHX rpaHedl nojiox 1 :6
= { {puc. 56).

e

Hpumep xasubposku Garku Ne 33 113

Hameuaem o6myio cxemy mpokatku. Banka Ne 33 mpokarteiaer-
¢ B 10—15 mponyckos.

g nosydennss MakKCHMAaJbHOH TIPOH3BOLHTEILHOCTH  CTaHa
YKa3aHHOe YHCJI0 NPOIYCKOB HOJIKHO OBITH DaclpefesieHO MO KJe-
TsIM TakuM 00pas3oM, uTOOHl 3arpy3Ka BceX KJeTell N0  BpeMeHH
Oblyia NpEMepHO OAWHAKOBA. B CBSI3M C 3TUM  UHMCJIO TPONYCKOB
B -MepBOH KJCTH, Y4MThIBasd MEHLLIYIO JIHHY packaTta NOJOC, HLOJIK-
HO 6BITb B 1,5—2 pasa GoJsblle, yeM BO BTOPOH. B uyucTOBO# Kjerw
Ayo MOXKeT OBITh CHEeJIaH TOJbKQ OAUH IPOIYCK.

Lyo D~&800. ¢-yo0

Wi 5500 12 Tpuo D-850--L 1050
v A, w2000 n.e
2o runey )
B3 . 2 5]
Yeprotinn wrems
%; 4500 e BoIumHD20 Crinwe

P 2900, £+ 2500
B AR E—wilililln

"Puc. 55

OnpenensemM yucio KagubpoB, pazMeillaeMblx Ha. KaXKIOH U3 uep-
HOBHIX KJerel. OGosHauas WIHpUHY Kagubpa uepes K u MIHDHHY

Gypra uepes b, nmeeM
L=YXB+XK,

rge [ — juinga OOUKHM BAaJIKOB.

Ha ocHoBawud NaHHBIX NMPAKTHKHA JJS YYTYHHBIX BAaJIKOB IIHPH-
Ha OypTOB MEXAY KajubpaMp JAOJKHA
OBITH He MeHblle 1,2 ryiyOuHBI Bpesa Ka-
anfpa B BaJoK:

BE>12H g;

Taxux GyproB ma Banke n—1 (n—
yMC/I0  KanuGpoB, pasMellaeMplx Ha TR
BaJike). X 8

Ilupuwa xpafinux OyproB OGepercsd
HECKOJIBKO 0OJIbIIe U MOMKET OblTh NpPH-
"sita papuoil ~ 1,5 H.

Taxum oGpasom,

L=nk+(n—1)-12H+2.15H, Puc. 56
OTKyma
n ' L—18H 8
K+1,2H :

¢ B Il Baxtusos u M. M. Ilrepuos

ly
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[pu KaiuGpoOBKe IBYTaBPOBBIX GaslOK BBICOTA KajubpoB H3Me-
HsIeTCS 1O NIPOITyCKaM, YBeJWYHBadACh MO Mepe IPUOTMIKEHHS K HC-
xoaHOMy mnpoduiio. [l nepBoHAYANBHBIX rpyOBIX pacyeToB Cpel-
HSs BeJIHuHMHa [/ MOxXeT OHITb NPHHATA:

IJisl IEepBOH KJeTH

H=15H,,
IJisi BTOPOM KJIeTH

H=1725H,,

rae H; — BBICOTA KOHEUHOTO CedeHHs Oasiku. ;
Ilupuna xambpa K usmensercs B MeHBUIMX nNpefenax H B
cpesHeM MOXeT ObiTh TDPHUHATA ‘

K =(0,9+0,95) By,

roe B, — WIEpPHHA KOHEYHOTO MPOQHIIS.

TpuHuMas yKasaHHble BEJHYMHB B KawyeCTBE HCXOJHBIX Ppac-
YeTHBIX NAHHBIX, UMEEM:
JJIsT IepBOH KJeTH

H=15H,=15-130= 195 muu;
K=09B,=0,9-330=300 mn.
BosMoKHOe YHCIO0 KaaHGPOB

L—1,8H _ 1900—1,8-19% _ 4
nies ——— = = 4,
K+ 1,2H 300 4+ 1,2 - 195

VuuThiBast BecbMa INTpUGJMKEHHOe OIlpefeseHde BBICOTH KaJiu-
6pos H 1 BO3MOXKHOCTb 3HAUHMTENBHBIX OTKJIOHEHUH 3TOH BeJNUHHBI
B TY H ADYTYIO CTOPOHY, MPHHHMAaeM C IeJIbl0 pasMelleHus MaKCH-
ManBHOTO Yucja KajubpoB L

A== 3

Ec/i mpH OKOHUAaTeNBHOM DasMellleHud KajiuGpoB Ha BalKax
mEpHHa GYpTOB OKAKETCsi HENOCTATOUHON, BAaJKM NEPBOH KIETH
CJEyeT H3TOTOBUTH CTANBHBIMM, TaK KaK A HEX WHPHHA Oypros
b wmoxKeT ObiTh JomylleHa menbiie, yem [,2 H,

Hust BTOpO# KJIeTH

H=125H,=125-130 = 162 mn;
K = 0,95 By, = 0,95 - 330 = 312 .
BoamMoKHOe uHcIO KaJduOpoB

_ L—1,8H _ 1900—1,8- 162
T K4 1,2H 212+1,2- 162

= 3 2.

Hpumep rasubposxu Garxu MNe 33 i ; 115

Taxum oGpa3oM, Kak B HepBOil, TakK H BO BTOPOH KJETHX, HA
GouKe BaJKa MOXKHO PasMeCTHTh HO 3 pyubs, UTO, YUYHTHIBAs BO3-
MOJKHOCTb NDHMEHEHHsT B STHX KJIETSX CONPSKEHHBIX  KaJaubpos,
MO3BOJIAET PA3MEeCTUTh B KaxKIo# u3 HuX 3—6 KaamuOpos.

Paccmorpenue obuielt cxeMbl CTana MNOKAa3blBAeT, UTo JJsd Jyy-
IIEro MCHOOJB30BAHHS MaHUITYJSATOPOB ¥ yMEHBIICHUS fay3 MeXAy
3afauaMu JABYX LITYK Lesiecoo0pasHo B NepBOH KJETH HMeTh HEeueT-

Hrnemo 7

‘ Hoems I~ | Knems T
Y 6 : 4 -2 .
— - o — P
. ; p l By S
; 3 .
A A W R TS .

Puc. 57

HOe UHCJO [POMYCKOB, GJiaronapsi YeMy BbliaBaeMasl U3 KMieTd IH0JO-
ca He OyIer BCTpeyaTbCs CoCJenyrolied noaocol, unyie ¢ o0KuM-
HOH KJIETH. :

B Takom cayuae BTOpas KJETh TOXe JOJIKHA HMETh HeUJeTHOE
YHCJIO TPOMYCKOB, YTOOHI NOJOCa BBIXOAHJA C IepexHel CTOPOHH
¢TaHa, NOTOMY YTO TOJILKG C STOH CTODOHBI BO3MOXKHa 3ajaya B IO-
CHEAHIOK YHCTOBYIO KJETh. i

YuuTeiBasi BCe CKa3aHHOe BBIILIE, MOXKHO HAMETHTH CJELYIOIlee
pacmpefeseHde NPOIYCKOB 1O TpeM KJeTdAM BTOPOfl JIHHHU CTaHa:
wepBas KJeTh D NPONYCKOB, BTOpPas KJAETh 3 IPOIYCKa, TpeThA
KJaeTb | mpomyck. ;

YKkasaHHOe pacnpefeneHne O0ecleudBaeT pPaBHOMEpPHYIO 3a-
rpy3Kky BCEeX KJjeTed BCO BpeMeHH H IO3BOJISET BeCTH INpOKaTKy BO
BTOPOI KJIETH B HECBS3aHHBIX KaJuGpax, uTo CrocoGCTByer MOJyde-
HHIO OoJlee TOUHOTO NpoQuysg U paBHOMepHOi pabore craHa.

Bosmoxen Takke BapHaHT NPOKATKU B KJETAX BTOPOH JIHHHE
B CeMb IPOITYCKOB, IpHYEM B MEPBOH U BTOPOH KieTHX pasMellaerT.
Cst Mo Tpu Kanaubpa. :

B sTOM criywae BCs NpOKaTKa OymeT MPOMCXOAHTL B HECBSI3aH-
HbIX Kaaubpax. OmHaKRO TIpH TaKOM BapHAHTE TPOH3BOJHUTEJBHOCTE
CTaHa He [OJIYYUT 3HAUYMTENLHOTO YBEJHUEHMS, TAK KaK YHCJIO NPO-
NyCKOB BO BTOPOH KJETH COXPaHHUTCS TPEKHUM y SBUTCS Y3KUM Me-
croM cra”a. C apyrof CropoHbl, HedOXomMmoe yBedaudeHue xosdu-
uveHToB Jedopmanun Oyner BbI3biBaTh Oosiee  OBICTPHIE H3HOC
BaJKOB ¥ YEEJNWUHUT UYHCJIO HX MOJOMOK.

Ha ocroBanui cKasanHoro mnpHHAMAaeM [Jis TNEPBOHAYaibHOR
paspaborku KaJuOPOBKK TEpPBBHIA BapHanT pachopeleferus Ipomy-
CKOB MO KJIETAM H COCTaBJAAeM OKOHYATeJBHYIO CXeMY [IPOKATKH
B KJIETSIX BTOpPOH Juruu (puc. 57).

Qi
©
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Kak nokaseigaer ofibiT paGoThl aHAJIOCHJIHBIX CTAHOB, MPOKATKA
Gankp No 33 ocymectsiasiercss obpiuno B 11—13 npomyckos, us Ko-
TOpPBIX 3—5 HPONYCKOB MPON3BONUTCS B pa3pesHoM Kajgubpe Ha
MajoM OnymuHre. BciefcrTBue 3TOro, a Takxe B CBf3U C MpHMe-
HEHHEM CBs3aHHbIX KaJHUOpPOB, onpeneneHue OOILIETOo KO3 HUIHeHTa
ledpopManuy B AAHHOM CJydae HEBOSMOXKHO M NOTOMY [Jis olipe-
OEeJIEHUA pAacyeTHbIX KO3(MHLHUEHTOB OOXKaTHH -JAyuilie BCErO YyUecTh
ONbIT AEHUCTBYIOUIHX KaJHGpPOBOK.

Hicnosp3ys mpakTuueckie JaHHble pPabOTHl AHAJOTHYHBIX CTa-
HOB, HaMedaeM CJCIAYIOIWHE psif KO3(PHIHNEHTOB OGXKaTHii:

k= 1,08  ky=114  Jg=120;  k,=126;
ks =1,32  k,=1,38

Nepsriii kKaau6p
PasMepbl MepBorc KaauGpa HOMKHEL COOTBETCTBOBATH TOPSIUUM
pasMepaM npoQuis OGajiKu.
Tlpurumas kospuuMeHnT ycaiku paBublM 1,013, vmMeem:
B’ =330 - 1,013 =334 mu;
H'=130-1,013=131,6 mn;
t'=15,0-1,013 = 15,2 mn;
d=9,5:1013=9,6 mu.
OnpenensgeM HeKOTOpBIe OOIMOJHHUTEJNLHEIE pasMepBl  NPOQHJS.
Bricora daannes
’ ‘ H'—d’ 131,6 — 9,6

hy=h,6 = = 5 =61 mnm.

TonunHa GuaHee Yy OCHOBAHHSA

’ ’ gy h’ _ 61 1 i~ 2
b0:b3 ={ +7tg0’—15,2+ 2 .?~20,\)MM.
TommuHa ¢rasnes Ha KOHIE
, . h’ - 61 i
a, = a, :['+_2 tgg_:lo’Q——z——. FZIO,IMM-

[Toomane kaxgoro QuaHia t
C @ +b ., 10,1420,3 _
Fozrsz—z——h———2—6i——-926ﬁ4/ﬂz
[Tnomwane wiefixy ‘
F]'JJ =B .-d =334.906 = 3210 mm®.
[Tmomany npoduns Ges yuera pafuycoB 3akpylJieHHS

F'=F_ —|—4F(D=3210—}—4-92626910_MM2.

Ipumep rarubposxu 6arkuy Ne 33 71117

Bropoit kaau6p
PacuerHblii KosduuueHT o6KaTHA B nepBoM XaJubpe
k= 1,08.
MuHMMaAEHO BO3MOMKHEBIN AHAMETD ITEPEeTOUEHHBIX BaJKOB B Kie-

1 11
Dy = 0,9 Dy == 0,9 - 800 = 720 mn.

Tonuuea Mmefdkd HCKOMOro KajHOpa
d'=k-d=108-96=105 mm.
Bricora uckomoro orkpsiroro duiania

' Duhy : (120—9.6) - 61 _geo
O Dy —hy (720 — 9,6) + 61 ’ :

h

Kosdumuenr o6xatTusi BBICOTH B 3aKpbITOM (JaHLe IMepBOrQ
Kajaubpa

‘ da’ 10,5
hg 4 66,8 + —
= — = = 1,095~ 1,09.
I
3 + 2 >
\
Kosduunent 06:xaTisi TOJLIMHBI B 3aKPHITOM KanuGpe
k
)‘s = = = l'ﬁz |
Mg 1,09
Bricota uckomoro 3akpbitoro ¢uania
p— Dute  _ (020-96)-61_ g9,

3 Dy +d (720 —9,6) + 9,6

Kostumuenr o6kaTHs BBHICOTEL B OTKpbITOM ¢hjaHHEe TNepBoro
Kanu6pa

N 10,5
hy = 60,24 ——
2 2 -
Mo = = = (0,995.
o d 9,6
ho—l-? 61 + —

KosgunueHr o6xatis TOMNIIKHEL

= £ = L% 00,

To 0,995

ITo nafimenHbIM Ko3HUHUEHTAM OGKATHUS ONpPeAeIsieM TOJIIHAY
trases.
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OrkpoiThi it Gaanen Tomuusa (paanna y OCHOBaHHS
b, =b,h=20,3-1,0=20,3 mn.

Tonmuba ¢Jyanna Ha KOHIle

1

1

’ 'h
= 5] R (bota) (b, —ay) | =
Q

Mdis B 60,2
> [ 109203+ 10,1) Lat—1 - (20,3 — 10,1) ]:9,9 M.

[lnoiane ¢Qaanna

o platal Ul 2D, 848
=Bty = 20.348,8 B6.8 s 1010 st
GakpuTh il duaaunen Tonmuaa ¢uanna y OCHOBaHHA

b, = boho = 20,3 - 1,09 = 22,25 mn.

Tonmuua ¢aanna Ha KoHle

hO

A 1
a, = 7[ A, (b, + a;)

hy, 2

60,2
—1,09(20,3—10,1)]= 11,31 mm.

IMnomany daasna

(2 by + a, I, 22 95 4 11,31
2

’ 3 - 60,2 = 1010 mm?.

1| elika 3anaeMcd BeJHYHHOH YIIHPEHHS B NEPBOM KaJuOpe

Ab=001B,+(n—1)=0,01-334 + (1 —1)=3,3 unm.

lupuna wefkn '
B'=B—aAb=334—3,3=330,7 mn.

[Tnomane wedikn

’

F =B'.a =330,7-105 = 3470 mun’.

2 halh —ao)]= L[1,0<20,3 g 1), R0t

|

Hpusep xarubposx 6arky Ne 33 119

Ilnowans BCero Kauaubpa .
F'= F. + 4 F, =347044 - 1010 = T510 xs’.
TleficTBUTebHAS [IMPHHA KaJanOpa

prBF _ 350D 5353 M.
kF 1,09 - 6910

Tak KaK pacxOAeHne He3HAUNTAIbHO — nepecyera He TpeOyercs.

Tpernit Kaau6p

PacueTHBIi KO3(UIHEHT 00XKaTHA
k=114
MunuMaJbpHbE AHAMETp NepeTOoyeHHbIX BaJKOB krerest I u IL:

Dy =0,8D, =09 - 830 = 765 M.

[IpuMensisi NpHBEEHHBI BbILIE MOPALOK pacuera, OmnpenesseM
KOS(UIMEHTH!  00MKaTUs BBHICOTHI H TOJINIMHEL BO BTOpOM KanuGpe
U WCKOMble Pa3Mepel TPEThero KawuGpa

A =k-d=1,14-105 =12 msn;

¢ _ Duhy  _ (105—10,9:00.2 _ 5 4 4,

h, = e
°  Dm—hs  (165—10,5)—60,2
I ) 12
fo + = 65,4 + —
sy i = 1,095;
d 10,5
b ez 100,25 S8
i R Tl 1004
s 1,005
4 o Pufo (765 —10,5) - 66,8 __ g5 g-
&7 Dytd  (1656—10,5) + 10,5 3
’ (t, 12
By e = BB
o 2_ =10
ip ho + s 66 8+1—0”5 1€
SHE 2 2
)\O=L — 1L14i= 1,14. :
. o 1,0
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OTkpeTHE ¢aaHen Onpenernsem: B = Dy -hy _ (765—12)-65,8 = 72,2 munm;
. 0 Dy—hy (765 — 12) — 65,8

bl = bk, = 22,25 - 1,04 = 23,1 i '

) ’ 14,4
’ ko + 2 72,24+ 7~
T N . 221105
a, = —_[ o (0o 4 ao) —)‘s(b3_as)]§ 8 d 12 .
2 ho - h3+— 65,8+_ ’
2 2
‘ 1 65,8 . .
a =2 11,140203+9,9%8 104 22,25—11,31]=11,7MM; :
° 2[ 303499 65,4 ( ) ‘- A, — = L2 —1,085;
"+ b v ' e 1,105 T
Flo Pt pr _ILTHB0 654 _ 1140 wa. | -
d 765 — 12) 4 12
BakpurThi daanen Onpenensem: | ° Dt ( )
. ] , ,
b; = bho = 20,3 - 1,14 =231 ux; h's+ % 64,4 + 147'4
' o | — I =1y
, n, | o d 12
a,=—_ )\3 (ba + aa)_,—)‘o(bo_“ ao) ; § ho +—- 65,4+ ——
2 K , i’ 2 2
A 65,4
a, =-—[1,04(22,25+4-11,31) =—-=1,14(20,3—9,9) =114 ; k 1,2
3 Zl:y ( y + 73 )65,8 b ( )] MM )\0:‘{‘;:1—6:1,2
0 ’
. ’ [
F, %_3/13 :_”’_4+Zzi . 65,8 = 1140 mm. CrxpeiTh it ¢aanen OnperenseM:

I e #i k a. Onpenensem:

sb=0,01B 4 (n—1)=00!- 3302 42— 1)=4,3 s,

b, = b,k =231 1085 =25 yun

. a, — ?-[1,.2(23,1 1 11,7)64—’4—1,085(23,1—11,4)] =123 ma
B'=B—Ab:330,2—4,3%326 MM 2 72,2 ’
F'py=B«d =326-12= 3910 mn? , A o a, + b, 1234250 099 _ 134’7 o
, , o= T 4 o T T '
F' = Fl 4 4F, = 3910 4 4 - 1140 = 8470 sux’; 2
‘ ' T Bl B . Onpejensem:
o _BF 302810 o 3apr?T.bm daaneu. Onpenensem:
k- F 1,14 - 7510 b; =b0)~0=23,1 . 1’2: 2777 MM
YeTBepThiii KaJguGp J ' \
o 12,2 _ — 11,7) = 14,2 mx;
PacueTHbIft KOS(DHLHEHT O6GKATHS S ; %= [1’085‘ 23,1+ 11,4) ]64,4 L2l ) ’ ’
k=120 L - |
- F =M.h’:14’2+427v7.64y4=' 1347 mme.
@ =kd =120-12,0=144 su; ‘ - 2 s 2
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Il e fi x a. OnpenessieM:

Ab=0,01B +(n—1)=0,01 - 326 - (3—1)=15,3 mxn;
B' = B—Ab =326 —5,3 = 320,7 mu;

F, =B -d =320,7-14,4 = 4620 unm?

