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NPEAVNCNOBUE

8 X| naTMneTKe NpeaycMaTpusaeTch 3HauMTeNbHOE yBennueHne nNpous-
goacTBa npokara. [naBHLIM HanpasneHneM AanbHenwero passuTuA uepHON
MmeTannyprun ABARETCA KOpeHHoe ynydlweHue KauecTsa u ysennuenue BbinycKa
3chcheKTMBHBIX BUAOB METANNIONPOAY KUUA [1].

B pewexnyn 3TOM NpoBneMs! 60NbIWOFO BHAMAaHNA 3acNyXWUBaeT cuctTemary-
yecKOe pacluvpexve coprameHTa COpTOBOro NpoKara, kotopeiii ¢ 1960 r.
o6rosnen Ha 40 % npu yBenuueHuu o6uiero uucna npocdnneii bonee Yem B
1,5 pasa.

PaclumpeHvie COPTamMeHTa B NOCNEAHWEe rOAb! npoucxoauno [ 2] scneacreve
OCBOEHUA NPOM3BOACTBA HOBbLIX npocuneit OTPAcNeBOro Ha3HaYeHUR, Npume:
HAEMbIX B OTHOCUTENbHO HEBOMbWMX KONM4ecTBax ANA KOHKPETHbIX MAaLIWH,
MeXaHM3MOB ¥ COOpYXeHWi. OCHOBHBIM notpebuTenem 3KOHOMM4HBIX che-
uManbHbiX Npodmneid ABARETCA mawmHocTpoenue. Tpumererne Takux
npodmneit Bo3pocno B aTOMOBUABLHON NPOMbILWAEHHOCTHN B 2 pa3sa, B TPaKTOp-
HOM ¥ CENbCKOXO3AWCTBEHHOM MAWWHOCTPOeHWN B 2,8, B CTPOUTENbHOM,
AOPOXHOM W KOMMYHanbHOM — B 3, B cygpocTpoexnn B 1,5, B TAXKENOM ¢
TPaHCNOPTHOM MALWMHOCTPOEHUN B 2 pasa.

B HacTOAWiEe BPEMA YepHAR METanslyprua nocTasnReT HapOAHOMY XO3RN-
cTey 6onee 5 Tbic. Npocunepasmepos, B ToMm uucne Gonee 2 Tbic. npodmne-
pa3mepoB NPOiaTa OTPACceBOro Ha3HaYeHMR.

Hapray ¢ paciuupeHnem cCOpTameHTa adheKTUBHLIM CPEACTBOM 3KOHOMUU
YepHbIX METansoB ABARETCA npuBnmkexne POPMbI NPOKATHIBAEMbIX npoduneit
K opMe FOTOBbIX u3nenuit, NO3BOARAIOLIEE CHU3NTL TPYAOEBMKOCTb WX naro-
TOBNEHUA, YMEHbIWNTE OTXOAbI METANNA M COKPaTUTL NapK METaNNOoPEeXY LNX
CTaHKOB.

B CBA3YW C Pa3BUTHEM MALLMHOCTPOEHNA YCNOXKHAETCR U COPTaMEHT NpoKa-
TbiBaeMbiX Npocdunen. PopMa MHOTMX HOBBIX npodunei He UMeeT aHanoros
cpeay OCBOEHHBIX ¥ NO3ITOMY ANA WX NPOKATKW Heo6X0ANMO pa3pabbiTbiBaThL
HOBbIE METOALI KaNnMBPOBKY N NPUMEHATL HOBbIE NpOUecesl N3roTOBNEHWA.

PacueTbl KanMBpOBOK CIOXHLIX npocuneii TpeByloT GONLWONO UHXeEHep-
Horo mckyccrsa. Owunbku B BuIBOpE CXem NPOKaTKN N peXxnma aedopmaunm
npuBoAAT K GONbWMM 3aTPaTam BpeMeHU 1 AeHexKHbIX cpeacTs. Kak npasuno,
ocBoeHNe HOBOro (HaCOHHOTO NPOdUANA Tpe6yer ABe — TPU ONbITHLIE NPOKATKK,
noTepu BpemMeHN NPU KOTOPLIX COCTaBARIOT OT 8 no 20 4, a NPOM3BOACTBEH-
Hbie noTepu aocturaiot 800 — 4000 T. Ha u3roToBneHne BanKoB 1 BanKoBON
apmaTypbl Ha COPTOBbIX CTaHaX PAaCcXOAYeTcA 20 20 Ttuic. py6., a Ha pensco-
6anouHbix craHax — 65 — 80 Teic. py6.

B pesynbTare 60nbwMX 3aTPaT Ha OCBOEHWE npoduneit npuobperTaer CyLIeCcT-
BeHHOE 3HaueHue NpaBunbHLIN BbIGOP pauMOHanbHOM TeXHONOruM W pacuey
Kanubposku. AANA yXe OCBOEHHOTO NPOUAA 3HAUUTENLHOE N3MEHEHNE CXEMbI
NpoKaTKM! C 3aMeHOW BCero Napka Bankos W B8anKoOBOW apmaTypbl NPou3Bo-
AUTCA TOALKO B PEAKWUX CAYHaRX.

AHanu3 n o6obuieHne OnbiTa NPOEKTUPOBAHWA KanubpoBOK HOBbIX CNOX-
HbIX nNpodunei nmeeT 60NbWOIA He TONbKO TeopeTUYecKu, HO ¥ npaKTU4ecKui
nuTepec. K coxxanexnio, 8 TeXHUMEeCKO NUTepaType ellie HeA0CTaTOYHO OCBELeH
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AsTope: 6namnar;:muecxue COBeTbl Npu HoaroToBKe Kr:ru;b: Ml';ollﬁope

[IHeNPOA3EPKUHCKOrO COTPYAHWUKOB ' oTpacneson nabopatopuu n :a i

oo VHAYCTPManNbHOrO WHCTUTYTA PoKaTiKh
PMIletinm pykonucu. YTa 33 aKTuBHOe yuacTve B

[nasa 1. OCHOBHbIE NONOXEHWA KANUBPOBKWU
CNOXHbIX NPOGUNEN

TEXHONOMMYECKAA KNACCUOUKALIMA CINOXHbIX NPOOUNEN
OTPACNEBOrO HA3HAYEHWUA

CopTamenT npodunei 0TPacnesoro HagHaveHuA no hopme ¥ PasMepamM BECbMa PasHo-
06pasen. CpeaHAR NPOAOMKUTENLHOCTL nNpruMeHeHNA KaXaoro npotunA He npeBbIWaeT
5 — 10 ner. B CBA3M C UNHTEHCMBHLIM paseuTMEM MalUMHOCTPOGHUA W Apyrux otpacnei
NPOMbILLNEHHOCTH notpabHOCTs B HOBbLIX nPOhUNAX CROXKHOW dopmbl  HenpepbIBHO
ysenuuugaerch. [pumenenue npothuneit OTPACNEBOro HA3HAUEHURA o6ecneyuBaet, KakK
NPaBMNO, 3HAYNTENbHYIO IKOHOMUIO MeTanna u TpyAOBbIX 3aTpaT Y notpebutenA. JKOHO-
Mmuveckuit adibeKT OT MCNONL3OBAHWUA TaKUX npothuneit 8 HAPOAHOM XO3RWACTBE B HeEC-
KONbLKO pas 6onsbLue, 4eM OT UCNONL30BAHUA coproesix npotuned o6utero HasHaveHuR

®opmMa nNonepaYHoro CeveHwR MHOrMX HOBbIX Npodunei He umeeT aHanoros cpeav
OCBOEHHbIX Npodunelt U nO3TOMy ANA UX npoKaTKu NPUXOAUTCA paspabareiBaTe HOBbIE
cxemb) kanubposKku.

OnbIT KaNuBPOBUIMKOB KAXKAOrO 13 MeTannypruyecknx 3as0A08 B OCHOBHOM 6asupy-
eTCA Ha npoKarke npotunei, NPOUIBOAMMBIX Ha maHHOM 3asoae. Bcneacvewe 3TOrO
GONbLLOH NPAKTUYECKHH UHTEPEC npeacraenaet cobon 0606.wenne 3TOro OnbITa CO3AaHUA
u oceoenuA KanubposoK npodunei 0TPacnesoro HasHaueHua.

AHanus KanubpoOBOK ¥ Cxem NPOKaTKu pa3nhuHbIX npothuneii nokassisaer { 2}, w0
BCe NPOGUNKU MOXKHO PasaenuTs Ha OTaenbHLIE TEXHONOrnyeckue rpynnsl, 8 33aBMCHMOCTH
ot thopmsl kanubpos, B KOTOPLIX nonywatot npotuns, ¥ METOROE UNU nNpUeMOB NPOKAaTKH.
Ka<4an TeXHONOruYeCcKan rpynna umeer CBOU ocobeHHOCTH.

HauGonee nonHan u AeTanbHaR knaccubnukauna npotuneit oTpacnesoro Ha3HavYeHuA,
npueeaentan B pabore { 2], ocHoBaHa Ha CeAYIOUMX NONOXEHNAX.

1. Becs copTamenT npothuneit 0Tpacnesoro Ha3HayeHnA PasAeneH Ha TexHonoruveckue
rPyNAb) C yNeTOM NPUHUKNOB UX KxanubpoBKy 1 CXeM NPOKATKK.

2. Kaxpaas rpynna BKniowaer npotunu OAMHAKOROV (hOPMbI C pa3mepamu G QHOro
nopAAKa.

3. CummeTpnA npotuneit Kaao# rpynnsl AomkHa BbiTe 0aHaKoBa (aBe ocu cummeT-
puK, BEPTUKANLHAR OCh CUMMETDUM, rOpM3OHTaNbHAR OCb CHMMETDUM, acuMMeTprYHbIe

npopunu) .

Ta6nuya 1. Knaccupukauun npocuneii No rpynnam v Knaccam

Knacc Haseanue Knacca npopuneit Homepa rpynn, BXOAR-
wux 8 Knacc
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\ MNonocobyns6oeble 11
\) Monocossie ¢ pebpamu XecTKOCTH 12-14
il C-obpasneie 15—-18
vili Mpodunu ¢ oTHOLWEHKEM WupKHbI K BbICOTE
b/h < 4 19-22
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xn . KopbiToo6pasHsie 32-34
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g. %)::zzetzlumxu npod‘;:meﬁ OAHO# FPYNNbI UMEIOT NPUHLMNUANLHYIO OBLIHOCTD.
. Hbl NPOodUNA K ero suicore B i
ey KaX<AOW rpynne 3a8aH0 B onpeaeneH-
n TexHonoruveckue rpynnbl noaoGHbIX no dopme npotuneir o6veantersl B KNacchl.
mp:gnomeuuan Knaccupukauun exniovaer 16 Knaccos, KOTOPbIE B CBOIO Oepeab COCTOAT

B 're;:onor;-cecxux reynn. Pacnpeaenenue rpynn no knaccam npeacraeneo 8 vabn. 1.
o pabore [ 2] anA kaxaoi TeXHONOrMYECKOA FPYNNLI NPUEEAEHbI THNOBbIE NPUMEPL!
rmec6po.aox KOHKpeTHbIX Npodunei. Mpu oTHecanuu npounA K TON UK UHOK TEeXHONO-
r d)KOM‘ rpynne yyrewo nonobue KoHburypauui paccmaTpusaemoro npounA
uposa”ne" ABHHON TPYNNbI HE3ABUCKHMO OT UX OTPACNEROrO NPUMEHEHMA. ®opma cevenun
4)08 MI;MC:OG PacnonoMenue OTAGNLHLIX 3NeMEHTOR NPOMUNA AOMKHLI 6bITb AHANOFUYHBI
rpy;; e cz ;‘e):’uu: :‘7l s;av;muomy pecz’onomenmo COCTaBHbIX 3M1IEMEHTOR PACCMAaTPUBAEMO

+ INEMEHTLI NPOUNA PAcCMOTPeHb! B Nepeyio ove
4 peab no ux pacnono-

HKEHUIO OTHOCWTENLHO OCei CUMMETPUU npodunA, KOTOPbI#A MOXET UMeTb OAHY UNU Ase
oCH cuMMeTPuN, unu xe GbiTh ACUMMETPUUHBIM.