F' = Fl 4 4 Fly— 4620 + 4 - 1347 = 10000 sx®

B.F .
B ey 8 et 820 1000010 iy L
b-F 1,2 8470

Iareiit KaauGp
PacuerHbllt Koa(uuHeHT 06KaTUd

e e A

d’'=k-d=126-144=18,1 my;
Boo Dmhe _ (85—14.4)-644 _ 05 .
AR T DA (765—14,4) — 64,4

Ionyyennass BeauuuHa h

Kaqu6p OymeT 3amofHeH MeTaJJIoM, HO He OOILyIo BHICOTY. KaJaHo6pa,

TaK KaK M[OCJEeNHAS ADKHA ObiTh YBfI3aHA C BBICOTOH OTKPLITOTO
(araHna urecToro Kaaubpa,

L gt 18,1
Raldarr - RanA =
= e e 2 I
; d 1 o7 Sl
T L o o o
e M e bR i
Ms 1,11
S RL (165 —14,4)72,2 08, ..
Dy +d (765 — 14,4) + 14,4 4 1
L 18
hy p — 70,8+—’—1
gl B g L
2 d 14,4 4
ho'-f-”z" 72’2+T
AR AR S 1
Mo 1,0 '

JaeT 'TOJIBKO BBICOTY, Ha KOTOPYIO

Hpumep raarubposxu Gasku Ne 33

123
OtkpeiTeit puaanen Onpenensem:

-b; = bh, = 27,7 - 1,13=31,3 mn;

: 1 70,8
a, =7[ 126 (25 +12,3) 70— LI13 (27,7 — 142)| = 16 sn.

[Tosyyennsiéi pasmep @, Laer TOJUIKHY KOHUA (JIaHNa HA BHICO-
Te A, =705 um. PakrTuyecKuil pasMep TOJIIHHLI Ha KOHUE OTKPbi-
TOro Kajubpa MoXeT OBbITh MOJAYYEH TOJMBKO HOCTe OUpEeLeJIeHHS]
€ro OKOHYATENbHOH BHICOTHI [PH pacuerTe IIECTOTO KaJanbpa.
¥ I
O/ ML O R i T ) R
Fom 220 hy =232 70,5 = 1670 au®

BaxpbThi pJuaaHen Onpenensem:

b, =boho=250-126=315 mn;

a, = %[ [13(27,7 4+ 14,2) ;(O)Z— 1,26 (25,0 — 12,3)]= 15,6 ma;

\ F’ a, + b3

o M s BB HBLE. Caa ot g e
3 i 2 3 2

III e t k a. OnpenessieM:

Ab=001B4+(n+1)=001-321 4+ —1)=06,2 mnm;
B’ =321 —6,2 =314,8 mnum;

’

F,=DB"-d =3148. 18,1 = 5680 mx®

F'=F_+ 4F,=5680+4 - 1670 = 12360 mm*;

Brie AGF YA 30 [ABED Caya it
kF 1,26 - 10000 .

llecroit kaau6p

CorsacHo npuHaroil cxeme (puc. 57), narsifl U mWecTolf KaauGpH

SIBJISIIOTCS COMpsi?KeHHBIMH. PacuerHblll KO3(QHUHEHT OO6XKaTHS
k=132

Pacuernblii KOS(UIMEHT O06XKATHA MOXKeT ObIThb HCIOJIB30BAH
TOJILKO HJsi pacyera 3akpbiToro (JaHma Iiecroro Kaaubpa.
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Pasmepsl omkphiTOro ¢uiaHma CBSA3aHBI C Pa3MePAMH OTKPLITOTC
daanna naroro kanubpa W He MOTYT OBITh HAHAEHBI OOBLIYHBIM
METOJIOM. :

IlockosbKy pasMeps! OTKDHITOTO U 3aKpHITOro (JIaHLeB MATOTG
Ka/jn0pa 'MPUMEPHO OAMHAKOBLI, B 3aKPbITOM (hJIaHIe IIECTOrOo Ka-

aupa Cjaefyer OXHNaThb MNOJYUEHHWS He-

’ %\ SHAYATEJIbHOTO KOS(HIHEHTa xedopma-
Y Z% , LUY, TIABHBIM 00pasoM 3a CcyeT 06KaTHs
i BB 5 ¢urranua mo BeicoTe. 4
- o Torna obwmit koaduuuent medopma-
K 574 A IiH B Kajgubpe, onpemeseHHBIH Kak
J A f g — fotks _
< S 2 un
\4"\3 @’ Ny
i TIOJIYUUTCS TOXKE HECKOJbKO MeHbIUe pac-
1 uetHoro (1,32), Ho Oouiblle uem
9 oty 16,
> .
—1 % |\~—a¢ Tak Kak k3 Oyner Gosblue 1. .
: —Hit Takum ofpasoM, B HATOM KaJju6pe
6YAYT HMETb MECTO HepaBHOMEpPHbIe 00-
Jo 7 JKATHS OTIOEVIBHBIX Yacrelf npoduis, Ko-
E ‘/ﬂ « TOpble MOKHO BBIPA3HTb CJIEAYFOLIHM He-
|~ \}/}_ '? 42315 papeHcrBOM :
~ NN N ke =132>k=k, >k,
} . OnpenensieM  BBICOTY  OTKPBITOTO
< 2% S (yrana HCKOMOTO Kajubpa:
oot _ p — Du-hs _ (165—18,1).70,8
Prc. 58 ° Du—hg (765—18,1) ~70.8
= 78,3 MM.

Ilonyuennas BblcoTa OTKPHITOrO (iaHLa LIECTOTO Kanubpa om-
PCACJIACT TAaKKe M BBICOTY OTKPHITOrO (aHna msitoro  KaunGpa
(TOCKOJIbKY OHH JOJXKHBI GBITH paBHbl), B CBA3y C ueM BBUIY pa-
BEHCTBA YKJIOHOB BHYTDEHHHX TpaHeli KaJuGpoB  IeliCTBUTeIbHBIH
pasMep TOJILIHHBI KoHlla (pjlaHua XOJKeH ObITh YMEHbLIEH Ha HeKo.
TOpYlo BeJquuuHY 1Aa (puc. 58).

Coxpansis Tonummny xowua ¢aanna (16 MM) Ha YDPOBHe 3aloJ-
Henust 3TOro0 Kanubpa (70,5 ma), Aas onpeneNeHus TOSMIMHBl KOH-
la (uanna B BepmHHe KaJubpa (a,— Aa, ) HMeem caenyiotlee
O49€BHAHOE DPaBEHCTBO, COCTABJEHHOE M3 TOXOGHA TPEYroJbHMKOR:

bo —ay __ Aag

ho ’ h(;_ho

Hpumep xaaubposku Garxu N 33

OTKyIa

(bo —a0) (B, — o) (31,3— 16) (78,3 —10,5)

=] ,7 MM
hy 70,5

A(ZO =

4 TOJUIMHA KOHIA OTKPHITOro (JaHma B MATOM Kajaubpe

a,—ba,=16—17=143 mun.

[Tonyuerrnasi BeJn4uHa HENPHeMjeMa IS LIECTOro Kajlubpa, Tag”
KaK OHa MeHblIe ¢, OATOro kanubpa, pasHoil 15,6 mm. Haa ysedu-
uermsl 0GXKATHS B 3aKpbITOM (hiaHue Hesecoo0pasHo YBeNIHUHThL TOJ-
LIFHY OTKPBITOTO (JaHlla I1NECTOTO KajJubpa, ne yBeauwynpas oOliel
HIHpHHEBl BHXONAIEro H3 Hero mnpogmias. B paccmarpusaeMom Cay-
yae 3TO MoxKer ObITh NCCTUTHYTO 3a CUeT YBEJNHMUEHHUS YKJOHa Ha-
PYXKHBIX Tpated KanuBpa B'OTKPHITOH ero yactu. [IpWHnMag YKo
asg naroro KannGpa B 4% u anas mwecroro B 8%, uMeeM:

tgy = 0,04; tgy" = 0,08;

TOrAa, uCHOMb3ys ypaBHenus (21) u (22), npu paBHOH LIMpHHe Iisl-
TOrOG W WecTore kaiaubpon (cM. puc. 34 n 58) nogayuaem:

/ d , , 22,0
by, =1b, + ~2»(tgq» —tgd) =313 + ~—2—(0,08 —0,04) = 31,7 um;

’ ’ d’/ ,
1y =(ag—sag) + (h, + ) (tgy —tgy) = 14,3 +

+(183 +2) - (0,08—0,04) = 17,9 at

(HeuarecTHass BesimuuHa d° OPHEHTHPOBOYHO [PHUHSTA PaBHOH

22 wum).
Kos¢uuuent o6:xarusi TOMIMHB (JIaHIla Ha KOHIE

a 7,9
Mo = —2 = 110 15,
as 15,6

Kosduuuenr obxkatus TOMLAHK (QRaHla ¥V OCHOBAHHSA

’

by 31,7 101,

)\3_[; e —_— =

by 31,3



Kaaubposka 6arox

Cpennuii koadunueT 06%aTHs TOVIIIMHLL (JraHIa

V. — teatray _ 1,1541,01
: 1%
> ,

- Kosguunenr o6xkaTtust BBICOTH
HO d’' =22 mm). :

= 1,08.

¢aanna (cunras npemBapHTEsH-

TN
# b 78,3 4 22
. 2 2
’13 b o X i ’12
ke R e 3
81T 7, ,8 + 5

Kos¢umnuenr nedopmanny s 3aKpeITOM (QUiaHIle MATOrO Kaau6pa
ky=n0=1,12-1,08 = 1,21.

O6winli kos(uuuent nedopManun B. mATOM Kanubpe

k s
b=y =—elfe o DEELA _ a6

Tomuuna wefiky HeckomMoro KaauGpa
d'=d-k=126-.181=228 um.

[Tonyuennast Benduuna HE3HAYMTESBHHO OTKIOHSETCS OT TIpenBa-
fUTEJILHO IDHHATOH, HO RaXe NPH GONBIIHX OTKJOHEHHSX nepecye.
Ta IIPOM3BOAMTHL He CJHEAYeT, TaK KaK H3MEHeHHe BeJHYHHL d’ B
IpHMEHEHHBIX BBIUTE YDABHEHHAX OUYEHBL CJa46D CKA3KIBAGTCH Ha 0O-
JYUYEHHBIX De3YJIbTaTax.

Onpenensiem pasMepsr 3akpbiTOro QJanua:

R e 2 PO 18, 1) - 90 B 68.8 M
8  Dy+d  (165—18,1) + 18,1 g
’ d’ 2
lza-f-? 68,8—!——ﬁ
Ty = : > = o = 1,01.
ho + — 70,5 4+ —"— :
0 5 >+ b
AR 1,32
Ao — = 2" = ]3]
Tio 1,01

b, =boXo= 31,3 1,31 =41 mn.

Bcneﬂcmn_e HepABHOMEDHOH nedopMalud B 3aKPHITBHIX y OT-
KPBITBIX (pJraHNax  MATOr0 KanuGpa BBHIDABHMBAHHe WX ILIONlafeH

Hpumep rasubposku Garku Ne 33 127

He MOXKeT HMeTb MeCTa H MNOTOMY BeJAHUUHHA a; INOJI2KHa ollpene-

JATbOSA M3 YCJIOBHH paBHOMepHOH JedopMaluu IIG BCel BBICOTE
¢Guianma ;

@, =, h=16,0-131 =202 mnm.

HepaBHomeprasi nedopManus B naToM Kanubpe BLIBOBET TaKKe
CMelleHde ocH (JaHIleB, BEJIMYHHA KOTOPOTO MOXKeT GRITh IOACYH-
TaHa mo ypaBHeHHIO (8): '

o o e g Mes. ho—Rg o fe.0 Az
: he.s. ks + he.oho

3necy (cm. pde. 15):

/ : d 22,8 ,
.= hv:-,» o B 68,8 4 e 80,2 MM;
he s = Ry + —Z— = 70,8 + Lzl = 79,8 mum;

i 1 e 22,8 ; ]

h, o =h, + a8 18,3 - —5 89,7 mn;

hC. O TRk ho + —g_ — 7075 _I_ % e 79,6 MM.

IMopcraBngs BenuynHs! B ypaBHeHue (8), uMeeM:
_80,2-79,8.1,31—89,7-79,6 - 1,08
79,8 - 1,08 + 79,6 - 1,31

2 = 3,5 mn.

YKa3aHHOe CMeUleHNe BJIeT K YMEHLIIEHHIO OTKPHTLIX K YBeJsH-
YEHMIO 3aKPbITEIX (uadues *. g KoMieHCAllyy CMEelleHHs BhICOTa
¢hJIaHleB IIecToro kajnbpa MOMKHa ORITE W3MeHeHa ¢ TaKHM pac-
yeToM, YTOObl Mowje cABUra Weldky B OATOM Kananlpe nodyduTh
pasMepn! BRICOTHI (JIAHIEB, COOTBETCTBYIOUIWE pacueTHHIM. llosTo-
MY BBiCOTa (PJIAHUEB. 1IeCTOro Kaiubpa HOJKHa ObiTs IpHHATA

7

h, =688+ 2=688-+35=723 mu;
W Bl e T8 - 3 h e T4 R .

Hamenenne Beicotsl (laHIER 1I€CTOTO KajuGpa BLISOBET HEKO-
TOpbie MRMEHEHHs HX TOJIMMHBI M DPACYETHBIX KOIDHIUEHTOB Je-
dopManuii, ONAHAKO 3TH M3MEHEHHS BeChMa HE3HAUHTENbHBI W HMH
BIIOJIMe MOKHO INpeneBpedn, COXpaHAd JaHHLIe, MNOJyYeHHbIe TpU
MEPBOBAYANBHOM pacyere.

* Kax ykasunBajoch paiee, nlefixa BCeTAa CABMraercs B cropony Gogee
FuAUNTENLHO ofxnMaevoro Mianna,
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OnpegefisieM IUIOIaAb LIECTOTO KasuGpa

’ ’
: a, + by

Flo ol pr 194 3LT g4 8 1860 macd;
0 2 0 2

pl Gl g 20,9441,0 g9 59040 s
2

3 2 3

;-

F, =8 .d=315-228= 7160 mm?;

F'=2F, +2F, +F, =2-1860+ 2 - 2240 + 7160 = 15360 x”.

Cenbmoil KaJauop
PacuerHblit KosduuHeHT 00KaTHs
k= 1,38

d =kd=1238-228=231,5 mMm

o Duhy _ (85—229 723 g
o pu—hs  (165—22,8)—72,3
) , 50 4 31,5
B hy+ 5 T L1
Ng = d_ 723+22,8 - 3
hg + 2 ’ 2
N= = LI g
fa 1,14
h = D hg __ (165 — 22,8) - 74,8 =725 mu;
8 Dy +d (765—22,8) + 22,8
oo -
5
s+ 2 .0+ 2 o
Mo = a = 22,8 T 0O
h0+_ 74,8"‘ 2
3 =
o = k = 1,38 = 1,35.
Mo 1,02

Hpunep Kaaubposky 6asxy A 33 129

OTkpoiTh i ¢aaneu OnpegenseM:

e

by = by hy=41,0 1,21 = 49,6 mu;
L=y Ay =209+ 1,21 =252 mm*;

b
’ 4

ne S b
F :% Jis s 35£i;ﬂ.80,0m2990 MM

SagpuTh i Paanen OnpenenseM:

bY = bohg = 31,7 - 1,35 = 42,8 mu;
a, =ayho = 17,9 - 1,35 = 24,2 mp;
F’ b a;+b; h,

e 2

= 224928 795 = 2430 um¥;

Il e it x a. Onpegensiem:
A6=001 B+((n—1)=0,01-3154+(6—1)~8 muu;
S R BB e TR
Fl =B'-d =2307-315=09670 mus
F'=F, +2F, 4+ 2F, = 9670 4 2 - 2430 + 2 - 2990 = 20510 mn®.

Bocemoii Kanuép

Corjacgo TPHHSTOH CXeMme, BOCBMOH u CeabMOp KaJauOpel  sB-

JIFIOTCA CONpAXKEHHBIMH, TMOSTOMY pacyerT BOCBMOIO KaJm6pa aHa-
JIOTHUEH pacyeTy LIeCToro.

Pacuernblfi Kos(uuHeHT 00XKaTHs, YNOTPeb/sieMbll TOJNBKO M
OTKPHITOrO (hJiaHna,

A

Bricora orkpritoro ¢aanua

’

765 — 31,5) - 7
by — _Pm Ry _ (705 —31;5) - 72,5 80,5 ma.
Dy—hs  (765—31,5)—72,5

[losmyuennslfl pasmep HE3HAUHTENLHO OTJHYAETCS OT BBICOTBI OT-
KpPHITOro ¢JaHLa.cenbMoro kKamu6pa, BCHENCTBHE Uero H3MeHeHHEM
TOMIIMHL KOHIa (uanna (Aq) mMoskHO nmpemebpeus.

* Ypasuenne (10) He npuMenHmo, Tak Kak [y’ # Fj'.
Q9 B. II. Baxrtuwos m M. M. Ilrtepuos
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Has yBejnueHHst Kos(ulHeHTa Ae@OpMAaLUM B 3aKpHITOM (JaH.
e CexpMOro KanHbpa INpUHHMAaeM, Kak H AJs Hpenplaylied napsl
CONPSKEHHBIX KaauGpos,

tg v = 0,04,
tgy’ = 0,08;
Torna IpH DABHOH ILIHpHHE CEIBMOTO U BOCHMOTO KaJHGpPOB
b, = b+ 5 (lg¥’ —tg¥) = 49,6+
40 "
—(0,08—0,04):50,4 MM
@, =a, + (I, + ) tev —tgn =252+

+ (80,5 T %} (0,08—0,04) = 29,2 mn

(TonmuHa Mmefiky OPHEHTHPOBOUHO HpHHATa d'=40 MM)

a 9
)\3 =__0= 2 ’2 —1127
@ ay 24,2
b,
L, == 20t g,
8- bg 42,8

CpenHuii Ko>pUIMEHT 06XKaTHg TOJIMHE B 3aKPHITOM (JaHie
celbMOro Kajubpa

= 7\3_a.;rx3_,,: 1,2-21,18 _ 110,

Kosgunuenr o6xxaTusi BHCOTH B 3aKphiToM (Janie

L 40,0
hy + > 80,5 - —2—
. — - = 1,14,
s d 31,5
113-1-? 72,5 4 ———

Kosduuuenr nedopmanuy B 3aKpbITOM (b.naﬁue
ky=rn, hy=1,14- 1,19 = 1,36.
O6uius KoachumeHT KedopMalgn

f— k. — Hot ks ”421'36 = 1,38.

W 2

ITpunep xasubposku Gasku N 33 131

OxoHuaTesibHasi TOJIIHHA LIEHKH

@' —d-ky=315-138=435 sm.

OnpenessieM pasmepst 3akpbiToro (uraxHna

’ 7605 — .
= Duto _ (65-315) 1800 g6
s Dyp+d 765
. 43,5
h, + 76,74 = -
Mo = = = 1,03;
ho + -+ 80,0402
o+ +
= Fo = LA 36
To 1,03

b, = bk = 49,6 - 1,36 = 67,5 mm; .
a, = ayh,=252 - 1,36=34,3 um*-

CwmerlenHe och (bJaHIEB B CCIbMOM KajHO6pe

‘h;'a‘ hc-s}\o —,’ h(,;_o : hco.)\3

z = ;
Be.s hg + He.o ho
43,5 31,5 43,5 31,5
(76 7+ —2_)<72 54+ 5 ) 1,36— (80 54— )( )1,19
2= ~
31,5 31,5 )
(72,5+ ) 1,19+(80 54— ) 1,36

~0,4 Mm.
Oxonvartensuast BhicoTa (JaHUEB BOCBMOIO Kajubpa

h =80,5—z=2805—04=280,1 muu;

h, =167+ z="16,7 +04 =T1,1 mn.

Ilnomanes xanutpa *

F’:a")__}-b;_ h

[s] 2 o)

= 224504 90,1 = 3190 mn®;

* YpapHenue (10) HenpmmeHHMO, Tax Kak IJIOIAAH OTKPHTOrO H 3aKPHTONG
$aaHeB HEONHHAKOBE. -

kg
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sl et R by
F.— B Ta B, = §4_-3_‘|2‘_61£ 77,1 = 3920 ma?;
2

F =B -d =307-435 = 13350 s’
F' = F'. +2F, + 2Fy=13350 4 2 - 3190 + 2 - 3020 = 27570 ma’.

Jepatoiil Kaauop
Pacuernbifi KosunuesT oGxaTHs
k=138 »
d'=d-k=435-138 =000 s

: Dy - g (765—43,5) - 77,1 _ 865MM

h =
o Dy—hs - (765—43,5) — 77,1
; d’ ; 60,0
Ny = firs 771 4357 ks
h?+ 5 1+ 2
LA L SR 1
et 1519
h/ -l DLU ho o (765—'43’0) 4 80'1 = 75,6 MM
3 s BRTEE ] 765
, d’ 60,0
h 4+ 75,6 +
g 2 = 1,04
Mo = e T

d
— 80,1
o +— =5

X

(o]

ML SR BT T O
Mo 1704

OTKpHTH# ¢aanen OnpererseM:
b =k =675 1,18 =795 aus;
@, = a,h, = 34,3-1,18 = 40,5mm*

* CM. OprMeyaHHe ‘wa crp. 131,

$ Hpuﬂép xaaubposky 6asxuy N 33 133

3akpeTHi daasen Onperensem:

) af ! ’bl .
e, W P 4“’5“;79’5 . 86,5 = 5190 mut;

Ao =50,4 - 1,33 = 67,0 mm;
4. =@y ks =29,2-133=738,8 mm;

R r i A : ; '
F3 =2 2 * hs i 38’8;_6710 i 75:6 = 4000 mam®.

I e it x a. Onpenensem:
Ab=001B 4+ (n—1)=0,01-307 + (8 —1)= 10 mn.

raf I B =B — &b=307— 10 =297 ms;
4 F. =B’-d" = 297-60,0 = 17800 mn?;
L F'=F 4 2F 4 2F, = 17800+ 2 - 5190 4 2 - 4000=36200 M.

i HecsTeiii kayauép (paspesnoii)

Pacuernpiii K03(pHOHEHT 00XKaTHA
| ' k=135
! . d=k-d=135-60,0=381,0 mu

' D+ h 765 — - 75 3
h, = —= B Ay T ~ 00y L 84,5 mau;
,g Di—hs (765 —60) — 75,6
' . T 81
| h = 845+ —
: oty 5 i e
i Ny == yTT 60 T 1,18;
- h s 75,6 + —
1}‘ 3+ 2 ’ T 2
| by v e L e
: Tia ,
h' s Dy ho - (765—60)'86:5= 80,6 mMm;
ey 6
’ 81,0
h3 4 — 80,6+‘T
Mo = = = 1,04;
h -I-i 86 5+@
YL A At Ol
kg 0080, Ll g
o 1,04
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Tabauua 6

Mpauareie pasmepnl KaauGpos Gaaku Ne 33

OTHKPEITEE DIaHIE . 3aKPRITLIE (A LB Weiika
Haﬁ;ﬁpa T
Noaoxenne | fo* | 2o | 2" Ry yH%OH Monoxenue hy by ag | Rg | 73 Tgl yHg}OOH B d
! Bepxuue |61,00120,0| 10,0 | 11,54 0,5 Hwxnue | 62,0 20,3 110,1}11,5 5,8, 2,0 0,5(331,00 9,6
2 Hmwxkuue |66,8|20,0 9,7 11,5 4,0 Bepxune | 60,2 | 22,2511,3|13,0| 6,0 2,0 2,0|327,0! 10,5
3 Bepxuue (63,4/22,7| 11,3 | 13,0 | 4,0 Hwwune | 65,8 | 23,1 |11,4|13,0 6,0 2,0 | 2,0 |323,0 11,8
4 Hwxane [72,2124,5] 11,8 | 14,0 | 4,0 Bepxune | 64,4 | 27,7 |14,2116,0| 8,0| 2,0 | 2,0 )318,0/ 14,0
5 Bepxuue [70,5(30,6] 15,3 | 18,0 | 4,0 | Hmwkuue | 70,8 | 31,5 |15,6/18,0| 9,0 3,0 | 2,0 312,01 17,0
6 Hipkume |74,8/31,0( 17,2 18,0 | 8,0 | Bepxmme | 72,3 | 41,0 |21,033,0/10,0| 3,0 | 2,0 |312,0] 21,0
7 Bepxmuue [80,0(48,7| 24,3 | 28,0 | 4,0 HixHue 72,5 | 43,0 |24,0|25,0( 12,0/ 3,0 | 2,0 |304,0| 29,5
8 Humxuue |80,1(49,5 28,3 | 28,0 | 8,0 | Bepxmue | 76,7 | 67,5 34,0140,0(14,0 3,0 2,0 304,0| 40,0
9 Bepxnue |86,5|78,5( 39,5 | 55,0 | 4,0 HI/I)KHP.Ie- 75,6 | 67,0 |39,0|50,0/15,0| 3,0 | 2,0 |294,0] 55,0
Pasges-; Hmkuue |85,0(76,5) 44,0 | 70,0 | 5,0 | Bepxune | 81,0 | 103,0/53,0/70,0/18,0| 5,0 | 5,0 i(%ggq)() 75,0
HOH :

* i —BHICOTA 3AM0NHEHUA OTHPETOrO PIAHEA ** @, — TOMMAHA OTKDEITOTO PAAHNaTHA YPOBHE BAMOJHEHMA.
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B ornuune or npeabiayiiero npuMepa, NpH KOPpPEKTHPOBAaHHH
pasmepoB KaaubpoB Ganku Ne 33 must oOJserueHusi HacTpoOHKy cTa-
Ha pacueTHas TOJIMIMHA LIEHKH IIOCHEAOBATENBHO VMEHBIIAeTCH Ha
BesHunHy oT 0,2 MM B Tperbem Ka-
Jabpe fo 6 MM B paspesHoM KaJjd-
6pe. YMeHblleHHe OGKATHS IEHKH
JOJIKHO CIIOCOOCTBOBAThL JIYULIEMY
COXpPaHEeHHI0 BbICOTHl (hiIaHIeB.

Panuycer 3axpyrieHu#i MexLy
welikoll u ¢uagnams R p paspes-

. HOM H HocJenyolleM Kanu6pax He-
", CKOJIBKO YBEJHYEHB! IO CPABHEHHIO

" ¢ pacuerHbiMg aaa obJeryeHus oG-
pasopaHuss (QJAHLEB B 3THX KaJd-
opax.

IlpuMepHble pasMephl 3aroToB-
KH, 3aJaBaeMOd B paspe3Hoil Ka-
JHO6P, MOXKHO ONpPENEeNHTh H3 ypas-
HeHn# (26a) u (27).

Ipunnmas ymmpenne B Kanubpe paBebiM 20 ma, NONydaeMm

By==B, -1 ==300—20 =280 mu.

Puc. 60

Jas onpenesyieHMst BbICOTH 3aFOTOBKH HpeJIBapHTeJIbHO HaXxo-
muM Bequuunel F.., H, B, a u b.

Ha ocHoBanmn paccmorpenust ckejera paspesHoio  Kaaubpa
(puc. 60) mosyuaem

(300 — 2+ 103) + (300 — 2,53)
2

Fow= - 81 +
(300 — 2 - 76,5) + (300—2 - 44)

+ 2

- 85 = 27000 ma?;

Hy= My + hy + dy = 81 + 85475 = 241 mu®;

Bp+ B, _ 300 4 280

B, = X2 % =—""— =200 mu;
¢ 2 2

a— ay+ay _ 53 4- 44 — 48 5 mu;
2 2

po etba _ 103+ 76,5 00 yuu.

2
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[loacraBiasia nmoJgyueHHble 3HaueHHst B ypaBHenHe (26a), mnoay-
qaeMm;

Bp—2b 300 — 2+ 90
. 24 —~—— 2 —"1.27000
<2+ Bp—za) Fp.x o ( +300—2-48.5) L
Ho= 3B T Hy= 3.200

+ 241 = 320 mm.

Takum ofpasoM, cymmapHOe OOXKaTHe 0O LUCHKE B pPa3pe3HoM
Kajubpe COCTaBHT

LAk =H,—d,=320—75 =245 smu.

[ToayuenH€oe cymMmapHOoe o6xKaThe MOMET ObITb LOCTHFHYTO Ha
craHe 900 3a uerblpe mponycka. BMecrte ¢ peGpOBLIM (NOCTESIHUM)
IOJYYHTCA BCETo NAThb MPOMYCKOB.

. JJast nmojiyueHMst TOYHOrO pasMepa LIelKy HeOOXOIHMO Tpeay-
CMOTpETh €e YTOJIIEHHe 3a CueT YLIMPEHHs Tnpu peGpoBOoM mNpomy-
CKe.

Eco NpUHATH BeNIHYHHY NOCTEIHEro B 5 mu, IUefikKa MOJMKHA
ObITh 06KaTa O TOMUHHBL He B 75, a B 70 mm. Torﬂa CyMMapHoe
06KaTue COCTaBHT

Yah =320 70 =250 mm.

Ha-rsias pas6uBaem NOJydYeHHYIO BEJMYHHY Ha deThipe MPOIYCKa
Ah, =75 mm, Ahy="10 MM, A hy =060 mm, Ah, =45 mun.

CooTBeTCTBYyOIIME pasMephl TOJIMIUHBL LIEHKH COCTABSAT:
rocjie MEPBOro MpOMycKa

320 — 75 =245 o,
flocjie BTOPOro nponycxa
245 — 70 = 175 mx,
fIcCJie TPETbEro nporycka
175 — 60 = 115 muu,
flocie 4eTBEPTOro IpoIycKa
115 —45 =70 xm.
Ilepes mATBIM TpomycKoM moJjoca KaHTYyeTca Ha pe6po H 1po-

KaTbIBAETCSI B TaKOM IOJIOXKEHHy A0 pacuyeTHOH TOJILU,HHbI 283 um.
O6xaTde B MSITOM IPOMYCKe

300 —283 =17 mm.

[Tocoe BpiXoZa u3 pebpoBOro Kasubpa MOLOCA CHOBA KaHTYGTCH
#a 90° U HanpaBJseTCs K KJIETH TPUO.



il. KAJIUGPOBKA WIBEJUJIEPOB

OGuime noJoKeHus

B orauyne or ABYTaBPOBbIX 06aJsOK, MOJyYeHHE OKOHYaTeJb-
HOro NpoUAS KOTOPBIX BO BCEX CJIYYasix OCYHIECTBISETCS NYTEM
f10C/Ie[l0BATEJILHOTO YEPeJOBAHUSI OTKPBITBIX M 3AKDLITHIX (DJAHIEB,
npy KanuGpoBKe LUBEJIEepa HECKOAbKO OTKPHITHIX KajJuOpOB MOTYT
CJeAOBaTh OOWH 3a JPYIUM; BOSMOMXKHO TaKyKe MpHMeHeHHe IPYIHX,
BecbMa PasHOOOPA3HBIX ¥ DA3MHUYHLIX O XapakTepy NPOMEXYTOou-
HbIX KaJHGpoB.

B 3aBHCHMOCTH OT HMeOLIerocs Ha cTaHe oGOPYAOBAHHSA, MOIL-
HOCTH MPHBOMIOB OTAENBHBIX KJETeH, KaueCTBa MPOKATHIBAEMOTO
MeTajla M 3alaHHOTO COPTaMeHTa, KaJuOpOBUIMK HMEET BO3MOXK-
HOCTb BBIOpATH TOT WJIM WHOH IYyTh /s NEUIyUeHHS OKOHYATETBHOTO
apoduIa ¢ HaUMEHbUIMMHM 3aTpaTaMW  3SHEDIHH, MHHHUMAaTbHbBIM
pacxonoM BaJKOB W B Kpardaliliee Bpems.

CywectBytowui coprament OCT nupenycmartpuBaer UIBeAJepHl
CAeNVIOUIEX HOMepop (HOMep LIBeJiepa, Kak H3BECTHO, COOTBET-
CTBYeT IIHpHHe IIeHKH B CaHTUMeTpax): b; 6,5; 8—24 uepesd onuH;
24—36 yepes nmBa u 40.

Menpwumit ykiaon (10%) u Géupmas wrpuaa (JaHUeB y LIBeJ-
JICPOB MO CPaBHEHUIO ¢ BajKaMy COOTBETCTBYIOIIMX HOMEpPOB CO3Aa-
0T UEKOTOPBle MONOJIHHTENbHbIe 3aTpPyAHeHHss NpH rpokatke, Kak
y/K@ YKasblBaJOoCh, BeJHYHHA OOKOBOTO 00XarThs (QJaHIes CBsi3aHa
¢ X VKJIOHOM, H [TOTOMY He3H31H/1TeJKbJHbIﬁ YKJAOH TIOJOK IUBEJ-
Jicpa NPUBOAUT K HEKOTOPOMY YMEHBIUEHWHIO KOO(DUILHEHTOB o6xKa-
THH B 3aKpBEITBIX KaJAuOpax. ToMmy Xe CHOCOGCTBYET ypesuuenve
rayOnibl Bpesa, ocjadhsiioliee CeUeHHe BAJKOB,

19. Pasanunble cnoco6bl KauGPOBKU LIBEJIEPOB

13 cywecrBylomux B Hacrosillee BpeMs METOLOB KaJHOGPOBOK
umennepa napbosbliee pacrnpocTpaHeHde MOJYYHIH:  KajuGpOBKa
o OanonnoMy MeTony, KadubpoBKa C YBIHYCHHbIMY  BBITYCKAMH,
KaamGponka 1o merony cruGauus.

[Chaniii 113 Tpex yKasaHHbIX CIIOCOBOB HMeEET CBOW TIPeHMYy-
{ILOCTBA 1 HOJOCTATKY, | TPUMEHEHHEe TOTO- HJTH HHOTO OTpeRe/ifer-
Cst, ThasiM o0pa3oM, KOHKPeTHbIMH YCJIOBHSMH, MMEIOLIMMHCH Ha
Crane, Julst KOTOPOre NpOeKTHpYeTcs KaymOGpoBKa.

1’:1(‘(‘;\1(71'1);1!\1 nocagoBaTCabLHO Kamﬂblﬁ N3 3TUX CHoCoOO0B.
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Bbaxaouubiii mMeTopn

CywecTBo criocofa 3akK/II0Yaercsl B HCIOJb30OBaHuUK OOUIMX uep-
HOBBIX KaJHOpPOB [Jisi MPOKATKH LIBEJIEPOB M 0aJoK.