nne:'e:pn::;:-ev:_zcn;t?ﬁo:na:cud)mcauun Cyluecrayiouero copyamenta npodunei noseo-
TeXHONOTU4ECKON rPynnyI ANA BHOBL OCBAW
BaeMoro n un
reMKeaMbm P3KOMEHAOBATL ANA HErO NPUHLUNNANBHYIO cxemy Kanubpoexu. Podunn u
nmd,pﬁc;mﬁe::::::?:xauuu N0 TeXHONOrUYECKUM NPU3HAKEM NPOUSBOACTBA BCE CIOKHbIE
OCTU OT yCloBUA nX NpUMeHeHuA
oo reuot P ¥ IKCNNyarauuu PasaennioT Ha ase

‘- “m(b”.“", MCIIOJIbayeMble 8 Maw""oclpoe”"" KaK oraenbHbie aeranu MaALLKA ©Y
AeNbHble A

2. Npodwunu, KoTopbie 8 Mm:
ANUHEX U Mexa
¢ norom. eXaHN3IMaAX UCNONL3YIOT B CONPAXKeHUU Apyr
Koﬂl;ﬁr:.po(bwnnm BTOPOW rPynnsl NPeaAbRBNAIOT nossiweHHble TPeGoBaHMA K TowHOCTH
e ocﬂozzz:;u: ] p%amepoa Tex 3nemMeHToB, KOTOpbie PaboTaloT g conpaxerun. Oarum
0Tpaburenei aTnx npodunen ABnAeTCA asTo '
mobunectpoexue u, g n
ouezenb, KonecHoe npou3soACTBO rpy3oBLIX aBTOMOGKUNE#H. ke epevie
. Tmzﬁ;c;ﬁc::ﬂrp:aoulx asTomMo6uneit 06uiero Hasnauenun, asTonpuuenoe, asTo6ycos
BbIMYCKAOT ABYX TUNOB: CTAHAAPTHLIE KONeca ¢

: ywwupenHbiMu 060aamu,

umeoume S5-rpagycHbie nocapourbie nonku, © Koneca ¢ nnockumu 060aamu Kg:eea'

2
=, - O T
umMeT ABYX: TPeX- U uelblanKOMll HeHTHOE ucnonHexue oTreMHON GOpIOBOM Yyactun

Ha puc. 1 nokaszawa komcr
. PYKUMA Konec ANA WuH C parynupyeMsim
naeneHuem
:r:;o.::xb uen,cu)pﬁeom(omnouewmy:»o KOHCTPYKUWO Ge3 GONToBLIX COeauHenun u pacnop:
nbua. AA KONEC 3TOW rPyNNbl UMEIOT KOHNYECKUE NOCAA0YHBIE NoBepPXHOCTH
noa yrnom 59, u yaepkanue 60pToB WiHb

b 8 ‘ Ha HUX O0GECNEYMBAETCA 33 CHeT NOBLILWIEH-
< =t 2 HOrO HaTATa NO HOCKY 6OpTa wWunbl. AnA
) 4 wsrovoeneuua xonec (cm. puc. 1) ucnone-
r_ 3 3YIOT FOpAYeKaTansie NPodunu 3amMoMHON
1 u4acwu 1, GopToOro 2, samouHoro 3 u
nocagoyHoro 4 koney.
S

Puc. 1. KoHcTpyKuua koneca ¢ verTbIpax-
KOMMNOHEHTHLIM UCNONHEHMEM OTbeM-
Hoit GopTomoit vacTu

Yr06b1 BbIGPATL HAUNYUWYIO CXeMy NPOKaTku, obGecneuneaowylo Haubonee TOuHOR
BbLINONHEHME YYACTKOB CONPAXKEHWA OTAGNbLHLIX npodunei, neobxoaumMo A0 Hauana
pa3paborku TEXHUMECKOR AAOKYMEHTALUMM 1 TEXHUMECKNX YCIOBUIA HA NOCTaBKY npoduned
NPOM3BECTH TLIATenbHylo NPopaGoTKy CGOPOMHOTO YepTeXke KOneca U xapakrepa paboTbi
y3na conprxxennA npodunein. HauGonee PaUUOHANLHOW ABNAEGTCA COBMECTHAA ¢ NOTPebu-
tenem paspaboTka KOHCTPyKUMM NPOBUNA C Y4eTOM YCNOBUA NPOKATHOMO NPOU3BOACTBA
n astomoGunecTpoenun. Taxko# noaxos Haxoaut sce Bonee wupokoe npumeneHue Ha
npaKTuKe. AHanorMyHeiM 06pasoM AOMKHO NPOU3BOAMTLCA COFNAcOBaHWE TeXHUYECKUX
YCnoBui Ha NPOKATKy Npoduneid, umeloLIMX 3NEMeHTLI CONPRAXEHUA, W ANA Apyrux

oTpacnei MawWMHOCTPOGHUA.

MNPOEKTUPOBAHUE KANWBPOBKW. U3MOTOBAEHUE MPOKATHbBIX
BANKOB

Bbi6op cxemMbl NPOKATKK U pacyeT KanubpoBeKu 3aBUCHT B NEPBYI0 OYepaab OT NPOKa-
ThIBAEMOTrO NPoGUnA, TUNA CTaHA U XAPaKTEPUCTUK ero OCHOBHOFO ¥ BCNOMOFaTeNnsHOro
o06opyAoBaHMA, MOWHOCTY ABUFaTENnei rnasHOro NPUBOAA, KAYeCcTea Meranna u Apyrux
¢axropos.

MpaBuNnbHO CNPOEKTUPOBaHHAR Kanubposka AOMKHA o6ecnewusaTs BbINONHEHWe
cneayoumx Tpabosanuit | 3]:

1. Nonyuenne NPOhUNA C 39AAHHBIMKU Pa3MepPaMy 1 YUCTOH NOBEPXHOCTHIO,

2. BbiCOKYI0O NPOM3LOANTENBHOCTS NPOKATHOFO CTaHa C MUHWMAaNbHbIMK 3aTpaTamu
3IHepPrvu U BANKOB.

3. MunumansHbie BHYTPaHHME HANPRXXEHWA B rOTOBOM npodune (s vex cnyvasx,
KOFAa X Henb3A n36exaTb NONHOCTLIO) .

4, Hanbonee npocTyid u yao6xylo pabGoty Ha crave, NO3BONAIOULLYIO B BO3MOXHO
Gonblueit CTeneHn OCYUIECTBUTb MEXaHW3aUUI0 ¥ 3BTOMATM3IAUMIO NPOLECCa U YCTPAHWUTL
NPUMEHEHUE PYUHOrO TPYAA.

5. Cospanue Hanbonee paunMoHansHbLIX MOHTAXKHLIX CXEM Bankoe ANA NPOKaTKu Bcero
COPTAMEHTa U3 OAHOFO WNKU ABYX TUAOB 3arOTOBKKU C MUHNMANLHLIMY 3aTPaTaMy BpemMeHn
Ha NePaBanKy U HaCTPONKY.

Mpu pacyere: kKanU6pPOBKN UCXOART U3 PasMepoB NPOGUNA B XONOAHOM COCTOAHUM C
yueToM yctaroBneHHbix no MOCTy unu vexHuyeckum ycCnosusRM AONYCKAEMbIX OTKNO-
Heruin. Koadduument TepMudeckoro pacuwmpatnna AnA GonbIMHCTBa CTanen, NPUHUMAIOT
1,012 — 1,015. PacueTt kanuGpoeKku BeayT NPOTUB XOA3 NPOKATKH,

B CBA3K C OTCYTCTBMEM HaAaXHLIX (hOPMYN ANA onpeaenennA (POPMOU3MeHEHUR ANA
MHOTUX CROXHBIX NPOdunei 06bIYHO ANA pacyeTa aBcontoTHOro ywupanua Ab, ocobeno
B passepHyTeIX Kanubpax, ucnons3yloT (opmynbl, KOTOPble NONYYeHbl ANA NPOKATKK
NPAMOYronbHoiA NONOCLI B FNAaakwux sankax. Mpu 3tom HauGonee 4acTo NPUMeEHRIOT
topmyny B6.M.Baxrturoea [ 3]:

Ab =1,15(hy —h ) 20y (/R Ay —hy ) —(hy —h )] 21), (1

rae hy, h, — TONUMHA NONOCHI A0 ¥ NOCNE NPONYCKa; A — KaTalouwii PaavyC BanKoB.

YpasHeHue ANR onpaseneHnA Koadbduuuenta TpaHua f 8 33aBMCMMOCTH OT Temnepa-
Typet T nmeereua f = k k,k; (1,05 —0,00057), rae k,, k,, k; — Koapthuuvents!,
YUYMTLIBAIOLIME COOTBETCTBEHHO COCTOAHWME NOBEPXHOCTW ¥ MaTepuan Bankoe, BAuAHWE
CKOPOCTY NPOKATKY U BNUAHKE NernpYIOLIUX 3NeMeHTOB.

Kanu6poeKy HOBOro (hacCOHHOro NPOMuUnA, He MMEIOULIEro aHANOra CPear OCBOEHHLIX,
uenecoo6pasHo NPOeKTHPOBATL B CneAyIOulel NOCNEA0BATeNsHOCTH:

1. ICXOAR 13 TEXHMYECKUX BO3MOXHOCTE! AAHHOFO CTaHa, CNOXKHOCTH NpodunA, ero
pasmepoB, TPABOBAHWI TOYHOCTH, MAPKHK CTANK, a TAKIKE aHANN3a NPOKATKK noao6HeIX No
CNOXHOCTH ¥ PasMepam npoduneit NPMHUMATL NPUHLKNKANLHYIO CXEMY NPOKATKW U YUCNO
dacoxnsix kanubpoe.

2. Ha ocHoBanun KOH(DUTypaunu CeueHuA ¥ HeoBXOAUMOW TOWHOCTH OTAenbHLIX
3NeMeHTOB NPOUNA HAMEYaThL MECTa Pa3beMOB ¥ TUN YUCTOBOro Kanubpa. Mpu Heobxo-
AWMOCTM AOCTUIKEHNA BLICOKON TOYHOCTU reoMeTphn GOKOBLIX rpavedt NPOMUNA NPOeKTH-
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POBaTL YACTOBON KanUGP 3aKkpuIToro Tuna. Eciv e K 60KOBLIM FPaHAM He NPAARBABNAIOT
WECTKUX TPeGoBaHWiA, TO YNCTOBOW KaNMGP NPUHUMATL OTKPLITLIM.

3. Pasmepbl 4icTOBOro Kanubpa paccuuTeiBalOT C y4etoM Koadibuuventa tepmuvec-
KOr0 PacliMpaWMA ¥ MUHYCOBSIX AONYCKOB HA OCHOBHBIE PasMepsl. 3330D MeXAy 6yp-
Tamu Kanu6pa onpaaenATsL U3 ycnosuit yao6cTea paGoTsl u ynpyroi Aedopmaunn paGoueit
KneTu.