['1aBHBIM JOCTOMHCTBOM MeTOda SIBJSIETCS COKpailleHue [apKa
BAaJIKOB ¥ COKpaileHWe YHCJAA MePeBajjoK INpH Iepexole C inBed-
Jepa Ha GaJky u 06GparTHO, OLHAKG HeOoOXONHMOCThH BeCbMa SHEpP-
PHYHBIX OOXKATHH JOKHBIX (JIaHIIEB B 4YepHOBEIX KaJjubpax (puc.
61) nenaer ero HEPANUOHANBHBLIM C TOUKY 3PEHHH PacXoia 3HEp-

U T
===
. Yxnow 3% Honmponsword

iimian i

Puc. 61

TUY U COXPAaHEeHWs paBHOMEPHOCTH AedopMalui MO BCEMY HPOQHIIO.
FApYyruM BarKHbIM HENOCTATKOM SIBJAETCH Majbliil BbIIYCK KaJuGpoB
(06b1uno He Gosee 3% ), oOyCJOBNKBAIOUINI YMEHBIIEHHE BO3MOXK-
HOTO uKcJia Oeperoyek Mo Mepe BBIpAOOTKM [HPHUHBI Kaanbpa.
OTcyTeTBHE YCIOBUS OGIIHOCTH YEPHOBLIX KajguOGpOB A LIBeJ-
JepoB ¥ 6ajiOK MO3BOJIIET 3HAYHTENHHO COKPATHTH pPasMepbl JIOXK-

HblX (JIAHIIEB, YBENHUWTh BRITYCK Kajaubpos (1o 15%) u moayunts
GoJiee YOOBJESTBOPUTEIbHYIO KaauGDPOBKY.

Kanu6poBka ¢ yBeJUYEHHBIM BBIIYCKOM

IToT cnocof cxeMaTHUecKH Nokasad Ha puce. 62. Kak BuiHo M3
yepTexka, BCe KaJubphl, 3a HCKJIOUEHWeM YHCTOBOrO, pacTaunBalor-
€ ¢ BecbMa 3HAUWTEJILHBIM BhITYCKOM.

Yrnon 10-75 3% Yunon 17-75%

Howmporsnssi

Puc. 62

Brarogaps GousibilloMy BHITYCKY KaJuOpOB YMEHBIHAETCS H3HOC
Ba/lKOB U MOXHO OCYIIECTBJATh MHHUMANBHBIE CheM M0 AHAMETDPY
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pajiKa NpH [eperouKkax (IKOHOMHS BaJIKOB). Kpowme roro, ¢ yBeJu-
qeHHeM BbIIYCKA [OSBJIAETCS BOBMOXKHOCTb — Gojiee  SHEPrHYHOTO
06KaTHS BO BCEX UEpHOBBIX KamuGpax, uTo COKpallaer IHCIo Npo-
fIyCKOB IIpH IIPOKAaTKe.

[Iporu6 wWwefiku Bo BTOPOM KaauGpe (puc. 62) npexycMOTpeH
IJis ApeLyNpeXXIeHusi Pe3Koro pargbanug  ¢uraHna  Ipd 3apave
npoduss B YHCTOBOH KasGp. Taxoit uaru6 mor Obl IOBECTH X IO-
ABJIEBHIO BPEAHbIX HANpPsKEBHH B yrjax i o6pasoBaHMIO MODPULMH
Ha BHYTpEHHEil MOBEPXHOCTH TPOPHIS (B MecTax COeIMHEHHs IO~
JOK ¢ lIeHKoH). :

Kanu6poBka C yBEJHYEHHbIM  BBIITYCKOM pabGoraer OYeHb XO-
pomto. K 4HCJy HEKOTOPbIX HECYHECTBEHHBIX HEeXOCTATKOB JAaHHOH
SHCTeMbl CJIEIYeT OTHeCTH: 1) BO3MOXKHOEe BOBHHKHOBEHHE TPYI-
HocTeH TpH 3ajaue B UHCTOBOH Kajaubp (BCAENCTBHE SHAUMTEJIb-
HOM pasHHLb MeXILy wrgpuHol npoduas M WHPHROH YHCTOBOTO
xaJuopa); 2) Bo3pacTaHhe
UHPHHD KaXA0roe Kajuubpa :
¢ yBeJHuenyeM BbIIYCKa, ﬁ:\L
4TO MHOTHA MOXeT NOBECTH . :

K yMeHbLIEHHIO YucCJa Kd- ‘ m
Ju6poB,  pasMelaoIuxcs m

Ha BaJIke (3TOT HEMOCTATOK

MOZKHO KOMIIEHCHPOBaTh |
ofIIuM yMeHbILUIeHHeM YHC-
Ja KaJuOpoB BCJEXCTBHE
VBeJIHUEHU A BBITAXKEK IMpH
3TOH CHCTEME).

KanuGpoBka no meToay
Crudanus

H)3

s
e

Puc. 63 Puc. 64

Jlauupifi MeTon KaJd-
GpOBKH IPEACTABIAET Jab-
HeHlllee pa3BATHE TIPEIL-
AYLEero,

Ha puc. 63 u 64 mpeacrasjieHbl ABa BapHaHTa KaJau6poBOK 10
Metoty crubanus. Kaxkaplli u3 HUX aHAJOTHYEH METOLY xkaaubpos-
KM YIVIOBOTO 2Kejle3a ¥ HOCHT Ha3BaHUE «YTOJIKOBOIO Crocofax.

MaxkcuMmadbhble 06xaTHs [FPOU3BOIAATCH B MEPBLIX HpONYyCKax,
noka TpOGHJIbL HAXOAUTCS B CTafMd  (HOPMHPOBAHMSL. B mocaepn-
HhX TPOMYCKaX OCYIIECTBJSETCS, TJABHBIM 00pasoM, cruGauHe npH
BecbMa HeBOJbIIHX 00XKaTHAX.

YKasaHHOMY PpaclpeesieHHio OGKaTHil CIOCOGCTBYET PaBEHCT-
BO KATAIOLUMX IUaMeTPOB, yBeJIHUYHBAoUlee CTOAKOCTD BaJlKOB, U He-
JHAYHTENbHbIH (10 CPABHEHHIO C APYrHMU METOAAMH KaJHOPOBKN)
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BpE3 B BaJKH UYEPHOBHIX KajuOpOB, UYTO YBEJHUMBAET NPOUHOCTE
BAJIKOB,

HemocratkaMu OmHCHIBAEMOro MeTOAA, KAaK U B HPEHbIIyHIEM
cAyuae, SBJAKDCA 3aTPYNHEHHLIE YCJIOBUS NPOHUKHOBEHWHA IIpo-
bunst B kaaubp M 3HAYHTENIBHOE YBEJHYCHUS HIHPUHB UYePHOBBIX
Kau0OpoB, coKpamjamuiee pasMmepnt OGypTOB.

20. KontpoJsbHble KaauGpbl

Kak yxe ykaszbviBanoch Bbllle, NpH KaauOpOBKe IHIBEJJIEDOB
OTCYTCTBYeT CTPOroe uepefoBaHHe OTKPBITBIX H 3aKPBITbIX  (JIaH-
ueB, Kak MpH Kaau6poBke Gasiok. HeCkOJbko OTKPBITBIX KaJuOpPOR
CJeLYIOT OLWH 3a APYTHM, CIOCOOCTBYA  JyulwlemMy o6pa3oBaHUIo
¢daasueB u GoJseg OLICTPOMY (POPMHDOBAHHUIO IIPOGUJIS. »

Onunako, xak $IBCTBYeT H3 caMoro Xxapakrtepa Jnedopmauui
B OTKPEITBIX U 3aKpbITHIX (JaHU2X, TOUHBIA pasMep BBICOTHI MOC-
JeIHUX MOXKHO ONPENeNHTb TOJNbKo IJs 3aKPLITOrO Kannbpa, B KO-
TopoM (bJaHIbl MOABEPraroTCst 06XKAaTHIO 1Mo BHICOTE. Bbicora OTKpHI-
THIX ()JIaHIUER BCETAA HECKOJBLKO HeOUpeleVieHHd BCJSACTBUHE HEBO3-
MOKHOCTH TOYHOTO yuera BeJHYHHLI NPHPAILEHUS KX BBHICOTHI.

TlosTOMY [Jist peryJupOBaHUst BHICOTHI (JlaHileB HeOOXOAUMO
BpeMsi OT BpeMEHM 'OTKPBIThHIe KauOpel UepenoBaTb ¢ 3aKPbITHIMH
WM NOJY3aKPbIThiMM, KOTODbe, COIJIACHO HX HA3HAUSHHIO, Mbl Gy-
IeM B jJaJjibHefillleM Ha3blBAaTh KOHTPOJLHbIMHU (pHC. 61—64).

Ilpn mpokaTke wBeslepoB OOBIUHO  JAeNalOT OJHH-ABA KOHT-
pOJBHBIX KaJjiubpa, ecJqu JOMOJHUTENIbHbe O0CTONTENLCTBA He Bbl-
HYyXIalT JAejaThb HX OOJble,

C TOYKH 3peHHA 3amadd IOJYYEHHS TOUYHBIX pa3MepoB IIOJOK rO-
ToBOre mpoduisa Obio Obl Ledeco00pa3HO CcAeaTh KOHTPOJIBHbIM
yHCTOBOH Kasmubp, OZHAKO B TaKOM CJy4iae MOTYT BCTPETHTBCS
3aTPyAHEHHs] ¢ MMOJIyUeHHEM NPABUJbHBIX (OCTPbIX) KPOMOK B yraiax
NpoQuJst, KOTOpble OKAXKYTCS HEBLIIOJHEHHBIMH NPy HEXOCTATOYHOM
of:KaTHd WK NOJIYy4aTed C 3ayCeHUAMH IPH CaMOM He3HAYUTEeJb-
woM repernoginenun kaqubpa, Llenecoofpasmee jaenath KOHTPOAb-
HBIM MPEIYUCTOBOH KajJubp W/ CJAeAYIOMUH 3a HUM, OCTABHB YHCTO-
BON KaaulGp oTKpuTHM, [TogyueHus HeTOUHOH BLICOTH (IAHIEB HIH
3ayCeHIleB Ha HMX KOHUAX MOKHO He ONAcaThCs, TaK Kak ob6xaTHe
B UHMCTOBOM KaJsinOpe OCBIYHO BBIGHPAETCS] HE3HAUHTEJLHBIM.

Bropoii KOHTPOJBHBIH KaJaHOp KeJaTeJbHO HMETh HEPBBIM HJIH
BTOPBIM ([0 XOLYy NpPOKaTKH) Mocje pa3pesHoro. LJH ycrpaHser
HETOUHOCTY N0 BbicOTe (UIAHIEB BCJAEACTBHe KOJeOAHHH B pasMe-
pax 3arotoBKH *.

* Ilpu HaMHYMM pas3pesHoro Kaaubpa ¢ pas3beMoM MOcpefuHe HafoOHOCTE
BO BTOPOM KOHTDOJLHOM KaJHOpPe OTIafaer, Tak Kak $opma TAKOro paspesHo-
ro kanubpa obecneynBaer NONYYeHHe TOYHOM BHICOTHI (JIaHLEB,

e

1—081

o e
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[lpu KanuGpoBKe LIBeJWIepa BCETAA HARO CTPEMHUTLCS K ngS:
HHUCHUIO YHCJA 3aKPBITBIX (KOHTPOJIBHBIX) KaauGpoB, Tak Kal; au?a -
MeHEeHHe MX CBf3aHO C YMEHbLICHUEM KO3()HIHEHTOB Jaedop it
(1, caenoBaTeJbHO, ¢ BO3pacraHueM YHCJIa [IPOTYCKOB) H yB@u
HHEeM BBLICOTBI HCXOAHOW 3arOTOBKH. B HexoTOpbIX cayyasx, mii-
HLIM 06GpasoM mpH NpOKarke B CTaHax, TPHG, ‘Hann-q%%g‘gmﬂ
TeJIbHbIX Pa3pesHblX KajnOPOB BLISBIBACTCA HEBO3MOKHO ° maoﬁ-
+essst BPE32 1§ OTKPLITOZD Kamubpa 6e3 oOpasoBaHus BbICOKI/Ie ng_IX
ablx 6ypToB (pefopi), KOTOpbe HE MOLYT BLIIEPXKATh 3HAUUTEID
GOKOBLIX YCHJIHMH, pasBHBaeMbIX MPH MPOKATKE.

Ha puc. 65 nokasansl BaJKu CTaHA TPHO C pasmemeI{ﬁHb%M;é }-:Ia
HMX UYEpHOBbIMM KasuGpaMu Jnst MPOKATKH meemgepa. Heobxon _
MOCTHL B 3aKDbITOM CpeaHeEM gaaubpe OOyCJOBJEHA 06BCTOSITENBCT

Puc. 66

saMi, H3JOKEHHBIMH Bbitle. [lombiTka 3aMeHHTDH cpelHuil KaJanGp
OTKpBITBIM  (pHC. 66) NMpUBOLMT K 3HAYUTEJILHOMY ocjiabaernio 6yp-
TOB M JIAAMETPOB. BAJKOB, BCIGACTBHE 4YErO BO3HHKAET OMACHOCTH
WX NOJIOMKH B Ipoliecce paboThl.

Hannue Ha BajJKax HEHCOJNb30BaHHBIX KaXWOpPOB (HesaWwTpUXo-
BaHHbIE) CBA3aHO C NPHMeHeHHeM B JIAHHOM CJydac yeTh peXBasko-
BOif cHCTEMbl PadoTbl, OTMHCHIBAEMOW B PsiAe PYKOBOACTE HO npo-
KaTKe ¥ KajuOpoBKe ~.

dopMa KOHTPOJBHEIX KaJHGPOB 3aBUCAT OT CHCTEMLI Kaaubpos-
Ki. 4 TaK)Ke OT MecTa HX B BLIOpAHHOU CHCTEME.

'Ha puc. 67 H306parkeHbl THNbL KOHTPOJBLHBIX KannopoBs, yNoT-
‘pe6JisieMblX NPU NPOKATKE LIBEJJIEPOB, NPHLEM Kagaubp tuna / odbu-
HO YIOTPeGJsiercst B KauecTse NPEAYHCTOBOrO KOHTPOJIBHOTO Kaau6-

* Cm.. HanpHMep, Hiitte — CnpaBounuk NpOKaTHHKA.
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pa, ocraJibHble Ka/Ju0pbl—B KaueCTBe UYEePHOBLIX HJM KOHTPOJb-
HBIX [OCJe paspesauus sarcoroBku. KajguGp Tuma 3 of6bluHO Hasbl-
BAIOT NOJIYy3aKPLITHIM.

[To xapaxrepy pedopManup [TOJY3aKPHITEIE KaJHOpbl CyLIeCT-
BEHHO OTJIMYAlOTCH OT 3aKphIThiX. Kak BuiHo M3 ueprexa (puc. 68),

T T )

/ 2

Puc. 67

CpeiHsis W BePXHsd vacTd (raHla B JaHHOM cJydae ofpaGa:
THIBAIOTCH Y BEPXHHM H HUKHHM BaJIKaMH, T. €. nedopmalus B CO-
OTBETCTBYIOUIHX YacTAX Opodmiss ¢xoxka ¢ jneopmauued B OTKPbI-
Thix KajuOGpax. Toabko B caMol HUXKHeH 4acTH KaJmOp IO CyLIecT-
BY ABJIAETCA 3aKDPBITBIM.

dopMa MOAY3aKPBITOrO Kajgubpa ONpeldensieT XapakTep pacipe-
neJeduss 00xKaTHi IO ero BhicoTe. Eciu B HukpeH uacTi ofxaTue

——

Puc. 68 Puc. 69 Puc. 70

TOMIMHL (PTaHIla HEIONYCTHMO, TaK KaK BEAET K BHLIABJIHBAaHHIO
MeTajlna B 3a30p MeXIY BajkaMH, To MO Mepe yLaJeHHs OT 3a3o-
pa K OCHOBaHHIO (UiaHila TpONOPHHOHAJBHOG MOXKET YBEJIHUHBATHCS
1 ofKaTwe TOJMUHHBEL (CcM. puc. 68), HJOCTHrass B MeCTe COSHMHEHHN
duaanna ¢ uefikoff Beanunisl K (cm. § 21). ObpasosaHus 3ayceH-
leB B MeCTe OTKpbITH® Kajubpa MOXKHG He O0lacaTbCs, TaK Kak
bopma Ganua NpensTCTBYET NepeMelleHUio MeTaJslIa K €ro KOHIY.

B e T
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B KauecTBe NOMOJIHUTEJBHBIX TPEHMYIIECTB NOJY3AKPBITHIX Ka-
JIOPOB HEDOXOAMMO OTMETHTDL CJC/YIOLLHe:

1. TlomyzakpelThiii KaJIHOp HMEET HaKJAOH (JIaHLEB B TY e
CTODOHY, YTO M OTKPBITHE KajauOpbl, OJanogapsd demMy NP 3amade
TOJIOCEL B TIOJNY32KPBITBIH KajubGp OTCYTCTBYeT BPENHLIE meperunt
cdbaaHueB, Kak IOpH ynorpebjeHdH 3aKPLITBIX Kaauopos. lleperus
(h1aHIleR BbI3LIBAET 3aTPYAHEHUS MPH 3anade WITYKH, KONOJIHUTEIb-
HBI pacxom »HEePTUK Ha U3rHG W BO3HUKHOBEHHE OCTAaTOYHBIX Ha-
npsiKenudl B rorosom mpodire. CrasaHHOe Ieaercs SCHBIM H3
paccmoTperust puc. 69 u 70, rme u3oOpaxkeHue HaHo B HECKOJBKO
YTPUWPOBAHHOM BHIE,

2. OrcyrcrBue  sijieHHsi neperufba  (aaHueB B [HOJY3aKPBIThIX
KanuGpax MO3BOJISAET YBEJUUHTh BBIMYCK CMEXKHBIX KaJuGpOB, YTO
OMArONPUATHO OT3BIBAETCS HA CpOKe HX CayKObl ¥ YBeJHUHBAET
YHCJIO BOSMOSKHBIX IE€PETOYEK BAJIKOB.

3. HoaysakpeiThle Kadubphl MeHbllle OCHAGIAIT AUAMETPh: BaJ-
KOB, UM 3aKpbIThIE.

21. KoaguuueHTtsl aAedopmanuu

BuiGop kosdunuenton AepopMaliid OPH KaJHGPOBKe LIBejvIe-
pOB MOKHO 6a3upOBaTh Ha MOJNOXKEHHSX, MPUBEIEHHBIX BBIIE IDH
ONHCAHUM MeTOJa KaanOpoBKH NBYTABPOBBIX OGaJIOK,

OTKJI0OHEHHST OT pfmja MOCTEeNIEHHO ITOBBIIIAIIIMNXCST KO3(hHIHEH-
TOB Zepopmanuu (N0 XO4Yy KaJdHOpOBKH) JONYCTHMBI TOJBKO JJis
KOHTPOJbHBIX KadubGpoB, B KOTOPHIX BeJdHunHa koaduunpenta nehop-
MalHUUu AO0/2KHA OBIThH OrpaHHyeHa, TOTOMY YTO 3HAYUTEIALHBle 00-
KATHA TOMMUOMHE (JIaHmes B 3THX Kaaubpax Hemonyctumil. Hecob-
JIOfNEeHHE MAHHOTO IIpaBWjIa MOMKeT IMOBECTH K 00pa30BaHHIO 3ayCeH-
eB B MecTax OTKDBITHsI Kamuopa.