4. dopma n pasmepsl NPagYMCTOBOro Kanubpa NPOEKTHPOBaTL UCXOAA U3 NPUHUMNG
paBHOMEPHO AedhOpMaLnK NO LWKMPUHE NONOCHI B YUCTOBOM Kanubpe:

a) unctoson Kanubp pa3bGueaTs NO WKPKHE HA /1 BEPTUKANLHLIX XAPAKTePHbIX caye-
HUW U B KOKAOM /-TOM CeMeHuu ONpaaenAThb BoICOTy Kannubpa h ;;

6) Ha OCHOBAHMM NPEKTUYECKMX HAHHLIX MK TEXHONOrMYeCKnuX COoOpaXkeHuit NpuHu-
maTs KoabuuveHT 06xatuA 1/ 7 B unctoeom kanubpe (06eiuno 1/n = 1,05 +1,25);

8) paccuuTsIBaTh BLICOTHI f1,; XAPaKTePHbIX BEPTUKANLHLIX ceueHu ANA NPEAYNCTO-
goro kanubpa h,; = h,;/ n v 3atem o6watun Ah;: Ah; = ho;— hy;;

r) onpaaenATb KOHTYPsI NpaauncToBOro Kkanubpa:

ANA npocduneit C rOpU3OHTANLHON OCbIO CUMMETPUKM MAK BNNIKMX K HUM 3HAYEHUR
A h; NO XapaKTePHLIM BEPTUKANLHLIM CEYEHUAM DAacnpeaenATs NOPOBHY BBEpPX U BHU3
OT KOHTYpPa YucToBOro Kanubpa;

ANA acMMMETPUuHLIX npoaduneit ¢ uenbio ebnsiueit yCTOiYMBOCTM Nonocsl npu obxa-
Tun B Kanubpa 3HaveHuAn Ah; MOXHO NONHOCTLIO OTKNAALIBATL BEEDX UNKU BHW3 OTHOCH-
TenLHO KOHTYPa YUCTOBOTO Kanubpa;

XapaKTepHble TOWKM BEPTUKANbHLIX CeYeHuil NPeANUCTOBOrO PacKaTa COEAUHATL
OTPa3KaMK, paaMyCamu U KPUBBIMU AHANOrMYHO KOWTYPY uncToBOFO Kanubpa.

5. Ha ocHoBanuu ananu3a KOHMUrypauuu ceveHnn v pasmMepos NpeaAYMCTOBOro packara
onpeaenAThL MeCTa PasbeMOB U TUN NPaAYMCTOBOTO Kanubpa, a TaKike BenuuuHy 3a30pa.
LAnA o6ecrievennn B uncToBOM Kanubpa pacueTHuIX ycnoeuwi aethopmaunn npeaycmarpu-
8aTb NpeaYncTOBOM Kanubp 3aKpbITOro Tuna. CneayeT 0TMETUTH, YTO ANA NlyyLLEro AOCTH-
weHuR Heo6xoanmMoh hOPMBbI, PACTIONONKENHHE NPeAUUCTOBOrO Kanubpa OTHOCHTENbHO OCH
BaNKOB MOXHO NPUHUMATL APYTrMM NO CPABHEHMIO C YACTOBLIM Kanubpom.

6. Nocne onpenenenuA pasmepos v (hopmsl npeauucToBoro Kanubpa paspabateiearth
KOHCTPYKUMIO NOArOTOBMTENbHLIX Kanubpoe, obGecneuvsalouiMX NepexoA OF MOAKaTa
npoctoit (opmel (RpAMOyronsHuka, Keappara, Kpyra v T.A.) K CedeHuio packata B
npaaYncToBoM Kanubpe.

Mpu NpoeKTUpOBaHUM NOArOTOBUTENLHLIX KanuBpOR cneayeT CTpeMUTLCA nepepacnpe-
BeNWTL MeTann no LWMpKMHE CeYeHUR B MEPBLIX MO XOAY NPOKATKW Kanubpax Takum
06pa3om, 4T06bI OHO COOTBETCTBOBANO pacnpeaeneHuio MeTanna B NPeAYMCTOBOM Kxanubpe.
AnA BLINONHEHMA 3TOr0 YCNOBMA MAKCUManbHYl0 HEPaBHOMEPHOCTL aedopMauuu no
WwupnHe Kanubpa NPeAYCMAaTPUBAIOT B NepBOM (hacoHHOM Kanubpe.

AnA yBenuueHnA CTONKOCTH NPeaYNCTOBOrO ¥ YACTOBOIO xanubpoe o06xaTua B noaro-
ToBUTENbHLIX (DACOHHBIX KanuBpax uenecoobpazHo yMeHblaTh NO Mepe npubnukeHna K
npeawmcToBoMy KanubpyPopmy 1 pa3meps! NONOCH!,32/3B3eMOM B npaawMcToBON Kanubp,
onpeaenAIOT 06xaTeM 1 CTeneHbI0 HePaBHOMEPHOCTH AedopMauvn MO WnpuHe Kxanubpa,
KOTOpbIe C yBenuueHueM uucna (hacoHHbIX KanubGpoB yMeHLLIAIOTCA. Koadduruneny
06xaTUA B NPEAYMCTOBOM kanu6pa (06emmo 1/ n = 1,10 +1,45) cneayeT npunumath
Gonblwe, yeM B uncToBOM. [InA onpeaeneHuA (hopMsl ¥ pasMepoB NOATOTOBUTENbHLIX
KanuBpOoB HYXHO MCNONBL30BATL METOA Pa3bMBKM HA XapPaKTePHbIE BEPTUKANLHLIE CE4eHUA.

Mpy NPOEKTMPOBaHUKM NOArOTOBUTENLHLIX KanubpoB CneayeT B UX wiCne Npeaycmar-
pueate kanubpsl, ob6ecneunsaioutme o6xaTtre G0KOBbIX FPpaHeit N KOHTPONL WHWPHUHLI pac-
Karta, a aAnA nanuessiX npodwuneit — WupuHy nonok (rakue Kanubpsl ABNAIOTCA KOHT-
ponsHsiMu) U3MeHeHneM 3a30pa B 3TUX Kanubpax MOXHO B LWMPOKKX Npeaenax n3MeHATL
Pa3Mepbl CeyeHnA NONOCHI, NOCTYNAlOULel B NOCNeaytouwe Kanubpsl.

7. Nonyuexne roToeOro NPOGUNA BO MHOrOM 33BUCHT OT 3aN0NHeHVA nepeoro (acow-
Horo kanubpa. Tak kaKk B 6ONbLUIMHCTBE CNYYaeB HAaAEeKHbIE METOAbI pacueTa hopmousmMe-
HeHWR OTCYTCTBYIOT, TO 3anONHeHwWe NepBOro (hacOHHOro Kanubpa HyXHO ONPeAenATs
Ha OCHOBaHuM aHanu3a pPaboTsl NOA06HLIX KaNMGPOBOK NPY 3HAYNTENBHLIX AOMYUIEHMAX
v NpubnieHnax. B pesynbTate BO3MOXHLI CyuleCTBEeHHbIE OWKUbKY, n36exaTs KOTOpbIX
NPaKTUYeCKU HeBO3IMOXHO. [103TOMY nepea ucnbiTaHuem paspaGoTaHHoi Kanubpoeku
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HeoGX0AMMO MOArOTABNMBATL 3aFOTOBKM HECKONbKWX pasMepoB JI OCBOEHWE HAYUHaloT
C 3arOTOBKM MEHbLLIEro CeYeHun. Mpu atom paspaboTannyto kanu6posKy npaduna
NPUHATO CYNTaTb PalMOHANEHON, ECIW OHA NO3BONAET PerynupoBatb 3anonuenune kanubpos
u3MeHeHneM 3330pa B KOHTPONbHLIX kanubpax unu 3a cvyeT pasmepos MCXOAHON 3aro-
TOBKMW ¥ HE3HAUUTENLHON NEPETOYKK HEKOTOPLIX NOAFOTOBUTENbHLIX Kanubpos. ]

8. MNocne nocTpoeHnA (hacCoHHbLIX xenubpos Heo6x0aMMO NPOV3BOAUTL rpacuueckni
aWanu3 BX0A3 NONOCHLI B KanuGp u 06KeTuR No LWKpUHE Kanubpa B yCTaHOBWBLIEMCA
npouecce NPOKAaTKu ¥ AaTe OUEHKY yCTORYMBOCTH NONOCH!I B kanubpe npu 3axsare. [inA
ITOFO HA BATMAHE HY)XKHO BLIYEPTUTL KONTYD CEYeHuR packara, a Ha Kanske — KoHUrypa-
UK BEPXHETO U HUKHETO Py4bes xanu6pa, B KOTOpLIA NOCTynaeT nAHMLIA packaT. 3atem
npu nocrenenHoM cGavxenun no oaHOli BEPTMKAnKU KOHTYPOB Py4bes NPOCRexusarts
BXOA NONOCbI B Pyueit BEPXHEro v HWKHero Bankose. B nNpaBunbHO CNPOEKTUPOBAHHOM
KkanubGpOBKE NONoca npw 3axsare yCTOAUMBO BXOAUT B Kxanubp n cMeuleHne u CKpy4nea-
Hue OTCYTCTBYIOT.

0. B csA3u C TeMm, YTO pacyeT Aechopmauun MeTanna 8 thacoHHbIX KanuBpax cRoXHOM
KOH(Urypauuyn npon3secTy ¢ AOCTATOMHOR TOMHOCTBIO BECLMA TPYAHO, TO BAKHBLIM atanom
g 0CBOeHMM KanuGpPOBKY HOBOrO NPOGUNA ABNAIOTCA Pe3ynbTaTsl nepeo# npokatku. Mpu
3TOM HeO6XOAVMMO aHanu3upoBaTe 3axear nonoc no kanubpam u nosepeHve packartoe
Ha BbIXOAE U3 BANKOB, @ TAK)Ke 3anonHeHue Kkanubpa METaNNOM Ha OCHOB3aHWM TEMNNETOB,
OTpa3aeMsiX OT NOMOCHI KAXAOF0 APOXOAa npy npokarke. B pesynstate yaaercm ycva-
HOBUTL CTENeHb COOTBETCTBUA (HAKTUYECKOH 1 pacyeTHo# aetopmMaunm v HaMeTUTL NyTh
ycTpanenun olwubok.

Mpn kanubpoBie BaXKHOe 3HaueHne nMmeeT onpaaenenve HeTpansHOi nuHun Kanubpa,
OTHOCHTENLHO KOTOPO# MOMENTLI CUN, NPUNOXEHHbIX K NPOdUAI0 CO CTOPaHL! BepxHero
¥ HKHEro BanKOB, PaBHbI.

[nA onpafieneHnA MOMNOXEHWUA HEATPANLHON NuHMK B aconHbIX Kanubpax cyusecT-
ByeT HecKonbKo cnocoboe | 3, 4, 5], noacueTsl NO KOTOPbIM 4acTO AAIOT OTAKYHbIE APYT
OT APYra pe3ynsTaTsl.

Oatum 13 HauBonee LWMPOKO NPUMEHAEMbLIX HA NPAKTHKe ABNAETCA cnoco6 npoeeae-
HUA HeWTPanbHON NWUHWUK Yepe3 UeHTD TAXKEeCTV NNOoWAAU xanubpa. Waer aroro cnoco6a
sakniodaercR B TOM [ 3], uTo BO3aeiCcTBME BaNKOB Ha OTAENbHbIe 3NeMeHTL npocduna
NPUHUMAIOT NPONOPUNOHANbHLIM WX CTATUYECKUM MOMEHTaM. B sToM cnyuae TO4KO#h
NPYNOXEHNA PaBHOAENCTBYIOULIEN BCEX CUM, ASNCTBYIOWUX Ha npoduns, ABUTCA ero UeHTp
TAXKECTH.

MpumeHeHwio 3TOro Metoaa cnoco6cTsyeT €ro NPOCTOTA, TaK Kak UeHTP TAXKECTH
xanubpa onpeaensloT Ge3 BCAKMX PAcHeTOB YpaBHOBELIMBaHMeM wabnoxa kanubpa Ha
TOHKOI KpoMKe 06bIuHOW nuHeKn.

Mocne onpeaeneHnA MNONOXEHWUA HeiTpansHO NKUHWKM BO BCEX kanubpax aenalor
MOHTAXHBI YepTeXk BanKkoe, N0 KOTOPOMy OnpeaenAioT HeoBxoauMbI Bpe3 Kannbpoe B
BaNKH ¥ PacCYUTLIBAIOT AUBMETPBI MPOMEXYTOUHBIX 6yproe. Ha paGouem uepTexe npocras-
NAIOT TAK)KE AMAMETPbI, COOTBETCTBYIOUIME XaPaKTEPHbIM 3NEMENTAM kanu6pos.

O6bINHO ANA TPAXBANKOBLIX KneTed MUHMMANbHOE nepekpsitue B Kanubpe pasHo
8 — 10 MM 1 OnpaaennAer ero nNo nepeoMy Kanubpy. Mo ocTansHbiM Kanubpam Knetu aTy
BENUUMHY NPUHUMAIOT NPOU3BONLHON. ECM UMEETCR coueTaHue 3aKPLIThIX ¥ NONY33KPbI-
ToIX KanuGpoB, TO AMAMETPbI NPOMEXYTOYHLIX 6yPTOB HEOAVHAKOBBI ¥ UX KOHCTPYUPYIOT
B CABOEHHOM BUAE.

YKnoHsl no pasbeMam kanubpos, KaK npasuno, neGonblume. Bo nabexanve noapasaHua
KPOMOK pacKaTa BepXHeii YaCTbl0 CTEHOK Kanu6pa nHoraa GeisaeT uenecooBpasHo eeinon-
HUTL YKNOH AnddepeHUMPOBAHHBIM, YBENNYUBAIOWMMCR 33 npeaenamu ovara aegopma-
uun. [AnA GUKCHPOBAHNA B3AMMHOIO PICMONOKEHUA BaNKOB npeAycMaTpuBaloT ONOPHbLIe
KOHYCbl C yKnoHom 6 — 8 %. YKNOH CTeHOK npoMexyTouHsIX Gypros coctasnrer 15 —
20 %.

Mpv npokaTtke npoctunei OCHOBaHWI aBTOOGOAOB, 3 TaK)Ke M APYrMX TOHKOCTEHHbIX
npocduneit Heo6X0aMMO NPaayCMOTPaTL PaBeHCTBO onopHbix 6ypToB, TaK KaK pasHuua
Mexay AMAMeTpaMu OnopHelX GypToB, OTNMUAIOWARCR HANPaBNEHMEM MIN BENUYNHOA
C pasHuueii Mexay KaTalowumu avamerpamu cooTBeTCTRYIOUMX Kanubpos, MOXeT
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Puc. 2. Komnnext wabnoros Ans Hapa3ku uuctosoro kanubpa npu npokatke npoduns
3aMOMHOr0o ocHoBaHuA 060aa Koneca 6,00F-16

NPUBECTH K KPATKOBPaMEHHOW OCTAHOBRKE OAHOIO 13 BanKOR. [locne yero cneayer peaku#
yA3p, HepaaKo conpoaomnanomu?lcn nonomKoi MydTel unu Tpeda sanka.

O6biMHO C y4eTOM BLINONHEHUA ONOPHbIX KOHycoB Kpaihinue Gyprel casoeHbl. AnA
obecneyerHA PaBeHCTBA WX AVAMETPOB WHOTAA NPUXOAWTCA NPeAYCM3TPUBATh TPOWHbIE
6ypThi.

BenuunHy 3330p0B MEXAY HBKNOHHO-BEPTUKANbLHLIMW ¥ FOPU3OHTANbHLIMK 3nNeMeH-
Tamu GyproB, a TaKke n B pasbeMax kanubpos, onpeaensioT cneayloumm obpasom. Mpu
OTCYTCTBMK 3330POB B ONOPHLIX GyPTax A0NKHLI OCTABATHCA 3a30Pbl MEXAY NPOMEXYTOU-
HbiMu Gyptamu ne Gonee 0,2 — 0,3 mm. Mpu 3TOM aoMmKHE GbITL MCKNIOYEHA TAK)Ke BEPOAT-
HOCTb KAaCaHMA MEeXAy 3NeMEeHTaMy BePXHEro 1 HMKHero pyyses.

Mpy CcMeuleHnn BepxHero BanKa BNPaBO MNK BNEBO AO CONPUKOCHOBEHUA ONOPHLIX
6ypToB AOMKHLI OCTaBaTLCA 3330PbI B Pasvemax kanubpos ao 0,2 — 0,3 MM, a TaKke
3330pbl MEXAY CTeHKaMMN NPOMeXyTO4YHbIX Gypros.

KomnnexT wabnoHos aomxen oGecneynTb BOIMOXHOCTL HauBonee pauvoHansHoMN
nocneanosarenbHOCTH Hapasku Kanubpos. Ha puc. 2 npaactaenen Komnnexc wabnoHos
YUCTOBOW KNneTu ANA NPOKAaTKKU OcHoBaHWA o6Goaa xkoneca 6.00F-16, xoTopbii BKMO-
vaer pabounit a, KOMTPONL. 161 6 ¥ 8, NOCApOYHLIN 2, NOCAA0YHBLIA HA 33MOUHYIO YacThb
0 v BCNOMOrarenbHble €, X, 3 Wabnowsl,

MpoxarHblie BanKn KOMNNEKTa YUCTOBOW KneTu ANA NPOKaTKku 060A3 U3rovaenuealor
B8 ONpaaenexHtoi ngcneaosatensHocT. O6paboTKy HAuYMHAIOT C BANKa, MMeIoULero 3aKpebi-
Tble pyusu. [1pm 3TOM BHAYane pPasuom NPAMOYronbHon HOPMLI NPOU3BOART BPe3 B Cpaa:
Helt yacTn Kanubpa A0 AMaMeTPa, HA 2 MM NPeBbLILIAIOLIEr0 YKA3aHHbI Ha yepTexe. 3atem
(haconHbIMK pesuamu pacTaunealoT nocneaoearensHo GOKOBLIE y4acTKK, COOTBETCTBYIO-
WwMe 3aMOuHON ¥ GOPTOBOW 4ACTAM, TaKKe C COOTBETCTBYIOUIUM Npunyckom Ao 1,5 —
2,0 MM Ha uuctoryio 06paBoTKy.

Danee nepexoaAT Kk uuctoeow obpaborke xanubpos. MNyGuHy Bpe3a KOHTPONVPYIOT
nocagouxbiMu Wabnowamu (puc. 2, 2, ). O6paGoTKy OTKPLITOro pyybA Kanubpa sepx-
Hero Banka NPOW3BOAAT C YCTAHOBMNEHHLIM HAA HUM HWKHMM Bankom. fpu aTtom cpea-
HIOIO 4acTb Kanubpa pacTaynealoT pe3uom, COOTeeTCTBYIOWIUM (hopme npodunA.

MepeonayanbHo rnybuny BPe3a KOHTPONUPYIOT KPOHUMPKYNeM C NPUNYCKOM Ha
uyuctoeyio 06paboTKy, 3aTeM NPOCBET MEXAY ONopHbIMKU BypTaMu yCTaHABAKBAIOT NO Yep-
TeXy W NPOu3BOART u4ucTOBYI0 06GpaboTKy Kanubpoe, KOHTPONUPYA pa3Meps! Py4sA
BCnomorarensHeiMu Wwabnoramu (puc. 2, e, , 3), a TaKKe CneUNansHbIMU MepKaMu
onpepenexHoi TonwvHel M pabouum wabnowom (puc. 2, a). KoHrponsHsie Wwabnows:
{puc. 2, 6, &) npumenAIOT ANA NepPUOAUYECKON NPOBepKYK PaBounx U BCNOMOraTensHbIX
wabnowHoe, a TaKke ANA KOHTPONA PaXyuleil KPOMKU Pe3UOE..

AHaNoOruunylo TeXHONOruid WCMNONL3YIOT NPKU W3rOTOBNEHWM BANKOB U ANRA ApYrux
CROXKHbIX Apocduneit.
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BAMKOBAA APMATYPA N HACTPOWKA CTAHA

BankosO# apmatypa 8 NpaKTuke paboTsl NPOKaTHLIX CTAHOB YAENAIOT fionbmoe BHU-
MaHue Kak (aKTOpy HacTpowku CTawa. CooTBeTCTBYIOUE! YCTaHOBKOW NPONYCKOB,
nuHeeK ¥ ADPYroi apmaTypsl MHOrAa YA3eTCRA AOCTHub NONOXKUTENbHLIX pesynbravoe
g 3aNONMEHWN 3NEMENHTOB NPO(UNA 33 CYET CMEUIeHWA METanna K neeon wnu npasoi
kpomke kanubpa. Takoe nepepacnpeaenenue MeTanna Moxer 6biTb CYLIECTBEHHDIM U
HepPeAKO WCnonbL3yloT B npouecce HACTPOKK CTaHA NPU NPOKATKE HECUMMETPUYHBIX
npodunei. .

MexAy TeM, OCHOBHOE HasHaueHne BANKOBOA apMaTypbl — o6ecneveHne TOHHON 3agauv
nonoc B Kanubpbl ¥ BLIXOA MX 13 Kanubpos — npasunbHee 6bino 661 cunraTh eauncraeH-
HLIM @@ HA3HAYEeHMEM, AeNnan WUCKIoYeHue TONLKO ANA HeKOTOPLIX o0cobbix cuTyauvi,
onucanHbix Hmwke. Hactpoiika crana aomkna Geite obecneyera, npeXxxae s8cero, NPasunb-
HOW YCTAHOBKOW BAanKoB ¥ CUMMETPUYHBLIM OTHOCHTENLHO xanubpos pacnonoxexvem
apMarypsl.

Mepepacnpeaenenue METanna No 3NeMeHTaM CEYEHWR 33 CYeT apMaTypbl moxeT GbiTb
NPUMEHeHO TONbKO B KpaiiHeM cnyuae, KOraa kanub6poBsKa eule He AopaGoTaHa u HeT Apy-
roil BO3MOXHOCTV NONY4YUTL Npothunb B COOTBETCTBUM C Tpe6oBaHUAMKN TEXHUYECKUX
ycnoeuit. Taxoi cnoco6 CheayeT CYNTATb BbIHYXKAEHHLIM W BPEMEHHLIM, TaK Kak OH He
o6ecneunBaeT yCTOW4MBLIX PE3ynbTaToOBR.

AnA npokaTKu (HaCOHHbIX HECUMMETPUHbIX npotune NPUMEHRIOT NpPeMmyLLecT-
BEHHO BANKOBYIO apMAaTYPy CKONbKeHUA: KopoBku, nponyckw, NUHENK W, NPOBOAKW.

O6L1H0 (POPMA NOBEPXHOCTM NPOBOAOK MOYTU MONHOCTLIO NOBTOPAET KOHTYP BLIXO-
AAUIEH nonockl Ge3 ee KPOMOK, MPONYCKM XK@ CTPORT N0 X3apaKTePHbIM MNOCKOCTAM
CeMeHUA NONOCH U3 npeabiaywero Kanubpa. YTo6bl NPOBOAKY NPABUNLHO YCTaHOBUTD B
kanubpa u oHa Gbl NNOTHO npunerana no BCeMy KOWTyDPy, HeoGXOAMMO onpeaenuts ee
ocHoBHbIe napameTpsl (puc. 3) C y4eToM KaTalowux AMAMETPOB NO ANeMeHTaM kanubpa

6].
! ]l'eOMe-rpmecKuﬁ MeTop NOCTPOeHWA, 06bIYHO npuMeHAEMbIA NPV NPOEeKTHPOBaHUK
NPOBOAOK COPTOBLIX CTAHOB, ABNAGTCA NOBOMbLHO TPYROEMKWM W He rapaHTupyer TOu-
HOCTH pa3MepoB. JTi HepOCTaTKY 0CO6eNHHO CKa3LIBAIOTCA NPU NPOEKTHPOBAHKM npoOBOAOK
ANA daconHbIx Kanubpoe. Kak npaeuno, faxe He3HaYuTeNbHbie OTKNOHEHUR B pa3mepax
NPUBOAAT K HEYCTOMMMBOMY KOHTaKTy HOCK3 NPOBOAKH C MOBEPXHOCTSLIO PYUbA.

AHanuTUueCKuit €noco6 onpeaeneHnA OCHOBHLIX NEpPeMeHHbLIX Pa3MepoB MPOBOAOK
3HAYUTENBHO YNPOWaeT 3aAavy. PSCCTOAHME MO rOPU3OHTaNK OT Ocu Banka A0 HOCKA
npoBoAKK A, ANUHA HOCKA B, AnuHa NPOBOAKK OT HOCA A0 NATKW /, cMeuleHre BepXx-
Hero KOHTypa HOCKa a ¥ pasMep C B 3aBUCAMOCTW OT KoHdurypaumn kanubpa oan-
genator [ 6] u3 cneaylowmx sasucumoctei (puc.3): A = Jh +h)D=(h, —h,) %

B=J{H+h)D—(H+h)? I=L,~A; a=A—-A; c=/-8.