KoaguuneHT o6XaTHs B NepBOM KOHTPOJLHOM Kaaubpe

K Bbi6opy Besuuusbl 06KaTHs'B IEPBOM KOHTPOJHHOM Kajubpe
CJIe[lyeT OTHECTHCH OCOOEHHO OCTOPOXKHO. Halo NOMHHTB, YTOr OKOH-
qaTesIbHble PasMEpPLl TOTOBOTO  NPOQUJS  3aBUCAT OT pa3MepoB
(JraHIeB, MOJYYeHHBIX M3 3TOro Kajaubpa,

Kak y:xxe yKasbiBajsioch, yBeJqwdeHHe OGXKAaTHS TOJIIHHLI B 3a-
KpBITOM (DJIaHLle NIPHBOAMT K YBEJHUYEHHIO €ro YTSKKH H CO3JaeT
OTIaCHOCTb HEBBLINTOJIHEHHST BBLICOTHI (WIAHIER KOHEYHOIro MPOMUIIs.
YYuTbIBasi yKa3aHHOe OOGCTOATEJILCTBO MW MOCTENEHHOE YBEJHUEHHE
TOJNIUKHEE (Jradlla, NOCTyNaloUulero M3 OTKPLITOH YaCTH IIpemblaylie-
r< MO0 XOAYy MNPOKaTKH KaJuOpa (BCJIENCTBHE €U0 H3HOCA), Lemeco-
00pa3Ho OrpaHUYKTHCS pechbMa HeGOJbLIUM O6XKATHEM OCHOBAHHS
Wi BOOOILE OTKAa3aTbCs OT OOXKATHA TOMUIHHEl (ylaHlla B MEpPBOM
KOHTPONBHOM Kamuope.

10 B. Il. Baxtunoe u M. M. llrtepHos
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[Ipy HEKOTOpOM OOXKAaTHU OCHOBaHUA daanna o TOJIMHE og-
wui KooduiUeRT Ke(opMalNH Ul NEePBOrO KOHTPOJLHOTO Kanp -
pa (£'womp) MONKHO OIpPENENUTh M3 OTHOIICHHS onaged oas-
/6B KOHTDPOJIBHODO W INOCJIe/LyIOLIETro KaJauGpoB

’ r ’
(ao + bO) hO

1
F, 2
! 0
kxou-rp =

F. 1
Fa 5 (a3 + by) hs

O6o3nauasy Ko3(QHIHEHT 00XKaTHa TOJIIKHbI 3aKPHITOrO dbmasLa

Yy OCHOBaHHWS 4epe3 A, , a Koa(PUUVEHT = oGXKaTusl TOJLIIHHBI aan-
fIa Ha KoHlle uepe3 A, , UMEeM:

a, =, o bo = by hy; ho = h,y1,

[IpunumMaem », PpaBHbIM €IMHHILE, TaK Kak KoHell ¢dJaaHua no
TOJIIIIHHE He 0GXKHMaeTcd, ToTAa

ITocie nMoACTaHOBKH NOJMydYaeM

1 N
> (ag + bg ip) hy s

’

knomp = N
7 (as + bg) hs
! _ ag + bs Ay . 20
Komrp = —— 7 " s (29)

ag~+ bs

Besuunta A, JJs O€PBOro KOHTPOJIBHOTO Kaaubpa npHHHMaeT-
cs B mpegemax 1,0 =1,08.

Ha npaktuke ¢manel o6XKaTHIO MO TOJIUIAHE OOBIYHO HE II0J-
pepraercsi; B TAKOM CJaydae

" ypashenue (29) NpUHHMAaeT BHIL:

k = T

KOHTD

6. oBIME Kod(UIHeHT AedopMaldy paBeH koo ullHeHTy 00XKaTHus
(uraria 1o BbBICOTE.

R

e e
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Corgacyo ypashHenmio (6),

g =

hs+7

HO, KakK TIOKAa3biBaeT NPaKTHKa OllpelesieHHsi PasMepoB KaJauGpow
LU LIBEJIIepoB, BBemxeHue d ¥ d’ TNpHU NMOACUETe He OKAa3bIBaeT Cy-
HIECTBEHHOrO BJIHAHHS Ha BE&JIMUMHY 7 W ypaBHeHHe (6) MOXHO
yNpOCTHTh, CYHTas

’

hy hg+4An Ah
M= — =T 4
hy ity Iy
[oncrasiss BMeCT0 Ahy 3HaueHue, nojlyyeHHOe M3 ypasHeHus (1)
n2
A= —2—,
Dyg—hs

HMeeM
! : hy

Kiowrp = Mo =1 Do, (30)

Bripaxxenue (30). yno6yo meMm, uTo BeymmuHHBI Dy ¥ h; B mpo-
Hecce KaJuBPOBKH H3MEHSTIOTCS BeChMa HE3HAYWTENbHO, W KOS(DH-
UUWEHT Le(opMalyW B KOHTDOJbLHOM KaauGpe MOXHO pacCUHTHIBAThb
3a6J/1aPOBPEMEHHO, nputss Dy u h, no nmepBoMy KaJuopy.

Koabuunenisl AedopMaluy B AOCHEAYIOLIHX KOHTPOJBHBIX
KaJauépax

Bropoii 1 nocaepyioiine (ecit OHH UMEIOTCS) KOHTPOJBbHBE K3-
JuGpBl Yallle BCETO MEJAlOTCHd IOJIY3aKPLITBIMH, H IOTOMY B HHX
MOXHO JnaBaTh 0oJiee WJH MeHee 3HauHTeJbHble GOKOBhle 00XKaTHS,
HO TOJIBKO V OCHOBaHus (uaHIa.

Hcxons ws mamnbix § 20, fas moncuera Kosduuuentor pedop-
MalUMK B 5THX Kanubpax (R kourp ) TPHHEMAaEM CJSLYIOLIHE YCJIO-
BHSI:

1) xostuunent obxkaTus TOJMILUHLI Ha KOHIle dJaHua

}‘a: 1 ,Oy
2) kosduuuent obXKaTus TOJIUMHB Yy OCHOBaHHA (aHUE
)\b - kh‘OHTp ;
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3) obulnid koahuuMeHT medopMauuy dJraHia L0aKeH OblTh pa-
BeH KO3(QUUIUEHTY medopMaluu eHKH:

"

hoy = gy =

or KOHTD |

rae h, TONCUMTHIBAETCH KaK CpeiiHee apH(OMETHUECKOE MEXKAY
.}\a U ,\b b )
ha+hp '+ kHOHTD

g = e

2 2

TloacTasnsis B mocjentec ypaBHeHHe 3HAUeHHe kg H3 YCIOBHS
‘3, moayyaem

14 kKOHTp _ k”
2 * M = Kionrp,
OTKYyIa
i . M
kKO[{Tp - 2__,%' (31]

[Tonyuennoe BorpaxkeHHe M yA0GCTBA HUCOOVIB3OBAHHSA [Peos-
pasyem, NOACTaBJsAS BMECTO M;  €r0 3HAYEHHE W3 YPaBHEHHS (30)

~

1 + — EB ——
k// _ D o — h3
KOHTp — hy ’
211 '3
1+ 5 w)
OTKYIA L
AAp— (32)

KOHTP - Dll[_ 2’13 '

Kax u ypasmenne (30), ypaBuenue (32) mo3Bodser OIpeLessiTh
&”gowrp 1O Hauala KaJuOPOBKH.

Onpenenetde obuero KodpuuueHra Jaedopmauun

Ilpoxarka 1LBeJNJEpOB OCYILIECTBJAALTCS [PUMEPHO B TO K€ KOJU-
YeCTBO IIPOTMYCKOB, UTO M MPOKaTKa ABYTaBPOBBIX 6ajok. Ilpu ka-
JHGpOBKe LIBEJWIEPOB, KakK U IPH KamubpoBKe 6GaJIOK, B HEKOTOPBIX
cayyasx, BO H3GexaHHe NepepacueToB U NPoOHBIX MOACTAHOBOK,
OUeHb BaXXHO 3apaHee 3HATh BEJUUHHY ob0llero KoaMHIHEHTa [e-
dopmauu. lipaxTHka pacuerop KaJHOPOBCK LLBEJJIEPOB NMOKAa3biBa-

'S
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eT, u4TO KOS(UIHEHT OO0KaTUs BLICOTH (PJIAHNEB B OTKPBLITBIX Ka-
Jgnopax *
N h'

ho

Mo =

FIOYTH BCErZa He CYIIEeCTBEHHO OTJHYAETC OT eAUHulb (BCJIEACTBHE
HE3HAYUTENBEOCTH BenuurHbl  Ah.). ClelioBaTe/bHO, KOI(DULHEHT
002KATHST TOJMMIHMHLL B OTKPBITHIX (uraHllaX NPHMEpPHO PaBeH Kosdu-
uuenTy k necdopmallng B KajJuope

Hcnonp3yst ykazaHHoe 00CTOATEJALCTBO, MOXKHEO 0€3 3HAUUTE/bHBIX
NOrpellHcCTedl ONpenenuTh oOWHI Ko3gHuueHT AedopMauiy, €CJu
pa3mIesuTb TOJUIMHY OCHOBaHUS (JIaHLA paspesHoro kaaubpa Ha
TOJILIMHY OCHOBaHHUs1 (pJIaHlla TOTOBOTO NpOdHJIL.

TomunHy oCHOBaHHSA (ulaHLlA pPa3pe3HOrO Kaaubpa MOXKHO Ipel-
BADUTEJBLHO TIPHHATL PaBHOH NOJIOBHHE IUIHPHHBI LIeHKH pas3pesHoro
kaaubpa, Torjaa

B
Koo = Ropm = ﬁ - (39)

rie b, — ToMllMHa OCHOBaHHA (JIaHLa YUCTOBOTO KaJaubpa.
Paccy:kaast TOUHO HPU ONPEINEHHH Koy HEOOXONMMO  yUecTb,

YTO KOI(PUIHUEHT 00aTHsI TOJIIHHLI (QIARLEB Y OCHOBAHHUA B [1€DBOM

KOHTPOJIBHOM Kasnu6pe OOLIYHO BbIOMPAETCSH PaBHBIM eIHHHIlE

)\b= 10

H, CJICHOBATENABHO, HE PABEH Koo s
BBons sty nonpaexy, uMeeM:

hoom B,
’ ~ hogm = 9p. s
Krontp 20,
OTKyna A
~ Bp ’
koﬁm'\'* ' kh‘OHTD : (34)
29,

O/HaKO NOCKOJBKY (haKTHUECKH K,5,  OYHET BCETJa HECKOJNbKO
MeHbE A ogn (TaK KaK BO BCEX OTKPBITBIX Kamubpax o < I), 1o
IpH NPakTHYECKHX pacyeTax lesecoobpasHee [OJb30BATLCA ypaBHe-
Huem (33).

* h’ He MmMeeT MEZeKca (0 WM 3), TaX Kak 33 OTKPHITHMH (aHUaM#d W3BECT-
110ro Kajaufpa MOTYT CJAeHOBAaThb Kak OTKPLITHIE, TaK ¥ 3aKpHThle (GJIaHUH HCKO-
MOTro.
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[Iupura By pa3pe3sHoro Kanubpa MOJACUMTHIBAETCS NyTeM MOCIHe-
NOBATEJBLHOrO YMEHBINEHHs] UIHPWHBl KaXKAOTO JIENYIOIEro Kajiub-

pa Ha BeJIMYHMHYy YIIUpPEHHS, olpejfeasemoro no dopmyie (13) wuiu
H3 DaBeHCTBa: '

n
Bp_—_Bl—-\?‘Ab,

n
rie RAb ompenessiercss no ypasuenuto (14).
1

22. Jloxuble diaHubi

Jlokiible ¢uaHUel IIpH NMPOKATKe MIBE/JEPOB HEOOXOAUME! 117
JYYIICTO BBLIMOJNHEHHST YIJIOB NpPOQHAsT W NpeflOXpPaHeHUS HX OT
oxniaxaendusa, OTCYTCTBHE JIOXKHBIX (PJIaHUEB MOMXKET HOBECTH K He-
BLINOJIHEHAIO YIJIOB TNpOoduas, CO3NAHWIO OCTATOUHBIX HAMpSIKeH#Hd
B FOTOBOM MPOAYKTE W 3aTPYHHEHMAM Ipu npokatke. C apyrofi cTo-
POHBI, HAJHYUe JIOXKHBIX (PJAHIEB BhI3bIBACT B NPO(QUIe HEPABHOMED-
HYI0 feOpMaluio, BEAYUIYIO K YBEJHUEHHIO pacxoga 3HEPriu Ha
fIPOKATKY M [OBBILIEHHOMY H3HOCY BaJiKOB,

Hexonst ua ¢kasaHHOTro, CjeiyeT MPHHMMAThL NPH  KaJuOpoBKe
MAHMMAaJbHO BeOOXOAMble pa3Mephl JIOKHBIX (DJIAHLEB, €CJH TOJBKO
STOMY Ie NPensTCTBYIOT KakHe-1u0o HHbie CoOOpaKeHus, HallpHMep,
OOIIHOCTE YepPHOBBIX KajUOPOB JJig [POKAaTKH LIBEJJIEPOB U GaloK.
B nocnennem ciyuae pali 3KOHOMuM IapKa BaJKOB IPUXOLUTCS
MHUPHTBCS] C 3HAUUTEJIHBIMH DasMepaMuy JIOXKHbIX (PraHLeB H, Cie-
AOBATEJILHO, ¢ [OBBILIEHHBIM pacXOAOM 3SHEpPrUH Ha MpPOKAaTKY.

Pasgple aBTOpHI 1af0T BECbMa pa3jiHyHble M NPOTHBOPEYHBLIE VKa-
3aHUA [Js1 ONpelesieHHs] pPas3MepoB JIOXKHBIX duaHies. OCHOBHYIO
TPHYUHY IPOTUBOPEUHH Mbl BHAWM B TPYIHOCTH CO3JAThb HOCTATOYHO
06GOCHOBaHHYIO TEODHIO WJIM pacyeT AN Takoro onpenesnenus. Cau-
Tas, YTO POJb JIOKHBIX (DJIAHIEB OrPAHHUYMBAETCS TOJNLKO TEM Ha3HAa-
YeHHEM, O KOTOpOM OBIIIO CKa3aHO BBIIIE, B YUHTHIBAS KEJaTIbHOCTb
YIPOLIEHHST pacuyeToB, Mbl IpejJaraeM CJAEAYIOLIHE 3SMITHPHYECKHe
HOPMYJIBl AJISl OUpeJesieHHsl BLICOTBI H TOJMIHHBL JIOXKHBIX (UIAHIEB.

Bricora s0xHBIX (QrraHLeB

h, , = (0,03+0,05) h(n—1), (35)

rie h — BeiCOTa NeHCTBUTE/BHBIX (JIaHLEB;
n — NOPSIAKOBBEIH HOMep Kajubpa IO XOAY KajluGpOBKH.

Menbuiee snauvenne xosgumuenta (0,03) caeayer BriGHpaTh JUif
KaaubpoB CilenyOWMX (MO Xooy pacyera) 3a 3aKpPbBITbIMM.

-~
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TonipHa JOKHBIX (DIAHIEB Y OCHOBAHUA
: (36)
b,o=(1+13)b,

rae b — ToJiuHA OCHOBAHUA feficTBuTeNbHOrO (UIanua. N
Haubonablllee 3HaucHHe Koatpuémema meny?nni%?ﬁ&eﬂnem 7
\ aJmGpoB, AOBOJSL pubH A
nepBeIX (O XOLy pacuera) K : -
'pagpesﬂo(lwy KajuGpy TOJLIMHY CCHOBAHHUA JOWHBIX (aadues 10 TOM
QiMHBl AeficTBHTENbHBIX (QJIaHIEB

b b.

n.([\=
Tomuuna JIOKHBIX Q)JIaHIleB Ha KOHLE

E3
@, = (0650650, (37)

Tie-
O6pazoBanue JIOKHBIX daamHies caeiyeT HAUMHATDL C npeioTd
JOUHOTO Kanubpa. _

[IpuBeseHHble GOPMYJIbL CIELYET HCTIOJMB30BaTh TOJBKO ngucﬁage
gHM CTIeLMAtbHOM KaJuuOpoBKU JIJIs1 TPOKATKH mgemepos.coTa ;/O}K_
06X UEPHOBBIX KaJuGpoR MJs H.lBeﬂJIepOBb]\I;II anJCIJ%r; Bb]; e

: KHUM DacCueToM,
gplx (hoaHues mojabupaercst ¢ Ta
qnwcc)p IPONYCKOB TMOCTENeHHO LOBeCTH pasMepbl JIOKHBIX cpnaﬁug?
70 pasMepoB AEHCTBHTENbBBIX. O6xaTre TO BHICOTE B SaléprTbILX 23_
nubpax (B HUX JOXKHBIE IaHIb OTKPHITLIE) He LOJKHO OBITH Ir}an
MepHo OOJNbIINM, 4TOGH WabexaTp oOpasoBaHus 3ayCeHIEB B yrJldx
npoduis. .
P 86>Kame BBICOTBl JIOXKHBIX (JaHieB B OCTaJbHBIX Kanu?p;;
MOKHO BBIOUMpaTh NPHMEPHO NPONOPLUKOHANBHBIM KO3(hULIHEHTaN
popMalud B 3THA KaJjuopax.

23. YmupeHde U yCJIOBUSI NPOHUKHOBEHHS npoduss
B KaJuop

Ipn KaiuGpOBKe LIBEJIEPa WHPHHA HCKOMOTO Kaaubpa onpene-

JisieTcsd M3 BbipaxeHus
' B'=B—Ab, .

u3 ypapHenus (13).
rie Ab — yuinpeHne, ONpenessieMoe _
HpOBepI};n yUIipeHusi POU3BOAUTE HE cleyeT, TaK Kak ypaBHe

uue (14)
BF’
KF

B =

# JTangas (opMyJa HenpHMeHHMa K npeauHCTOBOMY kanuGpy; ¢opmy JOK-
HblX (JIaHLEB B 3TOM kanubpe CM. Ha PHC. 67, 1.
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OPUMEHUMO TOJBKO IPH YCJOBUU DABEHCTB2 KOI(PUIUKHEHTOB medop-
Mal#y BO BCeX 4acTdx Tpoduiis, 4TO He UMeeT MeCTa NpH NpoKarxe
NIBEIEPOB H3-38 HANHYUSA JIOKHBIX (hJaauIes.