PasMep b He paccuuTsIBalOT, TAK KaK NpWU u3roToBREHUN NDOBOAKHK npocdunb HOCKA
BLINONHAIOT U3 OAHOro ueHTpa. VCXoaA n3 npuseaeHHbIX HOPMYN MOXHO ANA KaXAaoro
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Puc. 3. MposoaKa ANR COPTOBLIX CTAHOB
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CTaHa COCTaBUTL Tabnuubl OCHOBHLIX NAapPaMeTPOB NPOBOAOK ANA TEKYUIMX PacveTos B
no6bix uHTepBanax Karaloux AvamMeTPOs.

WHorpa BBOAHLIE UNK BLIBOAHLIE NUHEAKY B PE3YNbTaTe HEPABHOMEPHOrro N3HOCa 0CTaB-
NAIOT Uapanuiel Ha KPOMKax npoduna. B aTom cnyvae craHoBuTCR HeO6X0AUMBIM NpUMe-
HeHuE PONUKOBOV apMaTypPbi, KOTOPaR ANA NPOKATKKU CROXHbLIX Npodunel 8 nocneanve
roabl Haxoawt Bce Gonbliee npumerenve. U3-3a 06ycnosnenHoro ponukamu Gonbluoro
PacCTOAHUA OT ovara AetOpMauuM >KenaTenbHO WUCNONb3OBATL ABYXMapHble PONMKOBbLIE
Kkopobku, 4tobbi nNpuaaTe 3anasaeMoMy B Kanubp PacKkary ROCTATOMHYIO YCTOWYMBOCTL,
4TO MCKNIONAeT Kocylo 3agavy v 06pa3osaHue NaMnNacos 8 pesynsTaTe HETOYHOro Hanpas-
neHuA nonocsl B Kanubp.

Ha puc. 4 noka3ana ABYXNApHaR PONUKOBaA KOopobka AnAa NPoKaTKu TaBPOBOK CTanu.
OcHosHbIMKM AeTaNAMK NPUBEAGHHO KOHCTPYKUWUM PONUKOBOW apmaTypsl ABNAIOTCA
xopnyc kopobku 1, ponukoaepwatenn 2 c ponukamu 3 u (pacoHHbIe BBOAHbIE
nponycku 4.

PonvKoBsble KOPOGKY KOHCTPYMPYIOT C PONKKaMKU Ha NOALMMHUKAX KAYeHUA 1 CKONb-
wenuna. [ocnearune UMeIOT MeHbLWKMe rabapuTbl, HO B TO XKe BPEMA U MeHbLIYI0 CTONKOCTS
NoAWKUNHKKOBOFO Y3na.

Bankosar apMmaTtypa He npeaHasHayeHa ANR ucnpasneHnA aeteKToB Kanubpoeku U
HacTpoiiku Bankoe. OaHaKo B HEKOTOPbLIX CNY4aAX TaKoe ee HazHaweHue NpeAycMaTpu-
BAIOT 3apaHee, HaNnpuMep, ANA YCTPaHeHWA CKPyyuBaHUA NONOCbl, ecnu GopMa ceveHuns
npoduna obycnosnueaer Takoe pacnonoxenue Kanubpa, 4To K3bExaTL CKpPyunBaHuA
HEBO3MOXHO.

YcrpaHeHue HE3HauMTeNsHOro CKPyYuBaHvA NONOCLI BaNKOBOW apMaTypoi AOCTUrAOT
ClleaylowmMMK NyTAMMK: a} NPUMEHEHUEM BBOAHBIX NPONYCKOB CO CMEUIeHHbIM B CTOPOHY
CKPYYMBAHMA KOHTYPOM pyubeB; 6) ycTaHOBKOW pPONMKOBOW KaHTylouleh BTYNKu Ha
BbIXOAHOM CTOPOHE; B) MpUMeHEHWEM CMeuranstHOro BLIBOAHOrO eno6Ga c HanpasnAio-
wumu cektopamu [epeuit cnoco6 Haumewee uenecoobpaseH, Tak Kak NpPUBOAWT K
noesILWEeHHOMY ¥3HOCY BBOAHBIX NPONYCKOB.

Mpu HacTpowKe B Npouecce NPOKaTKu aBToMOGUNLHLIX Npodunel OCHOBHOE BHUMaHUE
06paulaloT Ha TOYHOEe BbLINONHEHMEe NNOCKOCTER 3AMOYHOW 4acTh, HaXOARLULMXCA B CONpR-

A| A-A

ﬁ , h@? 4
é ;
= xé\"fQ

A8\ &)\

~ 4

| oo T2 77
NANNNANNANNNRNRNNNNGS
IS~

L
I

Puc. 4. Ponukosar BBoaHam
Kopo6ka ANAR NPOKaTKW Taspo-
BOW cTanu

KEeHWU C ApYruMu aetanAMu y3na. TO OTHOCUTCR KaK K Npodunam ocHosaHua 060408
KONEC, TaK ¥ K npotunAM 3aMOuHbIX 1 60pTOBBLIX KONeu.

Ecnu KanubpoBKa BLINONHEHa NPABUNLHO, TO 3TV 3NEMEHTHl AOMKHLI GbiTb XOPOMO
cthOPMMPOBAHbI NPY HOMWHANLHOM PAaCNoNOXKeHUWH BaNKOB ¥ apMaTypsl, T.e. 6e3 B3aaum-
HOFO CMeuleHUA pyubes KanubBpOB ¥ CMeuleHWA BanNKOBOW apMaTypbl OTHOCUTENbHO
kanwbpoe,

PaBeHCTBO BenWuvHbl 3330POB B ONOPHLIX KOHYCax BankoBs, O3Hayawuiee NpasunsLHoe
s3aMMononoxeHune pyyses kanubpos, cneayer cobnioaate Bo BCex knetAx. ANA noaroTo-
BUTENbHbLIX KanuGPORB 3TO He MeHee BaXKHO, YeM ANA YNCTOBbLIX.

MpakTuka paBoTsl NOATBEPXAAET, 4TO Yaule BCEro Npwu HacTpoiike cTaHa o6pawaroT
nepeOOYEPAAHOE BHUMAHWE HA HACTPOWKY YMCTOBOrO, PeXe npeaYucToBOro kanubpos.
K HacTpoitike noarovosutensHsiX Kanubpos 06bIMHO NPUXOART B NOCNEAHIOD OYepeas.
370 0coBeHHO XapaKkTepHO ANA CTaHOB C TPaxBanKoBbIMWU KnerAmu. Takum o6Gpasom
MHOr4a YA3ETCA ucnpaeuTs OWKUBKK B HACTPONKE NOArOTOBUTENLHLIX Kanubpos, HO, KaK
npaBvnNoO, HaCTPOMKA TONLKO 4YUCTOBOro ¥ NpeaYucTOBOro Kanubpoe He obecneumnsaer
YCTOANMBOro HOPManbHOro npouecca npokatku. Mostomy Heo6xoaumMo cTpemMuUTbCA K
ONTUMANLHOMY BbLIMONHEHWIO 3MEMEHTOB CEYeHWA B NepBbiX GacoHHLIX Kanubpax, 4To
obycnoenueaer npaeunsHoe pacnpeaenexue Metanna, 8 NOCNEAYIOUINX kanubpax,
fOCKONLKY NONOC3 CAMOUEHTPUPYETCA € HUX B Pe3ynbTaTte COBMNAAEHUA KOHTYPOB CeveHuin
nonocsl u kKanubpa.

MpoKkaTKa Ha NUHeNHbIW CTaHax C TPaxBankKoBbIMKU KNETAMY UMeeT HEKOTOPbIe Aonon-
HuTENbHBLIE CNOXHOCTH. Tak, HanpuMep, cMeleHe OAHOr0 Banka OTHOCUTENLHO APYroro
npuBeReT K M3MeEHEHWO yCnoeui aedopmauun He B OAHOM, 3, NO MeHbLUEH Mepe, B ABYX
kannbpax, PacNoONOXeHHsbiX B OAHOM ropusoHTe. Kpome TOro, TpyaHee pacnpeaenuts
BenuuuHy oBxaTuA no TonwuHe Mexay Kanubpamu Ges HapyuweHus napannenbHOCTH
pyuses. MHOraa oawH u TOT e pesynsTat (Hanpumep, 3anonHeHue OAHOW U3 KPOMOK
npoduna) mMoxer 6biTh NONYYEH PasHbLIMKU NYTAMU. OCEBLIM CMeELLEeHneM OAHOMO K3 Ban-
KOB, yBENMYEHWEM WNK YMeHBLIeHMEeM 3330Pa MeXAy BanKamu, W3MeHeHuem pacnono-
YKEHUA BaNKOBOW apMaTypsl ¥ T.A.

PaBouee BpeMA CTapliero BanbUOBLYUKA NPOKATHOrO CTaHa OrpaHuueHo U OH, ecTecT-
BEHHO, CTPEMUTCA MaKCWManbHO COKPaTUTL BpeMA Ha HacTpowuky. Hepeaxko oH ebinon-
HAET ABa WNKU TpU M3IMEHEHWA B HACTPOIKe CTaHa OAHOBPEeMEHHO. JTa NpaKTuKa Heuene-
coobpasHa. He roBopa y>xe O TOM, YTO OHa He AaeT BO3MOXKHOCTH NPABUALHO NOHATHL TeX-
HONOrMYeCKU MPOUECC Ha NOCReayloulee BpeMA, TakamR opraHusauvA paboTtel Bceraa
NPUBOANT K yBeNUUeHWIO BpEeMEHU HACTPONKK ¥ OTKNOHEHUAM OT Cxembl NpoKaTtku, a
MHOrAa 3aBOAUT B TYNUK AaXe CPABHWTENLHO OMBITHOrO CTapllero BansyoBwuka. [AnA
ABYXBAaNKOBLIX ¥ TPEXBANKOBLIX CTAHOB, HA KOTOPbLIX NPOKaTLIBAIOT WWPOKWA CopTa-
MEHT CROXHbIX Npodunen, TaKaR CUTYaUnA He ABNAETCA UCKAIONEHWEM Aa)x<e Npu HacT-
poiike A3BHO OCBOEHHbIX Npodunen 3anOMHUTL BCe BbINONHEHHbIE W3MEHEeHVWA B 3TOM
cnyvae HesOo3MOXHO. Wcnpaenedue oAHOro aAedeKTa MOXET NpuBecTH K ROABNEHUIO
ApPYroro 8 Apyrom aneMeHTe CeveHna.

AnA obecneveHnna paunMoHanbHOW HacTPOWKK uenecoobpasHo yCTaHOBUTL Banku C pae-
HbIMKU 3330paMu B OMOPHLIX KOHYCax, NPOBEPUTb W YCTaHOBUTL B COOTBETCTBUK C
YepTeXKOM 3a30Pbl Mexay KpaiHumu BypTamMu u yCTPaHUTh CMeuleHue BBOAHLIX Nponyc-
KOB OTHOCWTEeNnbHO KanubpoB, eCnu TaKkoe CMeuleHue 3apaHee He OroOBOpPEHO B TeXHOMNO-
rHUYECKON MHCTPYKUMK. DTO He YANWHWT, @ CKOpee BCEro COKPAaTWT BpeMA HaCTpONKw.
Mocne cummetpuuroii (6e3 CMeweHuA) YCTaHOBKYM BankoB ¥ apMaTypbl HaCTPOWKY
cneayet BecT B COOTBETCTBMM C TEXHONOrvMYecKoih MHCTPyKuuein. WHorpa HacTpoiiky
apmMaTypbl MOXHO BLINONHATL C NPUMEHeHWEM TeMNNETOB OT PaHee NPOKaTaHHOW NAapPTUU.

Hactpoiika ctasa npu npokaTke CROXHbIX Npoduneit Tpebyer u3BeCTHLIX HaBbLIKOB
¥ OCHOBGIBAETCA Ha ONbITe NPOKATKK Kaxaoro npoduna.



nasa 2. ®NAHUEBLIE NMPOOUIIN

MPOKATKA U KANWEPOBKA NPOOUNEN
N-OGPA3HON ®OPMbI

Npodunn MN-06pasHoit hOpMbI OTHOCATCA NO NpuseaeHHoin B pabote [ 2]
TeXHONOruYecKon Knaccudukaumm K knaccy Xl KopeiTo06pasHLIX Npodu-
neli 1 pasaeneHbl Ha TPYU FPYNNbI: CUMMETPUYHBIE 1 aCUMMETPUUYHbIE, NpUYem
acMMMeTpUUHbie NPOMAN BKNIOKAIOT ABe pasnudHbie rpynnel.,
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Puc. 5. Fotosble npodunu M-06pastoi hopmMbi:
a— Nc-102,108,120; 6 — NC-723-A; ¢ — CN5-1; 2 — AC-265

MNpumeHAemMbie B MALIMHOCTPOEHMM, ABWUAUMOHHON MPOMBLILINEHHOCTH U
APYryX OTPacnNAX HapOAHOTO XO3ANCTBA NPotunm N-06pa3Hoit hopmbl 06LIYHO
UMEeIOT BEPTUKANbHYI0 OCb CMMMETPUM M UX NPOKATLIBAIOT U3 cTanei pasnuny-
HbIX MapOK, B TOM 4ucne U3 BbICOKONErnpoBaHHbIX ¥ HepxKaBerouwmXx. Hekoro-
pble Pa3HOBMAHOCTM 3TWUX Npoduneid, Nx pasmepsl ¥ AONYCKaeMbie OTKOHe-

HUA NpuBeaetibl B pabotax [ 7 — 10] v Ha puc. 5, n B Tabn. 2. \

Ta6nuya 2. Pa3zmeps) npocunein MC-102, NC-108 u NC-120

Mpoduns Pasmepsl, MM Yrnbi, rpaa
H h B b R, R, R, R, a,
nc-102 21 9 50 30 <4 < 4 <6 <4 3 5
nc-108 30 12 55 19 <4 <4 < 85 <4 3 5
fc-120 21 9 62 38 <4 < 4 <6 <4 3 5
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3Koxomuutbie npoduan NC-102, NC-108, NC-120 {(cm. puc. 5, a; Tabn. 2)

ocBoeHbl [ 10] Ha TPeXKNeTeBOM JSIMHEAHOM CTaHe 400. Npodunn NC-102,

11C-120 n NC-108 npoKaTLIBAIOT U3 NErNpOBaHHbIX CTane.
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B npouecce ONbITHOH npokaTky npodmna NC-102 u3 nonocs 44,6X44,6 mm
HabnioaancA HeyaOBAETBOPUTENbHBIW 3aXBaT U NNOX0e UeHTPUPOBaKHNe NoAOCH!
8 nepBomM chacoHHoM Kanubpe. Mpu KoppekTMpOBKE KanUGPOBKYM B Kanubpax
1 n 2 (puc. 6, 6) ysenuuunu TonwwmHy crekkn ¢ 18,5 no 23,00 Mmuc 11,5
a0 15,0 Mm cooteercTeenHo. Mpy 3TOM yron 3axsata B Kanubpe 7 ymeHb-
wuncA Ha 2°, uTO 0Becneynno HaaexkHbIN 3axBaT NONOCHLI B 3TOM Kanubpe. AnA
YNYYLIEHUA YCTOMYMBOCTW NONOCLI M GOnee CUMMETPUUHOW pa3pe3Kn AHO
3aKpbITbIX pPyubes Kanubpos 7 u 2 6bin0 caenaHo nnockum. OTKOppPeKTUpo-
BakHaA kanubposka npoduna MNC-102 npeacrasnexa Ha puc. 6, 6.

Npokarky npogmna MC-108 nposoaunu 13 KBaapaTHOW nonockl 52 Mm B
yeTbipex 3aKpbiTbiX Kanubpax. Kanubpel 71 2 — conprxeHHble.

PaspesHoit Kanubp 2 6bin CNPOEKTUPOBaH C NNOCKUM rpebHeM ¥ 3aKpyr-
neHHbiMN Kpomkamu. Paspesaiouwwmit rpebetb NO opme U pasmepamyn NOUTH
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*Puc. 7. Kanubpoexa npoduna f1C-120:
a8 — BapuvaHT I} 6 — sapuanT I
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MOAHOCTLIO ¢OOTBeTCTBOBaAN rpebHio unctoBoro Kanubpa. Mpu BoiGope Takon
dopmbl rpebHA Npeanonaranoc,, 4TO BCNeacTBMe GONLLLIOW NAOWAAWN NONOK
BO3MOXHAR YTAXXKA BHYTPEHHWX YrNOB KOHWOB NOMNOK HyaeT KOMNEHCUpPo-
BaTbCA METaNNOM, BbITECHEHHbIM Npu obxatum cTedku. MNoatomy 6okosoe
o6xaTve NONOK B Kanubpax 3 v 4 6bi5I0 NPUHATO He3HAYNTENbHBIM, a ywupe-
HWe B Kanubpax 2, 3 u 4 cywecTBeHHO orpannumunu. OpHaKO ONbITHaR
npoKaTrKa He NOATBEPAWNA NMPUHATLIX UCXOAHLIX Nonoxewuin. Tynow rpebexb
pPa3pe3HOro Kanuépa NPUBOAUAD K 3HAYNTENbHOW YTAXXKE BHYTPEHHUX Yrnos
KOHUOB NOMOK U NPUAEralowmnx K HUM y4acTKOB. MNonyunBlLaAch yTRAXKA He
yCTpaHAnach B Nnocieayowmx Kanubpax 1 Ha rotoBom Npochune B 3TUX MecTax
ocTaBanuck cKocbl. Ewie BONbLWNM HEAOCTaTKOM BapuaHTa/ ABNAROCH CHNbL-
HOQ 3auiemiieHve NONOChLI B 3aKPbITOM pyybe Kanubpa 2. Mpu atom nmenn
MeCTO cllyyan OKOBa BankoB. 3axBaT NOROCLI BO Bcex Kanubpax 6uin yposnet-
BOPUTENbHbIN.

Mpu namenennn kanubposxu npoduna MNC-108 orkazanuce OT NpUMeHeHNA
CONpRXeHHbIX KanubpoB M ANA Nyvywero BbINONHeHWA NMOROK NOAOCY pa3pe-
3aTb Hauanu ¢ Kanubpa 1. dopmy rpebHeit NnocneayoWMX KanubpoB coOTBET-
CTBEHHO TaK)Ke M3MeHUNN 1 yBennunnn 6oxosoe obxarve nonok. [na ycrpa-
HEHVA 3aLieMAIeHUA YMEeHbWWAYN CTeneHb CTeCHeHUA, 0coGeHHO B Kanubpe 2,
rae Hanbosnee CMABLHO CKa3bIBAaeTCA pacnupaioulee aeicreue rpebHa. AnA yse-
AMMeHNA YCTOMYMBOCTM NONOCHLI B Kanubpax 2 M 3 oOTkasanuch OT BbINYK-
NOCTY AHA 3aKPbLITHIX PyuseB. Tak Kak (hopMOu3MeHeH e NONOK OCYLWECTBNA-
eTCA B OTKPbLITbIX KanMBpax M YTAKKA BHELLIHUX YrfOB KOHUOB MOJIOK NOYTH
OTCYTCTBYET, TO C UeNibi0 YCTPaHeHWA nepertonHeHUA U 06pasoBaHWA 3ayceHues
KOHUbI NONOK Gbink CNPOEKTMPOBaHbLI CO cKocaMu. Mpu NOBTOPHOR NPOKaTKe
NpocdunL NOAHOCTLIO COOTBETCTBOBAN TEXHUYECKUM YCNOBURM.

OnbitHyto npokarky npocgwuna MC-120 ocyuwiecTBnannM 8 NATU (hacOHHBLIX
xanubpax (puc. 7, a) us nonocbl ceyennem 50X50 mm. B BapuaHte / Kanu6-
poBku rpebeHb paspesHoro xanubpa 6bin BbINOMHEH C OCTPLIMU KPOMKaMK.
Kpome tOro, Bo BCex Kanubpax NpPeAYCMOTPENH 3HauMTeNbHOe yLlvpeHue,
4TO6bI NPEAOTBPATUTL 3alieMAeHne NOSIOC B 3aKPbITbIX PYUbAX.

OaHaKo npvMeHeHve B paspesHOM Kanubpe wWMpPOKOro rpebHA ¢ oCcTpbiMU
KPOMKamMy NpuBeno K HexxenatenbHbiM NOcneacTsunamM. Beneactsue Bbinyk-
NOCTWM BepwuHbl Kanubpa ¥ 3HauUNTeNbHOR WUPKHHLI Kannbpa Habnopanu
nnoxoe UeHTPUPOBaHWe NOROCLI U CMelleHne ee B Kanubpe. B pesynbrarte
nocne paspesHoOro Kanubpa nNoAy4any packar ¢ NONKaMK PasnMYHOW TOALNHbL.
Mpu npoxkatke B nocneaylouem Kanubpe 2 ripoucxoanno HecosnaaeHve rpe6-
HeW packarta u Kanubpa » Ha BHyTPeHHe!W NOBEePXHOCTU OAHOI M3 NOROK 06pa-
30BbIBANICA YCTYMN, KOTOPbLIA He YAaBanock NOAHOCTLIO YCTPaHUTL B Kanubpax
3, 4 wn 5. Ha rotosom npocune ocraeanace pucka rayéuroin 0,3 — 0,5 mm,
4TO 1 ABMAOCS OCHOBHLIM HEAOCTAaTKOM BapuaHTa [/ kanubposBku npocdmna
NC-120. [Ina ycTpaHeHWA 06pPa30OBaHNA PUCOK Ha BHYTPEHHEW NMOBEPXHOCTH
NONOK AHO 3aKPLITOrO PyubA KanubGpa 7 6biNO caenaHo NNOCKWM, OCTPbie
yribl rpebHA 3aKkpyrieHbl ¥ wupuHa rpebHA ymeHbweHa ¢ 33 o 30 Mm
(puc. 7, 6).

Ha nuHeitHoM ueTbipexkneTesom ctave 400 6bin ocoed [ 11] npodmns
K-06 13 nervpoBaxHbIX cTaneit. McxoaHan 3aroToBKa — ceveHnem 85X 85 mm.
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Puc. 8. Kanubposka npoduna I'K-06

Mpoduns T'K-06 dopmupyerca 8 yeTbipex thacoHHbIX Kanubpax (puc. 8) u3
packara ceueHvuem 63X63 mm.

Mpu paspaGotke kanubposku npoduna TK-06 (puc. 8) kanubp 7 6Gein
BbINONHEH NOAY3aKPLITLIM C WMPOKUM pa3pesalolunm rpebHem, 41O NO3BO-
NAET YMEHLIWNTL AMaMeTp GYPTOB 3aKpbLITOro Py4YbA W NOBLICUTL NPOYHOCTL
Banka, Ha KOTOPOM pacnonoxeH OTKPbIThI pyuyeid. lupokue u nnockie
paspesaiowme rpebHU cO CTOPOHbI OBOMX BANKOB 06ECNEYUBAIOT XOPOLLYIO
ycTOM4UBOCTL NONOchl B8 Kanubpe 7. Bece dacoHHbie Kanubpbl cNPOEKTUPO-
BaHb! C OrpaHMYeHHbIM YLIMPEHUEM, YTO cnocobeTayeT 6onee YeTKOMY BbINON-

HeHWIO 3neMeHTOB Npohuna. YTobel NpeaoTBPaTUTL NepenonHeHne Kanubpos,

BHeLIHWe YrNbl KOHUOB NONOK BbINOAHEHb!I €O cKOcamu. [1poKarka OnbITHbIX,
a 3aTeM U NPOMBILLNEHHBIX NAPTUI nokasana [ 11], yto npu HacTpoliKe CTaHa
B COOTBETCTBUM C NPUHATOI CXeMOW NONy4YaeTcA Xopolsee 3anonHeHWe BCeX
Kanuépos M oBecneynBaloTCA 3afaHHble Pa3Mepbl FOTOBOrO npoduna npu
BLICOKOM KauecTBe nosepXHOCTH. [pumeHenue npodmna TK-06 8 mawmHo-
CTPOEHUM BMECTO MONOCOBOIO TIPOKaTa NO3BONAET 3KOHOMMUTL A0 30 % neru-
POBAHHON CTaNW W 3HAYUTENBHO CHINKATL TPYAOEMKOCTb MeXaHWyeckoi o6pa-
6oTku.
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Mpodmnu T-06pasHoii opMbl U3 BLICOKONEr MPOBEHHBIX, KOHCTPYKUUOH-
HbIX, HEPXKaBelOWMX W HKAPONPOYHLIX CTanel U CNNaBOB HaXOAAT Bce Gonee
WHUPOKOe NPUMEHEHWEe B MALLMHOCTPOEeHUU. DTU NPodunn 06bIYHO NONYYaDT
Ha NuHeHbIX copToBbIX cTaHax 400 — 550 metannypruyecknx 3aBoaos OGbe-
AavHeHna ‘Cotoacneucrans’ [ 12].