Kax uy B coyuyae npoxaTku 6aioK, yBeJHUeHHME LIHPHHBI KaXKJI0TO
[OCAEAYIONIEr0 Kanubpa JOJIKHO 00eCneuuBaTh JierKoe NPOHUKHOBE-
gre npoduas B Kanulp.

Ha puc. 71—73 npexncrapjenk pasiuuHble ClIydad 3ajadu mnpo-
U

Bxox mosocel B Kaaubp Npu OIMHAKOBOM YKJIOHE (QJAHUEBR HA
npoduse u B Kamibpe (prc. 71) oCYLIECTBJASETCH OUEHL JIETKO U
COMHeHUI{ He BBI3bIBaeT. B cayuae nepernba ¢(aaHIeB B YHCTOBOM
ganubpe (puc. 72) ycnoBusi OECHpeNnsTCTBEHHOTQ BXOoja MHOJCCH B

L]

Puc. 73

Puc. 71 Pue. 72

Kainbp He OTJIMYAKOTCs OT TAKOBLIX IJIs 3aKpPhIThIX (JIAHLEB ABYTaB-
poso# Ganxu. Ha puc. 73 nokasaHo noJsoxKeHde, KOUAa 3aXBaTy To-
JIOCHI BafKaMH TNpelilecTByeT GoJlee WAH MCHEe 3HAYHTEeJbHEIN H3rHb
danamues npodunst Ipy BXolde ero B kKaauop. [lpouecc NPOHUKHOBE-
HHST HOJOCH B KaJaurOp IS YRA3AHHBIX CJyuaeB MOKa3aH Ha puc. 74,
usobpaxalomeM I[0CJIeAOBATEJNEHbIE CeYeHdss odara JedopManyu
BEPTHKAJBHEIMH IJIOCKOCTAMH, MapaJileJbHEIMH TJIOCKOCTH, IPOXOS-
uiel uepe3 ocu BAJKOB.

[podusps, umemUl  3HAUMTENbHYIO UMPUHY (DO CPABHEHHIO C
KajgubpoM), BCTpeuaercst ¢ OypTaMa BepXHero Bajka B Toukax E, u
Ly (puc. 73). ¥Yrabt GypToB [OCTENeHHO OTruGaloT HEpelHHi KOHEI
TI0JIOCHL BHU3, L0 TeX IOpP, NoKa OHA He KOCHETCH 3aKPYTLJIEHHBIX YI-
Ao D (puc. 74) HuKHEro BaJjlka, NOCJE Yero HauMHaeTCa ObICTPLI
u3ru6 (Iasues MexAy OOKOBBIMU CTEHKAMM Kaaubpa.

Heo6x01uMo OTMETHTD, UTO 3aXBaT MOJOCH BaJKaMd (DaKTHYECKH
NPOMCXOOUT JIMIUb B TNPOMEXKYTKEe MeXAy ceuenussmu [ w11
(cm. puc. 74). Ho sroro mMoMeHTa W3ru6 IepedHErc KOHUA MOJOCH
POMCXOMHT 3a CHeT HCHOJb30BAaHHSI KMHETHUECKOH SHEPIHH JBHIKE-
HUsI, KOTOpAsl AOJKHA ObITh OOJMbIUE 3HEPTHH, 3aTpayHBaeMoil Ha
crubanue nosockl. CJIeIOBATENBHO, BO3MOXKHOCTb INPOHUKHOBEHHS
noJIOCHl B KaJuOp cBsi3aHa C ee BECOM W CKOPOCTBIO 3aJayM.

Haa nonnoro BeiACHEHHS BCeH KapTHHBEI nedOpMALUM yKaxKeu
elle Ha CJAedyrollue ABa OOCTOATEJNbCTBA, CBSIBAHHBIE C NPOKATKOH
IOJIOChI B OMHUCLIBAEMOM CJyYae,

Yuuperue u ycaosus

~
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1. M3ru6 nosiocsl BHU3
(ot noJvioxenus, wu3obpa-
KEHHOTO TYHKTHPOM B Ce-
qyeuun [—I, 10 TOJOXKEHHS
B ceyenun [I—II (puc, 74},
HMeeT MeCTO TOJBKO Aas
nepefHero KOHLA ee.
B rmaneHefimem (JaHUE,
[OJTyYHBIUYE 3HAUHTEJBHbIA
n3ru6 8 cewenun [11—II1
VBJEKAIT B TOM 2Ke Ha-
[paBieHEuy yactu (QUaHles,
HEIOCPENCTBEHHO  CIIeNyo-
mwue Bexeld 3a u3rgbaembl-
MH, T. e, H3rH6 Qrauues
nepenaercst no noJjoce, no-
CJIeOBATENLHO  Ollepexas
nocrymienve, Ilpuy ycra-
HOBHBIUIEMCS [IpoUecce npo-
KaTk# B ceuenun [—/ Bo3-
nelicteue yraios £ Ha daan-
Ubl TPEKpaniaercs U nocie-
Iytolllge YyacTy MOoJIOCh BXO-
IAT B BaJKy 0€3 BBIHYZ-
JeHKoro neperuba,

2. Hasnune octprIx yi-
nos £ Ha BepxHeM BaJKe
MOXKET MOBECTH K «3aKyChi-
BaHUIO»  (QJaHla  Mex|y
OOKOBBIMH CTEHKaMH KaJu-
6pa B MOMEHT 34xsara ero
BaJKaM¥ Y BbI3BATh HOPUY
HOBEPXHOCTH TOTOBOID PO-
uJist, UTO HOATBEPIKIACTCS
paccMoTpenuem ceueHns
[I—IT wa puc. 74. Bo us-
GexkaHue 3aKyCbhlBaHug He-
00XOJMMO BHIIOJHATL YKa-
3aHHblE YIJIbl ¢ ZOCTATOUHO

GonblUM  pagHycoM  3a-

kpyraenusi,  llpaBuipHble
oueprannst Gypra kanubpa,
KOTOPbIH OCYLIECTBJISAET

1epBOHAYAJIbHOE CrufaHue
daaHUeR, TMNoKa3aHb Ha
pHC, 75.

Puc. 75

Puc. 74
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24. Cxema pacuera Ka/JquGpoB AJs NPOKATKH HIBEJJIEPOB

ITo xapakTepy npodusp LIBeasepa BecbMa CXOAeH ¢ npodiusiem
NBYTaBpoBOH GaJjku. Hanuuue JIOKHBIX (JIaHIEB IesnaeT CXOACTBO
eule Oosee noJHbiM. [losToMy 6GOJBIIMHCTBO aBTOPOB NPHHUMAET
B OCHOBY pacyera KaJuOpOB [Jsi IUBEJNJEPOB TE Ke MOJOXKEHUs,
YTO H B OCHOBY pacyeToB KaJMHOpoOB 1is Gasok.

baaronapa Hamuumio JoxHEBIX (aaHnes, coOJIOAEHHEe NPHHIMUNA
paBeHCTBa KO3(MMIUHEHTOB ne)opMalH BO BCEX YacTsX NPOGHIA
BCTpedaer NpH KaJduOpOBKe LIBEJJIEPOB 3HA-
upTeNbHble 3aTpyAHeHns. O@HAKo paccMmo-
Tpenre (oPMBI Kanubpa TOKA3bBIBAET, 4TO
yepasHOMepHas nedopmauns OyReT Npouc-
XOIUTh, TJIaBHBIM 00pa3OM, B Mecrax coe-
ymuHenus: welku ¢ ¢uanuamu. Croga xe 6y-
Ier HalpaBJeHO HCTeuehHe MeTadja U3
mefiky M JaHla BCJIENCTBHe YIIHPeHHd
npu npoxarke. Takum obpasoM, ecau 3a
OCHOBY KanuOpPOBKH [PHHATb DPABEHCTBO
KO3(DHLUEHTOB JedopMalivy B UIeiiKe ¥ (ulaHIlax, TO MOMKHO Mpel-
nioJlaraTh, YTO 30HBI BO3MOXKHBIX ITepeMElUeHHA Merassa 6yayT orpa-
HHUEHBI MeCcTaMy, yKasa€HbIMU Ha puc. 76.

Vicxoast W3 TIpUBeNEHHBIX pacCyKIGHHV, MOXKHO HaMETHTh CJie-
LYWL NOPAROK PAcyeTa OTAENbHBIX 3JAEMEHTOB Kajaunbpa.

Puc. 76

Ornpegenenye pasmMepoB AeHCTBUTE/bEbIX §aaHLes

Bricora ¢JaaHIeB HCKOMOTO  KanauGpa, CAefyIOLIero (mo Xoay
pacyera) 3a OTKPBITBIM KaJHOPOM !

= he+ ah,,
rjie COrJiacHo ypaBHeHHIO (2)
Af, = — o
Dy +d

Eciu nckombiil kanubp ciepyer (o Xody pacueTa) 3a 3aKPbITHIM,
TO

h =h, + ah,
rfe, COrJacRo ypaBuenuio (1),
B2
A, = —2—.
Dm - hB

b Uickomblit duranelt MoXKeT 6blTh KAK OTKPHITRIM, TaK U 3aKDPHITHM.
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3Hasg BBLICOTY HCKOMOTO (aHua, onpenenseM KO3(QUUKWEHTH
06xaTHS ero BHICOTHl ¥ TOJHIMHBI B NpenbiyiieM Kanaubpe

h’ K
= M )\ = —

nO ho ’ 0 110

UJIH
i k
Q
—j . )\ = —),
e hy ’ ° s

nOCJAe Yero MOXKHO ONPEJeNHThL TOJMLIMHY MCKOMOTO (IaHUa y OCHO-
BaHMA U HA KOHUE:
b =1boho; @' =a,hy;

W
bo = b, hy; a(') =aq,h,— Aa,.

[Tonpaska Aa BBOAMTCA B (OPMYJy AJs ONpeneNeHdst ao’ B TeX
CHyuasik, KOrAia JKeIaTeJIbHO NOJHOCTRIO YCTPaHHTh oOxaThe (Jan-
na 1o TOJILHHE Ha ero
'Korle. HeoBxonuMoCTh _
BBEJCHUsI NONPaRKU IPH EM"I”’ :
pacuere OTKDBITOTO
tyianLa caenyllero 3a
3aKPHITIM XOPOLIO BHA- 1

& b Sy

-

Ha u3 pHC. 77, TAe H3D-
OpaKeHbl JiBa BO2MOXK-
HbIX cayyas obrxKaTns
psranna B 3aKpBITOM Ka-  1®
aunbpe.

M3 nopobus  tpe-
yroJeHUoB cdf u efg )
HMEEM -_L N

eg _ gf ajWe——

cd—c_f fwajLo_

Aaqg Ahy
- - = Puc. 77
bo—'a3 h3

i

’
(4

4
_ p
R il

S~y

HJTH

OTKyZA

Ahg (by-~ d3)

(38)
hs

Ag =

IlonpaBKy MOXKHO BBOMHTb HJIM B IIpOLECce pacuera HJIM 0pH
KOPPEKTHPOBAHHH OKOHUATEJBHBIX Pa3MepoB KaluOpos.
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Onpeaenerde Pa3MepoB LHelKU

Tosmyna miefiku
d-=d - k.
Hlupuna weiixku
B '=B—aAb,
rae

Ab=001B+(n—1).

Onpepeserne pa3mepoB JOXHBIX (aaHues

Pa3Meprl JIOXKHBIX (DJIAHLUEB ONpenessiorcs U3 ypasHenuit (33),
(36), (37)
h —=(0,03+0,05)h" - (n— 1),

a. ¢
b,y =(1,0+1,3)0b;

a, o= (0,6 0,65) b .

Hexotopbie nomogHuTesnsHble cooGpaKeHusl MO YaCTH BEICOTH
JOXKHBIX (DJIAHLEE yKa3zaHul B NPHBOAMMOM HHMKe MpPHUMEpPE KaJH-
6POBKY IIBEJJIEpA.

B ciayuae mpokaTkd liBeanepoB W 6ajok H3 OOUIUX YSPHOBBIX
KanuOpoE H3MeHeHWe BHICOTHl JIOXKHBIX (JIAHLEB INPOU3BOIHTCA
NPONIOPUHOHANEBHO OOLeMYy KO3(puIHeHTy aedopMalUd B JaHHOM
kasauodpe.

25. Ilpumep kanu6posky mseasepos Ne 16
Il auo. XapakTepucTHKa CTaHa W IPOUYHe YCJAOBHS COIMIACHO Ka-

aubpoeke Ganku Ne 16 (crTp. 84).

Pasmeps! xosomnoro npoduns: B =160 um; H=163 u 65 mu;
d=65 u 85 nm; t=10 um; R=10 mn (puc. 78);, yKJOH BHYT-
peunux rpafelt 10%; r=>5 mn.

ITockosibky fpH HacTpoHke cTaHa HauboJblIME 3aTPYAHEHHUS,'

BCTPEUAloTCsl NPH MOJYYEHHH TOHKOW IIEeHdKH, JJis pacyeTa NpHHH-
Maem
d=26,5 mun.

Oﬂpeﬂe.ﬂﬂeM HEKOTOpbIEe AONOJIHHUTEJJbHBIE Pa3Mephl.

Hpumep raaubposku weesrepos Ne 16 : 157

BricoTa QJannes

h=H—d=1630—6,5=0650—28,5=2565 munm.

Tonmuua ¢JaaHUeB y OCHOBaHUS

t

56,5

o

b=t+%tgo¢=10-_{s L 0,1 = 12,8 mn.

Tonmuua (aanieB Ha KOHUE

t

o

0.2, 0,1 =17,2 mm.

h

OnpenednisieM ropstne pasMepbl YHCTOBOTO HPOQUIs:
B =160 - 1,013 =162 mx;

N
N
_ =, — . u\
d=26,5-1,013=6,6wun, : e
h=565"-1,013=57,2mum =) ~
b=1228-1,013=13,0 ma; 4 T o
=17,2.1,013=17,3 mum. ] /]
’ 3| @’/
Jls  TpelBapUTEJBHOTO  ONpelefeHds  y ™y 25

gycJa OPONYCKOB M OOIIeHl cXeMsl 1IpoKaT-
KM HaMeuaeM KO3(HUMeHTH aeopMalnu B ‘Puc. 78
OTJeNBHBIX KaJgubpax.,

IlpuuuMaeM B PacCUMTHIBAEMOH CHCTEME KAJHOPOBKH JBA KOHT-
POJILHBIX KaJubpa — NPENUHCTOBOH H OAMH M3 MEePBBIX (HaCOHHEIX
KaJaubpoB.

Kospuuuent gepopmaiuu B KOHTPOJbHBIX KanubOpax onpeje-
JageM corjiacHo ypasHenusim (30) n (32).

Jlas nepsoro (NpemyHCTOBOTO) KOHTPOJBHOIO Kanubpa

1 hs
Komrp = 1+ Dy —hy
Cunrasg
h,~h =565,
Dy~09D—d=0,9-540—6,5=480 mun,
foydaem
, 56,5
= —  =1,133.
Koz = 1+ 480 — 56,5 ’
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s BTOpPOro KOHTpOJBHOrO Kaaubpa
” Dy,

KOHTDp — Dy — 2/13 .

Huamerp BaJKoB mepBLIX KaeTedl crana paBen 630 mam. Tommwmua

LIEHKH u BBICOTA (hJIaHLa HEeM3BeCTHbl. JlJIg onpeneyeHus k opueH-
THPOBOUHO TIPHHHMaeM

d =22 mMm; h=58 mnu.

Kak [I0OKa3biBaer NpakKkTHKa pacyeToB, Jpake 3HauUTEJbHblEe

OWHOKH PH HAa3HAYEHHH d B h He BBI3bIBAIOT CYLIECTBEHHBIX OTKJIO-
HEeHUH B Bejuuune k'’

KOHTD *
Dy = 0,9 - 630 — 20 = 547 MM;
“ 547 — 22
orTp = = 1,28.

(547—22) — 2. 58

Il nmpenBapHTeNbHBIX MOXCUETOR npuHnMaeM ofilee YHCIO
haconHbIX Kamu6pos (cTp. o4)

n=1"1.
Hamee, wa ocuobanuy NPDAKTHYECKHX JaHHBIX, HaMeuaeM hpeﬂ-
BAPHTEJIBHO IJIST OCTAJNBHBIX YEThIpeX * KaJHOPOB CJIeyIOUIHe KO3-

unrentsl negopmauusy, IpeACTABJSIOMINe ~apu(pMETHYECKUH  psit
€ sHameHaresieM nporpeccun 0,15: :

L1; 1,25; 1,4; 1,55.

Torna obuwit kosduuenT AepopManuy TOMNKMHB (JIAHUEB, 3a
BBITETOM KO3(HLHEHTa B IePBOM KOHTPOJBLHOM Kanubpe (corsacHo
YCAOBHIO MO TOJIIHMHe (JaHILl B Hem 00KMMAIOTCST), COCTABHUT:

hoom = 1,28 - 1,1 - 1,25 - 1,4 - 1,55 = 3,82.

s onpenenenus akTHIecKOro oflero ko3¢ uuHeHTa nedop-
MalliH HaxXOAUM IUHDHHY MEePBLIX CeMH KanuGpoB
lupuna Broporo kanuGpa

B.z———Bl_'AbI,

rae
46,=001"-B, +(n—1)=0,01 - 162 + (1 — =16 mxn;
. By, =162 —1,6 = 160,4 mum.
[upuna Tpervero kammbpa
8by, =0,01-16044(2— 1)~2,6 mu;
B, =By, — Ab,=1604—26= 1578 mm.

* Koapunuenr nedopmaunn B paspesHoM Kkannubpe onpenessercs nocJe
ONCUeTa BLICOTH 34TOTOBKH, 3ajaBaeMo¥ B STOT Kaauop.

Hpumep xaaubposku wsenrepog Ne 16 159

AHAJIOTHYHBIM pacyeroM IOJyyaeM MIHPHHY KaauOpOB: ueTBep-
toro — 154,2 mm, naroro — 149,8 mm, mecroro— 144,3 mm, celb-
moro — 138 mm u Bochmoro * 130,6 mam.