Ana uccneposaHMA (GOPMOU3MEHEHUA, YCOBEPLUIEHCTBOBAaHUA TEXHONOr UK
NPOKAaTKU M YNYYWEHNA TeXHUKO-3IKOHOMMYeCKUX nokasateneit 8 MUACuCe
sbinonHeHo [ 13, 14, 15] KOMNNEKCHOe  UCCReAOBaHWE NPOKaTKU
N-06pasHbIx npothuneii 8 Na6OPaTOPHbLIX U NPOMBILLIAEHHBLIX YCNOBUAX.

Ana nonyuenmAa aHanNMTUYECKMX 3aBUCUMOCTEN B PaspesHbIX Kanubpax
(puc. 9) ana koadduumerTa 3anonHenua nonok ¥ = S,/S, . (rae S, —
naowaaL Nonku npodmna, S, . — nrowaae nonku kanuépa) , kKoadduumeHTa
BBITAXKKM A M ycunua npokatknm P Kak dyHKuWi napametpos ouara aegop-
mauun nposeseHo [ 12] uccneposanue Ha na6opatopHom cTaHe 210 ¢ Mmoaenu-
poBaHMeM YCnoBuin NpPoKaTku coptameHTa M-06pasHbix npodmneit [ 16] Ha
craHax 400 — 550. B kauectse napameTpos ouara aedOpMauUMM NPUHANM
cheaylowme OTHOCUTeNbHbIE BeRNYUHbI: my = Ho/Hy;» my = 2Bo/(bg + b,) ;

ms = 2H1/(bo+bl); mg = hr/Hl; ms = 2br/(b0+bl)'

Ana npoxariu Hepixaseloweit CTanM NONYYeHs! ypaBHeHNA:

= —676,3+561,1m, + 720,3m, — 501,7 m,; — 5139m; —
—~507,3m;m, — 498,7 maymy + 497,0m,mg;
A = 0,290 — 0,736 m; + 0,952 mymy — 0,468 myms + 3,126 myms,
P = —454+84,4mm; —148,6 mym; + 93,6 m2 + 69,7 myms,

KOTOpble MOryT 6biTb WCMONL3OBAHLI B CReaylOWeidl O6NAacTU M3MEHeHus
napameTpos npckarku: m; = 1,006 = 1,245; m, = 0,88 + 1,02; my

= 0,440 +0,735; my = 0,20 -0,67; ms = 0,20 = 0,82.

U3 aHanu3a aKcnepMMeHTanbHeIX AaHHLIX CREAYET, YTO 3anoNHeHne NONOK
Y BO3PacTaeT ¢ yBeNnuueHMeM BbICOTbI M LIMPUHBI UCXOAHOMN 33rOTOBKU U OTHO-

CUTeNLHOU BbLICOTLI paspe3atowwero rpe6HA. Hanbonoiwee BAMAHME Ha 3aN0NHe-
HMEe NONOK OKa3blBalT NapameTpbl

Mm; U mg, KOTOPbIE OTPAXKaloT BNUA- 5
HUe LWWPUHLI 3arotosku W rpe6Ha. |
Ycunue npokaTku B pasHON CTeneHun -"U: | 4 =
3aBMCUT OT BCEX NapameTpos nNpo- ! ‘T
KaTKu. < 11 l |
: 1
. N ' [ <
l |
! |
' .
P
Puc. 9. PaspesHoi weennepHsiii kKanubp I 1
OTKPLITOTO TUNa
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Ananuz peicTayiouMx KanMBpOBOK BanNKOB, a TakKXXe NaGopaTOpHbie W
npoMbineHHbie uccneaosanna [ 12 — 14] sLiABUAM BO3MOXHOCTL CO3AaHUA
Ha ctaHax 400 — 550 yHMBepcanbHO CXeMbi NPOKATKKW, KOTOPaR nNpeaycmar-
puBaeT coBMelleHe BO3MOXKHO GONbWEro 4Yucna 4epHOBLIX KanMGpos ANA
NPOKaTKU OCHOBHOIO COPTameHTa cTaHa M (hacoHHbIX Npodmneir u nossonaer
YCTPaHUTL NPUYUHBI, PE3KO CHMKaWMe NPOM3BOAUTENLHOCTL (ANUTENbHbIe
nepeBankKu, CNOXXHOCTb HAacCTPOMKWU BANKOBOW apMaTypbl, YMEHbLUEHUEe MacChl
3aroToBku u np.) .

MpoBeaeHHbIe IKCNEPUMEHTaNLHbIE UCCNEAOBAHMA NO NPOKaTKe B pa3pes-
HbIX Kanubpax, KOTOpbie NO CBOEW reOMeTpuM NPaKTUYECKU He OTNNYAITCA
OT YUCTOBLIX KanMBpOB, NOKa3anu, 4TO NO YCNOBMAM (HOPMON3MeEHeHNA
meTanna npu npokarka -o6pasHeix npoduneit AOCTaTOYHO NpeayCcMaTpPUBaThL
ABa UK TpU (PacoHHLIX Kanubpa.

flpv npokaTke Ha YeTbIpexKnNeTeBOM NUHEHHOM cTaHe 550 npoduna Nil-20
[ 12] no nepeonauansHoOll KanuBpoBKe B NepPBbLIX TPeX (HAcCOHHLIX Kanubpax
NPOUCXOAUT MHTEHCUBHOe 06xaTne cTeHku ¢ 06pasoBaHNEeM NONHON BLICOTHI
nonok, a 6okosoe O6xatue NONOK OTcyvcTayer. B nocneaylowmnx Asyx
Kxanubpax npapgycMOTpeHO TONLKO HeBGoNbwioe 06aTe CTEHKU M NONOK NO
sbicote. llocneaHune asa kanubpa ABNAIOTCA KOHTPONLHbIMU. IMeeTcR cemb
dacoHHbIX Kanubpos. AneKTpoaBUraTens rNaBHOro NPUBOAA NpWU NpoKarke
6b1N 3arpy>xeH NO cpeaHeKBaapaTMYHOMY TOKY Ha 44 % HOMMHana, No MaKcu-
ManeHOMy TOKY — a0 40 %. Ycunue NpoKarku NO NPOXOgaM cOCTaBRANO
50 — 70 T, T.e. 3arpy3Ka OCHOBHOIrO o60pyaoOBaHUA cTaHa KonebGanack 8 npe-
aenax 20 — 60 %. [Mpoxkarka npocduna MiU-20 Gwina cer3aHa ¢ 60NLLWIMMMU

? 1

26,9 43,2 26,7 309 , 462 309
T 1
4 y ' [}
302\ 34,4
o~
¢ JL s
92 ¥
102
2 2
27,3 44 27,3 30,9 47 . 309
[ ]
4 Y )
R, ® r 1 .}
29,5 = ® a‘:
. -t 33,4
& o N
\. = Y L S
96,4 ~
106, 5
a 6
Puc. 10. Kanu6poska npoduna:
a — [I-20 (ucxoaHoe cevexne 52X92 mm); 6 — [IW-21A (ucxonHoe cevesmne

56X102 mm)
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npoussoacTaeHHbIMU notepAmu. [lpu  nepexope Ha npokatky npodunAa
npuMxoaunocL npoussoauts nepesanky 75 % o6wero komnnekra Bankos
cTaHa. 3aTpaTel BpeMeHW Ha nepesanky cocTasnanu 8 — 10 y, T.e. CTONLKO e,
CKONbKO Tpe6oBsanock Ha BCIO NPOKATKY OAHOI NapTUK npoduna.

Mopo6HbI aHanu3 Kanubpoeok 6bin BeinonHeH ana 30 npodmneit N-o6pas-
HON (hOPMBbI, NPOKATLIBAEMBIX Ha LIECTV NPOKATHLIX CTAHAaX Pa3NUYHBIX METan-
nyprudeckux 3asOp0B, U ewe pas noateepaun [ 12, 14], 410 ans npokarku
3TUX Npobunelt BONHE AOCTATOYHO ABYX UNU TpeX (haCOHHLIX Kanuépos.

No Hosoii kanu6poske npodmnu M-20 u MW-21A npokareiBaloT Ha
craHe 550 Tonbko B ABYX (hacoHHbIX kanu6pax (puc. 10) M3 3aroToBkM
ceueHuem 140 X 140 mm.

Mpumenenne HOBOI cxembi MNO3BONMNO YNYHWHTL FEOMETPUIO FOTOBOIO
NPOUNA W KauecTBO ero NOBEPXHOCTH, NONHOCTLIO YCTPAaHUB NEpenonHeHue
NONOK M UX HECUMMETPUYHOCTL. BeneacTane ynNpoweHua KOHCTPYKLUMN BanKo-
BOW apMaTypbl Ha NOBEPXHOCTU NPOMUNA NPaKTUYECKMU OTCYTCTBOBANM TaKue ]
AecheKTbl, KakK UapanuHbl, PUCKK, 3aaMpsI. Y cunue NPOKaTKN U MaKCMManbHbLI
TOK B KaXAOM Nponycke He Npesbiwany AONYCTUMBIX 3HadyeHmit. Mpoussoau-
TenbHOCTL CTaHa npu npokartke npodunein M-20 u NI-21A yeenuunnacy
6onee, yem 8 TpM pasa.

Ha crave 400-2 no Hosoii cxeme [2, 11} ana MN-06pasHbix npoduneit
I'K-017 n T'K-023 npeaycMOTpeHO cokpatueHue KONMUECTBa (hacoHHbIX Kanué-
POB C 4YeTbipex AO ABYX. YcuMAMA Npu NpOKaTKe NPaKTUYECKU He U3MEHUAUCH
NO cpasHeHWI0 C paHee NPUMEHABLLIEACA CXeMOIl, HeCMOTPR  Ha ysenuueHue
06GxaThiA. ITO ABUNOCL CNEACTBMEM MOBbLIWEHWA TeMNePaTypb! NPOKATKU B
thacoHHbIX Kanubpax npumepHo Ha 100°C & pesynbTaTe cCOKpalleHMAR KOnu-
YecTBa (hacOHHbIX Kanubpos. B TO e BpemMA HEOBXOAUMAR MOLWHOCTL
NPOKAaTKN Ha YUCTOBOW NWHWUW HECKONbKO YBenuuunac, B NepBsyi0 ouepeas
Npu NPOKaTKe B NPEAYUCTOBbLIX Kanubpax, HO He NpeBbiana HOMWUHANLHOM.

B Toxe spema npu kanubposke M-06pasHbIX NPOhUNeit B 3aBUCUMOCTH OT
KOHMUrypauun npocduns, pasmepos, AONYCKOB U yKNOHOB GOKOBBIX rpanei
YMeHbLIeHHe KonuyecTsa (hacoOHHbIX KanMbpos He Bcerpa ABNAETCA UenNecoo6-
PasHbIM. B HEKOTOPLIX cRy4aax creayet CTPEeMUTLCA B NepBylo Ouepedb He K
YMEHBLLIEHUIO KONMYECTBA (acOHHbIX KAanuGpOB, Tak Kak NpPU 3TOM MOXeT
YBeNU4UTLCA TPYAOEMKOCTL NPOKATKU W CHU3UTLCA NPOM3BOAUTENbLHOCTb, @
K NnasHOMY (hOpmOu3MeHeHi0 Npouna 8 Kanubpax.