O6uui Kos(uIMeHT nehopManuHd B CeMH KaJubpax COTJIacHO
vpagueuno (33) .

: By 138

]‘»1_7=2b1 - 2.13

~ 5,3,

y1o GoJbille TOJYUEHHOTO B

5,3

=139 paza.
a2 WY pas

HeobxoquMo yBENHUHTb MPHHATHIE KOI(DHMUHMEHTE JedopMallHy,
4yTOOBl UX OPOH3BENEHHE NABaJo 5,3, WM YBEJHYUTh YHCJIO KajuG-
DOB ZI0 BOCbMH. B naHHOM ciyuae Hesecoo6pasHee YBEJHUUTb THCIO
kaaubpoB. IlpuHuMaeM elle oAMH Kaiaubp ¢ KO3(QHIHMEHTOM o6xKa-
s 1,5 B OZHOBPEMEHHO YMeHbIIAeM KO3 (ULHEHTHI 1,4 u 1,55 no
1,35 u 1,5, urofip nmpousmeneHuie BceX KOO(PULUEHTOB medOpMAaLHy
napaJo

Kopm = 5,3

CocTaBnsieM OKOHYATENIbHYIO CXeMy KaJuOpOBKH B BOCEMbL UDPO-
nyckoB (taba. 7).

Tabauua 7
Cxema KaanGpoBku umsennepa Ne 16
Ne xaamOpa 1 2 3 4 5 ‘ 6 7 ‘ 8
Ne wknet . . . . . . IX [ VIHI | VII J Vi 1 \Y IV 111 II
e O HOHmO O EH, Pagpesn.
Kambpa . . . ‘ ] | ‘ J ‘ |
@opma o - - | | TF | UL

{ ‘ |

Koagpuuuent ne(’pop.- . 135 1.5

Malum . . . .

1,281 1,5

1,1 |1,133| 1,25

* [llupnua paspe3Horo kanubGpa Morjga ObITb HalaeHa cpasy mo ypaBHilém’(‘)
(14), Ho, mpeaBuas HEOGXOAMMOCTbL CIIPEAEJCHHS IUMPHHBL Ka)ZOTO  KajHOp:
B npoiecce KaJdHGPOBKM, MpoLLe ONpeleJHTh €€, KaK yKaszaHo.
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[TepBulit kKaaudp (kaers IX)

Pasmepsl npodunass B kiaerd IX OpHHWMAaeM paBHLIMH ICPAUMM
pazMepaMm

B' =162 MM, d' =66 mm, h =572 mnm,

b, = 13 mu, a, =13 mm.
[Tnomane QJaanna
;- 1,3413,0

, a + b
F():Mh —f57,2=581 MMZ.

2 0
[Inomanp wefiku

.t

F =B -d =162-6,6=1070 msu’.
[Tnomane npoduns Ge3 ydyera paanyCoB 3aKpYIJICHUS
F' = F, - 2F, = 1070+ 2 - 581 = 2232 pu?.

Bropoii kamuGp (xkaetb VIII)

Pacuerneii koaduument ofxartus 1,1 (kospuuHeHT ofkaTus
8 KaIetn 1X). ‘

Bricora neficTBHTeNbHBIX (3aKpHITHIX) (uUiaHlEeB

B, = hy -+ & hy;
rae
Ahoz__dho_ :
Dy +d
/z;= 57,2 — 6,6 57,2 — 56,4 sn.

(486 —6,6) + 6,6

Koaouuuentsl o6:KaTHA BBICOTHI M TOJILIHHB B OTKPHITOM (PJaH-
lle mepsoro xanaubpa

k 1,1 h, 56, 4
hg=— = — = 1,12; = 2 =" .. (985,
0 o 0,985 ylay Mg ,985

ho 57

HefictBurenbure paanun. Tomuuaa djanta y ocHO-
BaHHU :

b, =bole =13 1,12 =145 suu.

Hpumep xarubpoeKu ulgeanepos M 16 161

ToamiuHa (pJaHla Ha KOHIE

4, = agho =173 1,12 =282 mn.

ITnowaznp ¢aanua

, “+b 8,2+ 14,5
F = i"_-f_—s o= —" " 564=0640 un’.
3 2 3 2

Joxuble ¢JaHIib. Beicora JoxHbix (raHues
R, =(0,03+0,05)h, - (n—1); h=0,04-56,4(2—1)=3,0 sn.
Tonuvua ¢Janies y OCHOBaHHA
b= (1,0+ 1,3) b, = 1,3+ 14,5 = 19,0 s

CorjiacHO NPHHATOR (hopMe JOXKHBIX (JIAHUEB, TOJIIMHA HX Ha
KOHIlE

’

a, =0
Maomans ¢ranua
. bl +d, . 19,0410
Froledbo pr 20 T0 30229 aat,
o} 2 o 2

I e ii k a. ToauHa LIEHKH

d'=d-k=66-11=17,25 snm.

Hlnpuna meHKH
B’ = 160,44 mus.

[Toomans neldku

F =B .d —1604-725=1162 ux’.

H1

Tlyomwans Bcero Kanubpa

’

F'=F 4 2F +2F = 116242640 4229 = 250044

1t

11 I5. T1. Baxthuos u M. M. Ilrtepros
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Tperuit kaauGp (xaers VII)

Pacuerdbifi  KO3umUeHT 06kaTH NPEIBAPUTENLHO MPUHAT
1,133 (xoadunuent o6xkaTus B MepBOM KOHTPOJBHHOM Kanubpe).
BricoTa HmeACTBUTEJBHEIX (JIaHIEB

h,=h,+ah,
rae
h2 56,42
Ay —— = =175 mu;
Dy —hy (486 — 7,25) — 56,4
k. =564+ 75=639 ux.
IlpoBepsiemM NPHHATEIR KOI(DHIHEHT O6KaTHSA
h, 63,9 ,
T]a = h: = ?,4 = 1,133 = kHOHTp'

KoaduuuenT o6:xaTusi TOJIUHHEI

1,133
1,133

I\ =1,
KaKk M NMPHUHATO MO YCJOBHIO.
HedictTeurtenbubse (aai b, ToduHHa ¢aaHua y OCHO-
g8aHHA
’ N -
b, =0b,-h,=145-1=145 nun.

[

Tosinura ¢(aaHua Ha KOHUE
a,=a,-,;=82-1=82 ux.

Iaomans dianua

, ag+b, . 8,2+14,3
Fo=—F h, =

(1]

63,9 = 725 ma’.
Jloxube dnani b BoicotTa JOXHBIX (JaHUeB

h =004k (n—1)=0,04 - 6393 —1)~35 s

Tonmuraa (anueB y OCHOBaHHSA

b, = 1,36, =13-145~19 un.

Hpumep rarubposky weensrepos N 16
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1>

Tosiiyaa (iaHLeB Ha KOHLE
a,=(0.6+0,65) b, =06 19114

[Tnowans ¢ranua

o aytb, 11+ 19
Fl=—2"""h

We#ka. Tomuuna wedku
' =d k=125 1,133=282 mu.
Wuprra meiiku
" B’ = 157,8 un.
[Tnomans wefikn

F;n =4 - B =82 157,8 = 1295 nu?.

[Mnomanr xamubpa

F'=F. “2F, + 2F, = 1295 4+ 2 - 725 4+ 2 - 75~ 2900 uA>.

Yerpepralit Kaauop (kjaers V1)

Pacueranii kod(puuuent obxarusa 1,25.

Iponoixast pacuer B TOH Ke NOCJIELOBATE]LHOCTH, UMEEM:

h. = ho 4 8 ko =63,9— 1,08=62,8 ix;

A dho _82:639 o
© Dy +d (486—8,2) +8,2 ’
hy 62,8
o= — = —— =0,985;
o 63,9
o= LBy 97,
To 0,980

HeticTsurtenbuse Qaanib. Onpexensem:

b =bo-h,=145-127=184 mu;
@ =a,-hg=282+1727 =104 mn;

10,4 + 18,4

= —— .5 ="T5um
2

- 62,8 =905 mm
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Jloxuse ¢paanib. Onpenensem:
K = 004k (n—1)="004-628(4—1)=8 nu;

’

b, = 1,26, =12-184 = 22 mx;
a, = 0,6b, =0,6-22=13 mu;

a;+b’3_ , 13,0 + 22

" _— = 21
F = By =~ - 8,0 = 140 wu

3
Dleika. Onpenensem:
d'=d-k=282.125=1025 mu;
B = B—ab=157,8—001l 157,84 (3 — 1) = 154,2 sa;
Fl = B'-d" =1542-10,25 = 1580 s#s®;

’ o4 ' 2. . = 3670 M.
F=2F0+2F3+Fm_2_905+2 140 4 1580 = 3670 MM

Natwit Kaaubp (kiers V)
Pacuerusili Ko3huuuent ofxatusa 1,35.
h = hy + 8 h;

dh 10,25 - 62,8
Ahy=— - =

— - =—13 #i;
Dy + @ (486 — 10,25) + 10,25

B, =628—13="61,5 unm;

hl 61,5
7]0 = 10 = — == 0798,
o 62,8
k 1,35
hog = — = 199 1,377
o 0,08

JleldcTBHTEJDbHDBIE ¢ JraH bl Onpeaensem:
b = by ko =184 1,377 =253 mn;

a(’) =a, - }0 = 10,4 . 1,377 = 14,3 mM;

, ap+b, . 14,3+233
Foe= =20 ppem ———

- 61,5 = 1218 m.®
2

e

.

S
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Joxube paaniyn. Onpenensem:

he = 0,04 ho(n— 1)=10,04-61,5-(5— 1)=10 mm:
bo=1,1 by =1,1-253=28 mu;
a, =06 b,=06-28~17 mum

Fl— as-zi-bs 17 + 28

. By = — 10 =225 mm?.

e it k a. Onpenensiem:
& =d k=1025135= 13,85 mn;
B’ =B—Ab=1542—0,01-154,2 + (4 — 1) = 149,7 ma;
Fum=B'-d = 149,7 - 13,85 = 2070 mm?;
F' = Fpy 4+ 2Fg + 2F, = 207042 - 1218 4- 2 - 225=4956 ms?;
Ha pammom sTane pacuera uejecoo6GpasHO NPOBEPHTb KOIGDHIH-

eHTH JAedopMalyu HATOTC, HIECTOro W CeibMOro Kanubpos (kiereh

V, IV u III), utoOsl u30exaTh NepepacyeTa MOCTe OKOHTAHUA Ka-
JTHOPOBKH.

Ulupuna BocsMoro Kasymbpa (kiaets II)

By=B,— 0,01 B, - (n—1) =138 — 0,01 - 138*(7T— 1) = 130 ,6 un

O6unit koauuueHT o6xaTHsl TOJIIHHBEI (DJAHIA B TIATOM, Lle-
CTOM ¥ CenbMOM Kanubpax

e =B
°0m T 25,
rae bs — TOJIIIHHA OCHOBAaHUS JEeHCTBATENBHOIO ¢JiaHlia B HSATOM
Kanope;
130,6
room = ——— = 2,58.
o0m T 2.25.3 ’

[IpousBeneHne NPHHATHIX KOZ(PHLUEHTOB JAeopMaluH B NATOM,
IeCTOM H CEXbMOM Kasnbpax

Fosm = 1,5+ 1,28 - 1,5 = 2,88,

* BennunHa B; =138 mm Obiia mnoayyeHa Bbllle B HavajJe pacyera Ka-
JAHGPOBKH.
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UTO HECKOJILKO  OOJbLIE fogp- (PakThyecky DacxomIeHHe elle
foJibllle, Tak Kak, PaCCUHTBIBAsT Ay B NATOM H CelbMOM Kajubpax,

>

Kak f , T. €. JeJsi Ha YHCJIO0 MeHplue 1, MBI HOJYyYUM B 3THUX
A

Kanubpax BeJHUHHY ', 0OMblle K W, CJACLAOBATeNBHO, OOliee IMpo-
u3Benenue ux Gosbie 2,88, Mcxoas W3 ITOTO, K o6 LOJKHO ObITh
HECKOJIBKO MEHbLIE g5y -

JJisi paBHOMEPHOro pacnpefie/leHHsT Harpy3KH .10 KJETSIM yMeHb-
WaeM KO3(pHUIKEeHTH AepopMaluy B NATOM H CEABMOM Kaaubpax A0
1,4, B pesyJjbTare MmoJaydaeM:

Rogmy = 1,4 - 1,28 - 1,4 = 2,51.

IHecToii kambp (kaers V)
Pacyernntii Ko3dunuent obxartus 1,4.

By = By A by
Afp = 4 13,85 - 61,5 N
o (D +) (547—13,85) + 13,85

— 1,5 Mm¥:

hy=615—15="60 mm;

h, 60
= —=——=0,975 mm;
Mo hn 61,5 ’ H

o kL4
07y, 0,975

= 1,43.
HeficreuTtenbHbe ¢Qaanusl. Onpenensem:

by = by oy = 25,3+ 1,43 = 36,2 mm;
Gz =0y 1o— 14,3+ 1,43 =20,4 mu;

P 20,4 + 362
F, = o T

- 60 = 1700 mm®.

_ * Benuyuna Duun = 547 Mm ans kiered [—IV' 6piia paccudraHa B Hayasde
KaaHOPOBKM.

M
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Jloxuble ¢aanub. Onpenensem:

ho = 0,04 hy(n— 1)=0,04-60(6— 1) = 12 mu;

bo=1,1-by=1,1-362=40mu, o
ao = 0,6 - bo= 24 mm;

ag+by

Fo— St o

24 4+ 40
+ - 12 =384 mam’.

Hle#x a. OnpeaenseM:

d=d-k=1385-14=194 un;
B’ = B— ab

149, 7— 0,01 - 149,7 4+ (b — 1) = 144, 2mx;
Fouo=d - B =194 - 144,2 = 2800 man*;

F' = Fy + 2F, + 2Fy = 2800 4+ 2 - 1700 - 2 - 384 = 6970 mm®.

Cenbmoii xamuép (xaers II)

[lpenBapHTeNbHO pacCUUTAHHBLIA KO3GHUHEHT 06GXKaTua B HIe-
cToM (3akpbiToM) KaiuOpe 1,28.

hy = h, -+ Ak

R: 60,0
(547 — 19,4) — 60,0

= 1,7 um;

ho = 60,0 + 7,7 = 67,7 mm;

hy 67,7
o = g 60,0

=1,13.

[lo ypaBrenio (32) mpoBepsaeM Ko3(pHUHEHT oOxKaTus

» _ DHI

b 547 — 19,4
KOHTPp — D ; =
w— <fg

(547 — 19,4) — 2 - 50

— 1,29,
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(BenuunHy K MOXHO TakKe ONpeNENUTL 10 yPaBHEHHsIM
s - hy +A hs)

kl:OHTD = ’ =
— g ’ KOHTP ha A ’13
Takum ofpasom,

=120, ,, =129 u x, = I.

HelicTBHTeAbHBl @ d)ﬂ\aHLLbI. Onpenensem: °
bo=0b, X, =2362-129=46,6 mu;
@ = ag-x, =204 -1=204 mx;

ay+ b,
2

20,4 - 46,6

Fo= ho = — . 67.7 = 2260 MMZ.

Jloxunpe &aaunus. Onpenensem:

hy=0,04 ho(rn—1)=0,04 - 67,7(T—1) = 16 an;

¢

by =1 - by = 46,6 ~4T mn;
@ =0,6 - by =06 - 47 = 28 mu;

’ ’
/ ag + by

r
Fr = -

28 + 47

- 16 = 600 mm?.

I e it k a. Onpenesnsiem:
d=d-k=194.129=1250 mu;

B'=B—8b=1442—00! - 1442 + (6 — 1) = 137,8 sn;

Fu=d - B =250- 137,8 = 3440 uum?;

. F'= Fiy + 2F; + 2F, = 3440 4+ 2 - 2260 + 2 - 600=9160 ma®. -

¢ Bocemoir xaaudp (kaers II)

Pacuernblit kosduuueHT obxatus 1,4.
’
ho = hy + Ahy;

d-hy _ 25617

ahy= —
Dy +d (547 — 25) + 25

=— 3,1 mu;

S s

=

e '-‘__.-Mwh i ~' .
RS

.:.‘ e
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ho = 67,7 — 3,1 = 64,6 M;

hy 64,6
=0 =096
T R, 67,7 ’ 2
= =14 46
To 0,96

HedcreuTenbuble dJanub. Onpegensem:
bo == by - by = 46,6 - 1,46 = 68 mu;
ag = Q- hg =204 1,46 = 29,8 mu;

c4-B. . 20,8-68,0
Fo= %% _;’_ 64,6 = 3190 ma.

2

Jloxubie ¢uaanibl. OnpenenseM: o
hg = 0,04 - ho(n— 1) = 0,04 - 64,6 (8 — 1) = 18,0 s
by=10 - bo=68 Mm;
ay =06 by =006 - 68 =40 mu;

, a, + b, , 40 468
F3=——823'h3=

- 18 =970 mad.

IITe i k a. Onpenensem:
d=d-k=25.-14=2350 mum;
B’ =B—Ab=137,8—0,01 - 137,8 4- (T — 1) = 130,4 mu;
Fu=d -B =350-130,4 = 4560 mm?

F' = Fiy + 2F) +2F; = 4560 4-2 - 3190 + 2 - 970 = 12880 mm®.

B BochMoM kanubpe, Kak W HaMeyaJoch, NOCTHTHYTO Mepeceye-
HHe BHYTDeHHMX rpanell duaHues (2by=B’). ‘

TTonyuennbie pacueTHble JaHHBle cBeJesbl B TabJ. 8.
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Tabauua 9

MpuusaTme pasMepnl KaauGpos wsengepa Ne 16

|

C - 0D e D oG
——— N )

IMeRKa

JIosHble QIAHTB

NONoHeHUE
B Kaaulpe

3
5
8
10
2
6
2

OTKpBITHIC
3aKpuiThie
3aKkphiThie
3aKpolThie
OTKpPHTHIE
3axpriThie
3aKpoiThie

=

YHIIOH
%

0,5
2
3
10
10
10
10
5

R

11
14
20
28
50

35

MONTFT TN OO

|

HejcTBUTeNbHbe (1a HI(E
b

TONOMHEHUE
B Kanubpe

3aKphiTHe
OTKPBITHIE
OTKpBITBIE
OTKpBITHIE
OTKPLITHIE

HIBIH
N

1X | OripoiThie
VI
VIl

V [ OTKpoiThie

IV { 3axpblhie

111
I1

VI

edonires
W

— N R O 0

* B OrKPBITHX KaJudpax pasMep % IIOKABHIBAET BHCOTY BATIONHEHIA.

-

-

Hpumep xarubposku wseasepos Ne 16 17%L

KoppextrpoBanue u onpepesneHne HEKOTOPbIX J1OMONHHTEAbHBIX
pasmepos

Mnpuny Bcex KanubpoB yMeHblaeM Ha BeJHUMHY NOUYCKa
—2 mm.
CorsiacHo § 24, uCrnpasjisieM TOJIUMHY KOHIOB OTKPBIThIX (ian-
UeB, 3a1aBaeMblX B 3aKPbITbie (KOHTPOJIBHEIE) KasHOpHL.
[Torpaska mas Tpetbero xanuépa Ha OCHOBAHMM ypaBHeHHs (38):
Ahy ( by — a5) 7,5(14,5—8,2)
R - 56,4

Aq =

== 0,85 mm.

Tomuuna xonuna ¢aanna B TperbeM Kajubpe

ao=8,2—085~7.4 mm.

TTopaBka s cenpMoro xannbpa

Bhg ( by — ag) 7,7 (46,6 — 20,4)
Aa = =

Ry 60

Tonmuna xonua ¢ax-
Ha B CeAbMOM KaJjaubpe
o = 20,4 —3,4 =17 mm.

B cBasu ¢ sHaunTeNh-
HEIM YMeHBLICHHEM @y B
ceAbMOM Kanubpe HECKOJb-
KO YMeHbLUdeM (o B BOCh-
MOM KaJjubpe, TpHHHAMAS
ero pasHbiM 28 um.

Bricory noxkHBIX Gaau-
HeB paspesHoro kKaaubpa
JJIs. JIyYIlero BHINOJIHEHH S
AEHCTBUTENbHBIX  (JIanles i\’
ceipbMoro Kanubpa yBeaH-
ugBaeM A0 22 MM,

OcraJibibie pasMmephl
dJaHues ocrapiseM 6es
HU3MEHEeHHH,

Papuycel  3axkpyrnenuii
R wMexxny niefikoli u Jned-
CTBUTRJIbHBIME ~ (QJIAHIAMH
onpezessaeM CONIaCHO NoJioxkeHHsaM § 11. Dtumr  Ke paguycamu
OpOPMIAIOTCST COeNHHENHE KN C JIOKHBIMH (JAHIAMy U BHYTPeH-
HHe YrJbl JOXHEIX (uaaries. Hapyxape yrapl  JIOXKHBIX — QIaHAEB
OpOPMASIIOTCST pajHyCcaMu, PaBHBIMHM TIOJOBHHE YKa3aHHBIX.

=34 MM .

L*aé; /Jj
9%%

Puc. 79

Yraon 207
(29 %42
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Tabauua 8

u é HelicTeuTeNbHEE $AaHDB Jlouctale ¢pnaudnl Ieiika
% g k F HONOKEHHE NOJIOKEeHRe
= 8 B HaJEODe h [ b ! 3 F | B ramuGpe B F
IX 1,1 2232 Orkpeiteie (57,20 13| 7,310,985/1,12 | 58] — — | - 6,6 162 1070
VIII 2 11,133} 2500 3axpnivie 56,4(14,5( 8,21,133(1,00 | 640 Orxpwuirpie 19,01 0,0 7,25|160,4] 1162
\28¢ 3 11,25 | 2900| Orkpuiteie |63,9(14,5) 8,2(0,985(1,27 | 725 3axpoirste 19,0111,0 8,2 |157,8] 1295
V1 4 11,35 | 3670] Otxpuitsie 62,8/18,4] 10,4 (0,98 1,377 | 905 3axpuiteie 22,0 13,0 10,25/154,2! 1580
v 5 11,4 | 4936 Orxpwroie 161,525,3] 14,3 10,975]1,43 |1218] 3axpsitsie | 28,0 (17,0 13,85(149,7 2070
AY 6 (1,29 { 6970 3axpwuithie 60,0/36,2{20,4 11,13 |1,0— }1700] OTKpbITHIE 40,0124,0 19,4 (144,2| 2800
—1,29
111 7 (1,4 9160| Orxpoithie [67,7/46,6] 20,4 (0,96 |1,46 (2260; 3axperroie 47,0128,0 25,0 |137,8| 3440
11 8 | — [12880] Orxpoithie [64,6(68,0(29,8( — — {3180| 3axpbiThie | 68,0 40,0 35,0 1130,4] 4560
Tlpuusithie pasmepsl KaJduGpoB 1wBediepa Ne 16 Tabauua 9
- HefcTBATeNbubEe ¢r1a HIB - Jloidble PAaHIH Weiira
L% 1 B o T B
I N IO PO I b o - o B | o
1 IX | Orepuitere | 57,2 | 13,0 { 7,3 { 10 0,5 — — — — — — | 160 6,6
2 VIl | Saxpeiteie | 56,4 | 14,5 ] 8,2 11 2 Otkperteie | 3,0 (19,0 { 0,01 14,0 5,0 | 158,5] 7,25
3 VIl | Orkpeiteie ) 63,91 1451 7,4 11 3 3aKphIThie 5,0 119,0 (t1,0( 11,0 | 5,0 | 156 8,2
4 VI{ Otxpsiteie | 62,8 | 18,4 | 10,4 14 110 3aKkpoiThie 8,0 22,0 |13,0( 14,0 | 7,0 | 152 | 10,25
5 V | Orkpeiteie | 61,5 | 25,3 ¢ 14,31 20 10 3axpuThe | 10,0 {28,0 |17,0] 20,0 | 10,0 | 148 13,8
6 1V | 3axpureie | 60,0 | 36,2 | 20,41 28 10 Otepuiteie | 12,0 140,0 |24,0] 28,0 | 14,0 | 142 | 19,4
7 111 | Otkputeie | 67,7 46,5 [ 17,0 35 (10 Baxpuiteie | 16,0 [47,0 |28,0] 35,0 | 17,0 | 136 | 25,0
8 I | OTkpuitoie | 64,6 | 68,0 [ 28,01 50 5 3axpuiteie | 22,0 (68,0 140,0( 50,0 | 25,0 | 128 | 35,0

* B OTKPBITHX KA/AMGpax pasMep /i [OKasbIBaeT BLICOTY BATIONHEHNA.
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KoppexTthnpoBanne u onpejesieHne HEKOTOPbiX JOMNOJHATEJBHBIX
pasmMepoB .

IHupury Bcex KanuOpoB yMeHbLUIAEM Ha BeJHYKHy JHONYyCKa
—2 mum.

Corsnacso § 24, ucnpasJgsiem TOJNIUHY KOHIOB OTKPBITHIX (JIaH-
[{€B, 33/aBaEMbIX B 3aKPHITEIe (KOHTPOJIBHEIE) KaJHGpHL.

IMonpaBka ajsi TpeThero Kaiubpa Ha OCHOBAHHM ypapHenus (38):

Bhy ( by — as) _ 7,5(14,5—8,2)
hy . 56,4

Aq = = 0,85 mm.

Tonmuga kKoHUa (JuaHla B TperbeM Kaaubpe
a6 =8,2—0,85=~74 mm.

[Tormpapka IJIs CEAbMOro KajiHOpa
Ahg ( by — as) 7,7 (46,6 — 20,4)
ks o 60

=34 MM .

AQ =

Toanigna KoHna GJan-
Ha B cenapMom KajauOpe

a0 = 20,4 —34 =17 mnm.

B c¢Bsisn ¢ 3HauNTeNDb-
HEIM yMEHBUICHHEM dp B
ceIbMOM Kajubpe HeCKOJIb-

KO VMEHBIIaeM gy B BOCh-
MoM KaJgaubpe, DPHHHMASA
ero PaBHbIM 28 M.

Bricory moxubix Gbaan-
1ueB paspesHoro Kajaufpa
AU JIYUIIErO BBIDOJHEHHA
NEACTBHTENbHBIX  (UIaHLEeB =)

,‘\1

ceIpMOro Kajsubpa YBeJH-
upBaeM mo 22 mu. L [_l
OcraspHble  pa3Mephl a5 /e
%

JaHUeB OCTaBjsieM 6e3  Yraow 2% ‘_‘
¢ (9% 02 24
Puc. 79

U3MEHEeHuH,

Panuycel s3akpyrienuii
R Mexny welko# u pel-
CTBHT&JIBHBIME  (braHnamu
onpenensieM CorJIacHO nosioxkenusiv § 11. Dtumu ke panuycaMmu
ohOpMIAIOTCS COelllHeHNe efiKn ¢ JIOXKHBIME (hJIaHaMy ¥ BHYTPeH-
HHEe YIB! JOXKHBEIX (uiaHues. HapyxkHuie yrab JIOXKHBIX — (iaHies
OQOPMIISIOTCS] PajiiyCaMK, PAaBHBIMH MOJIOBHHE YKa3aHHBIX.
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[TocTpoenue koHua ¢aanua MOMY3aKPHITOrO (BTOPOrO KOHTDPOJb-
Horo) kaJjubpa BHAHO W3 puC. 79,

Ilpraumasi paccTosiuHe MeXKAY pPasbeMOM BAJIKOB W KOHIIOM
thrauua

h=a,= 20,0 un,

onpemenseM Cy:KeHHe KOHUA ¢daanna, BeJHUHHa KOTODOTO BHAHA
H3 [NOCTPOeHHsT Ha puc. 79.

3
h'—_

4, — dy = (g +1g¥) — > = 20“

0,1 +0,2) ———— —;2,6 MM,

Tonmuna kKonua ¢aaHna
@y =20,4—26=178 mr.

Panuychl 3akpyrienufi Ha KoHLIe (ilaHna H MEXAY JadieM
u GypraMy noafupaeM KOHCTPYKTHBHO. i

Ipunarbie pasMepbl KaauOpoB oBeneHbi B Ta0a. 9 u Opeacrabiie-
Hbl Ha puc. 80. Pasmepsl B cko6Kax, NpeaCTaBJAIOLIHE pacueTHble
AdaHHble, AAI0T BO3MOMXHOCTb CYAHTb O H3MEHEHHSX, nomyquHux
B pe3yJbTaTe KOPPEKTHPOBAHHSI.

PaszMepnl HCXOQHOW 3arOTOBKH

IIpunsThie pasmepbl paspe3Horo kajaubpa npeACTaBjeHb Ha
puc. 81.
Ilupusy HCXOMHOH 3aroTOBKH onpe,aenﬂeM u3 ypasuennst (27)
I

By = Byua — (0~ IO) MAM;
B,.=B,—2[% +h )t
MuH — “pT <? + a. (1)) gq’;
rae '\, — YroJ YKJOHa HApyHBHIX TpaHeH Kauuopa,
By = 128——2( +22)-0,05= 124 aen;

B, = By — (0 + 10) s = 124 — 4= 120 m;

BulcoTy 3aroToBKn Onpefedisiem mo ypasHenuio (26).

-

Hpumep rarubposku ugesnepos Ne 16

175

Tlnomanp paspessbix KJIHHBEB ofpeiensieM u3 puc. 8l:

Fp,}{:—; (128 — 2 - 40) - 22 + %(128—2 - 28) - 65 = 2870 su® .

Cpenuss wnpuHa odara jegopMalyy

B, + B

|
|

I
N
l N
R o~ 75 = 29 L

Pac. 81

s

Beicora paspesnoro xaJubpa

°

Hy=hy+ hag 4+ d=0654 354 22 = 122 ux;
IloncraBnsst nonyueHHble AanHBle B yDaBHeune (26),

2 2870

Fo. &
2 Ipx s S 122140 e,

H,= " - =
0 3 5. + Hy

uMeeM
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[Ipodoascerue npurosxrcenus
Hpunoxcenue 1

BAJIKU NBYTABPOBBIE (COPTAMEHT) I1O OCT 10016—39

g Pa3MeDEL, 4K Hnomans.
Jonyckaemble OTKJOHEHHA NO pa3MepaMm & }
8 ceqyeHUA
hut IIo =
Ho ecote| — nonmn TommaEe E h ' b d ¢ r r cm2
Ny opoduna
wu o7 fa| 210 122 8,5 13,7 10,5 5,3 54,6
6| 270 124 10,5 13,7 10,5 5,3 60,0
10, 12, 14 +2,0 ) +1,0-1,5 +0,6
ég, ég s o7 2,0 {~+1,3—2,0 £0,7 ta| 300 126 9,0 14,4 11,0 5,5 61,2
, 22, 24, 27, , 30 1b| 300 128 11,0 14,4 11,0 5.5 67,2
40304633503655 ool 139 j'l_‘;gzgg 10 be| 300 130 13.0 14.4 1.0 5.5 73
{a ' 330 130 9,5 15,0 1,5 5,8 68,1
33 { b 330 132 11,5 15,0 11,6 5,8 74,7
z PasMepHl, i IInomans 1 ¢ 330 i 134 13,5 15,0 11,5 5,8
’§‘ ceueHHA
& ) . R o [a| 360 136 10,0 15,8 12,0 6,0 76,3
= h b a 1 36 ;b | 360 138 12,0 15,8 12,0 6,0 83,5
~ _ le| 360 140 14,0 15,8 12,0 6,0 90,7
10 100 68 4,5 7,6 6,5 3,3 14,3 fa| 400 142 10,5 16,5 5 6,3 86, 1
40 ib 400 144 12,5 16,5 12,5 6,3 94,1
c| 400 146 14,5 16,5 12,5 6,3 102,0
12 120 74 5,0 '8,4 7,0 ' 3,5 ‘ 17,8
‘ al| 450 150 11,5 18,0 13,5 6,8 102,0
o1 5 45 {b | 450 152 13,5 18,0 13,5 6,8 111,0
14 140 80 | 55 9,1 7.5 3,8 1, c| 450 154 15,5 18,0 13,5 6,8 120,0
' 9 8,0 4,0 26,1 al| 300 158 12,0 20,0 14,0 7,0 119,0
16 \ 160 88 ‘ 6,0 ' 9 \ \ 1 50 {b6| 500 160 140 | 2000 | 140 70 | 12900
; . 1e| 500 162 16,0 20,0 14,0 7,0 129,0
18 180 1 94 ‘ 6,5 ‘ 10,7 ‘ 8,5 ’ 43 30,6 -
al| 550 166 4 12,5 21,0 14,5 7,3 134,0
T 55 16| 550 168 14,5 21,0 14,5 7,3 145,0
200 100 70 I B 45 35 5 c| 550 170 16,5 21,0 14,5 7,3 156,0
la N ’ ’ 3 ’ .
20 {b 200 102 9,0 11,4 9,0 4,5 39,5 ' v ‘
| a| 600 176 13,0 | 22,0 15,0 7,5 | 151,0
60 {b| 600 178 15,0 22,0 15,0 7,5 163,0
2\20 o 75 123 0.5 48 42,0 cle| 600 180 17,0 22,0 15,0 7.5 175,0
22 {ﬁ 220 112 9,5 12,3 9,5 4,8 46,4
7 OpuMeganune, JToOYyCKaeTCA YHIOH HAPYHBIX rpaHel monok go 1,25%.
: 240 116 8,0 13,0 10,0 s 5,0 47,
24 {ZI 240 118 10,0 | 13,0 | 10,0 i 5,0 52,6

‘12 B. T1. Baxtunos u M. M, lltepros
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IIpusoscenue 2

INBEJINTEPBI (COPTAMEHT) ITO OCT 10017-39 [Tpodoascenue npusoxcenis 2

. llonycxaemue OTKJIOHEeHHs nO pa3Mepam
p _’_‘ I E PasMephl, mi Ilgomans
I JU::‘ IIo Tlo ’g‘
Yunon 0% z o sercore [ipiEc | TofmuTe & ] ) ) cegeun
& s ¢ r I3 cH2
- 2 MM |
N 7 20 {a 200 73 7,0 11,0 11,0 5,5 28,83
. . A T Bl 200 75 9,0 11,0 11,0 5,5 32,83
10—14 +2,0 | &1,5 | 40,6 — :
15—18 +2,0 +2,0 = 0,7 :
< 20—30 +3,0 | 2,0 | 40,9 2 {a 220 77 7,0 11,5 11,5 5,75 | 31,84
3340 3350 | T20 | T1.0 b| 220 79 9,0 | 11,5 1,6 | 575 | 36,24
fa| 240 78 7,0 12,0 12,0 6,0 34,21
g Pagueps, Ttomare 24 i b| 240 80 9,0 | 12,0 | 12,0 | 6.0 30,00
3 N c| 240 82 11,0 12,0 12,0 6,0 43,81
f'. h b d ¢ r I cm2 :
= a| 270 82 7,5 12,5 12,5 6,25 39,27
27181 270 84 9.5 12,5 12,5 6,25 44,67
c 270 86 11,5 12,5 12,5 6,25 50,07
5 50 37 4,5 7,0 7,0 3,50 6,93
(a| 300 85 1,5 13,5 13,5 6,75 43,89
- - - - 30{6| 300 87 9.5 13.5 13.5 6,75 | 49,80
6,5 65 40 4,8 7,5 7,5 3,75 8,54 te| 300 89 11,5 13,5 13,5 6,75 55,89
g 80 3 5.0 8.0 8.0 4,00 10,24 ' a| 330 88 8,0 14,0 14,0 7,0 49,30
33 {b 330 90 10,0 14,0 14,0 7,0 55,90
o L \ el 330 92 12,0 14,0 | 14,0 7,0 62,50
10 100 48 5,3 8,5 8,5 4,25 12,74
. {a| 360 9% 9,0 16,0 16,0 8,0 60,90
36 ib 360 98 11,0 16,0 16,0 8,0 68,09
12 120 53 5,5 9,0 9,0 4,50 15,36 c| 360 | 100 13,0 16,0 16,0 8,0 75,29
‘ a| 400 100 10,5 18,0 18,0 9,0 75,05
14 {a 140 58 6,0 9,5 9,5 4,75 18,51 ' 40 { b 400 102 12,5 18,0 18,0 9,0 83,05
“ b 140 60 8,0 9,5 9,5 4,75 21,31 ¢ 400 104 14,5 18,0 18,0 9,0 91,05
6 {a 160 63 6,5 10,0 10,0 5,0 21,9 , o
b 160 65 8,5 10,0 10,0 5,0 25,15
18 {a 180 68 7,0 10,5 10,5 5.25 25,69
b 180 70 9,0 10,5 5 5,25 20,99
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