Npodune NC-723-A (puc. 5, 6) c 60KOBLIMM BLICTYNaMU U3 HepkaBetowwel
cranu 6uin ocsoen [ 7] Ha naTuknereeom craHe 450. UcxoaHylo 3aroToBKY
ceveHvem 100X 100 MM NpeaBapuUTensHO NOABEPraloT CMNOWHOMN HAXKAAYHOM
3auucTKe.

Npu paspaborke kanubposku npoduna MNC-723-A dopmy ero BepxHeit
4acTU NPUHANKW NOCTOAHHOW ANA BCEX NPOMEXYTOYHbIX Kanubpos. Pasmepsbl
roToBOro NpocunA B ropAYeM COCTOAHUM ONPeAenAnU No cPeaAHUM B npeaenax
AONYCKOB pa3mepam C yyeToM KO3ahdUUUEHTa TEPMU4ECKOrO pacluMpeHUA,
«oTopeit ana cranu 1X18HIT pasen 1,02. Ana pacyeta kanuBPoBKM nNpodune
8 ropAYeM COCTORHUMN ycnosHO 6bin pasaeneH (puc. 11) Ha anemeHTbI, U3 KOTO-
PbIX HeKOTOpbIMU OcOGeHHOCTAMU AethOpMauUM OTNMuAETCA NULIL 3NEMEHT
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/V; dbopMupyembiii BO BCeX Kanubpax B 3aKpbITbIX PYYbAX, BECbMA CXOAHBIX
¢ NOXHbIMK (hRaHLamn, NPUMeHAEMbIMM NPU NPOKAaTKe WBennepos.
MpAMOYronbHbIA 3neMeHT [/ U ABa Y4eTbIPexXyronbHbIX anemeHTa //
(puc. 11) paccmarpusanu npu KanubpoBKe KaK CUMMETPUYHYIO U3OTHYTYIO
pasHOTONWMHHYIO nonocy. [ANA cOXpaHeHUA NOCTOAHCTBA ¢opMbI BepXHeEro
KOHTYpa nNpOdMNA NPUHUMANU NOCTOAHHLIMM ANA BCeX NPOMEXYTOUHBIX

Kanubpoe WupuHy anemeHTa / (14,2 MM), yron HaKnoOHa OTHOCUTENLHO ropu-
30HTany anementos // (17°30°) u ko-

W2const) b OPAVHATbI KOHCTPYKUMOHHON TOUKM
Y 0.
’730/,% £ YwupeHve 80 Bcex Kanubpax npu-
< 15 Humanu Ha OCHOBAHMM NPAKTMYECKNX
T I DaHHLIX NpU  YCNOBUM OTCYTCTBUA
3HAYMTENLHO O CTECHEHUA B Kanubpax.
BnocneactaMM, B COOTBETCTBUM C
obwelt oueHkon Apedopmauumn 8
Kanubpax 8 cny4Yae Heo6XxoAMMOCTH
OCYLWECTBNANN KOPPEeKTUPOBKY YLUU-
PEHMA C nepepacyeToM pa3mMepos
anemeHTa //.

L4

75,0 (const)

997 1o Puc. 11. Cnocobu peneHna npoduna
(const) NC-723-A Ha 3aneMeHTbI

Pacuer paamepos (cm. puc. 11) anemeHtoB / u // BO BCex KanuGpax Gein
BbINOAHEH NO MeToauke [ 7], npuseaeHHON HUXe.

Mnowaan S; n Sy, anementor / u Il Sip = Xpy4Sy(n+1): Sun =
= Np+1S1/(n+1)+ TRE A — Ko3chihMUMEHT BbITAXKM, N1 — HOMep Kanubpa
1o XoAy NPOKaTKu.

Buicota snemeHta / t, = S;,/ 14,2, rpe 14,2 — NOCTOAHHAA WMPUHA
anemeHTa /.
Wupnha anementa /| b, = by, — 0588,,i, rae AB — senuunna

NPUHATOrO yWMPeHua 8 Kanubpe.

CpeaHan TonwuHa anementa I/l dy, = S;n/bp-

BuicoTa anemeHTa // ¢ Hapy>HOW CTOPOHLI h, = 2d,, — t,.

MepemeHHbIit Yron HaknoHa anementa /Iy = arcsin ((m, — t,)/1,).

KoathhMumeHTbl BLITAXKKU B KaXAOM Kanubpe ana Bcex 3NeMeHTOB NpUHK-
Manu oauHakosbiMU. NonoxkeHue anemeHToB [V U NPUMBIKAIOWNX K HUM
anementos /// onpeaenanu (cm. puc. 11) ¢ NOMOWLI0 KOHCTPYKUMOHHOM
Touku O ¢ NOCTOAHHLIMM KoopauHatamu. [lpu onpepeneHun pasMepos
anemeHToB /// M [V NCXOAHBIM NapameTpoOM ABMAETCA Yron &, KOTOPbLINA
NPUHUMAIOT U3 YCNOBUR CBOBOAHOrO BHEAPEHUA Pa3pe3alollero rpe6HA HWxX-
Hero Banka B COOTBeTcTByiowWee yrny6neHue 3anasaemoil 8 Kanubp nonoch
Ha 60 — 70 % ero 8bICOTb!.

AnemeHT /Il B pacyeTe KanUGpOBKWU ABNAETCA BCNOMOraTentHbIM, TaK
KaK ero pasmMepbl BO BCeX NPOMEXYTOUHbIX Kanubpax ONPeAenAioT nonoxe-
Huem 3nementa // W yrnom HaknoHa o. Bcneacreue aTOro U3MeHeHue
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nnowanwn anemeHTa /// NO xoay pacyeta He COOTBETCTBYET NPUHATLIM ANA
Kaxaoro Kanubpa o6wmm KoaddbuumneHTam BbITAXKKKN U ABNAETCA NPOU3BOAL-
HeiM. Tlpu 3toM KOahdUUMEHT BuITAXKKKN aneMeHTa /// NOYTU He mMeHAETCA
8 NEPBLIX NPOXOAAX W 3HAUMTENbHO YBENIMYNBACTCA B NOCNEAHUX.

Mnowaas anemeHta /// onpenenAioT cOBMECTHO ¢ anemeHTom [V u3
BupakeHUR Sy, = A,49S5(p+1) OTKYAa cneayer Sy, = Sy, —
— S;;1n. The Sy — cymma nnowaaeit anemeHtos /// v IV.

Mpwu atom B cnyyae paseHcTBa A U Ay ( Ay — cymmapHbIit KO3huumneHT
BLITAXKU anemeHToB [/ n V) ana kakoro-to kanubpa koagduumeHTbl
BbITAXKM A;, M A OKa3bIBalTCA HeoaVHaKoBbIMK. [puyem 8O BCex Npome-
KYTOuHbIX Kanubpax A,, > A.B pesynsrave nnowaas anemexta /V ysenu-
yMBaeTCA NPOTMB XOAa NPOKAaTKKU BGeicTpee Apyrux anemeHTos. OaHako, ecnun
ydyecTs HebOnbwyio aonio anemeHtTos /V 8 o6uleit nnowaan NonepeyHoOro
cedeHUA npodMnA M UX CBA3bL C COCEAHUMM 3INEMeHTaMu, TO AOfyULeHHOE
HECOOTBETCTBUE CNeAyeT CYUTaTh CKOopee NONOXKUTENbHbLIM, YeM OTpuUuaTens-
HbiM (haKTOPOM, TaK KAaK OHO HAAEXKHO rapaHTUpye'r BbINOAHEHWE 3NeMEeHTOB
npoduna.

PacnpeaeneHue BbICOTHOW M nonepeuHoi aectopmauumn ana anemeHra /V
NPOU3BOAUTCA KOHCTPYKTUBHO noaGopom. [AnA nepsbix No xoay pacyeTa
KanubpoB NPUMHUMaNU HeckONbKO Gonblee BbICOKOe OBxarue, a B nocnea-
HUX Kanubpax 3TO COOTHOLLEHWE M3MEHANW B CTOPOHY yBenuYeHWA nonepey-
HOW aechopmaumu.

MpuseneHHbie Ha puc. 12 pasmepbl KanuMGpoOB 3a UCKNIOYEHUEM Kanubpos
2 1 3 NOAHOCTLIO COOTBETCTBYIOT pacyeTHbIM. B Kanubpax 2 » 3 HeCKONbKO
YMEHbLLUAM MO CPaBHEHUIO € PacyeTHOW BbICOTY pa3spesatoluero rpebHa, Tax
KaKk OH NONYYMACA CAMILKOM BbICOKMM M TOHKWM. Pa3mepel (hacoHHOro
kanu6pa 7, B KOTOPOM NPOUCXOANT NEPBOHaYanNLHOe hOpMmnposaHue Npoduna,
onpeaenanu KOHCTPYKTMBHO Takum O6pasom, 4TOGbI M3 MCXOAHOrO ceveHuA
84X 84 MM NONY4UTL HaAEXKHOE 3aNOnHeHne Kanubpa 2.

Mpokarky npodmna MN-o6pasHoii hopmel U3 cranu 35 (puc. 13), npeaHas-
HAaYeHHOrO0 ANA CTOEK paM 3NeKTPONOrpy3ynMiKos M 3nexkTpowTabenepos,
npoussoaunu [ 17] Ha nonyHenpepsiaHom craHe 600.

C yyeTom 6ONLLION TONWMHLI CTEHKU W NONOK NPUHAT OGbIYHLIN Cnocod
NPOKaTKN LWBENNepoB B Kanubpax ¢ yBenuuYeHHbIM Bbinyckom (puc. 13).
Mpodune GopmupyercR 8 wecT (hacOHHLIX Kanubpax M3 NoOnocel osan.
HOro ceveHua 80X150 mm. Mpyu NocTPOEHUM YepPHOBbLIX KaNUGPOB FOPU3OHTaNb-
HaR NPOEKLMA AHAa PyYbA BEPXHEro Banka OAMHAKOBA ANA BCEX Kanubpos u
pasHa 114,2 mm. 310 obecneunsaeT ycTOWYMBOCTL Npouecca NpokaTku 6naro-
NapA TOYHOMY UEHTPMPOBaHWIO Nonoc B (hacOHHLIX Kanubpax. Kpome Toro,
B KauecTBe OCO6EHHOCTM pa3paboTaHHON KanUMBpPOBKU cneayer OTMETUTHL
HeGONbLLWYI0 NO CPaBHEHMIO ¢ OBbIYHBIMU LWBENNEPHbIMK Kanubpamu BbICOTY
noxHbIX hnaHues. Mpu ITOM 3anNONHeHWe Yrnos NPOMUAA AOCTUraloT 3a cyeT
3HAYMTENbHOrO CTeCHEHWA YWMPEeHWA cTeHKWU. B uucrosom kanubpe yHusep-
CanbHOW KNeTn NPoUCXoaunT crubatne npodmna 6es 06aTMA TONLMHLI CTEHKH
u nonok. [lna o6ecneyeHna cBOGOAHOIrO BbIXOAA NONOCHI U3 BaNKOB WMPUHA
4McTOBOro Kanu6pa 6onbwe Ha 1,0 MM WIMPUHLI CTeHKW NpodunAa, T.e. 3a30p
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pOBKa BankoB ANA NPOKaTku npoduna CMN5-1 ¢ napannenbHbIMU NOAKaMMK
BLINONHEHa 38 AEBATL NPONYCKOB U3 6nioma ceyeHnem 200X 195 mm. MNpuHa-
TaR KOHCTPYKUMA YEPHOBLIX Kanubpos NpeayCMaTpuBaeT nocTeneHHoe ymeHb:
WeHWe YKNOHOB BHYTPEHHWX rpaHei nonok ot 50 % 8 paspesHom Kanubpe
no 0% Ha rotosom npodmne. YKNOH HapyXHbIX rpaHeii NONOK BO BCeX
kanubpax paseH 5 %. PeaynbraTbl M3MEPeHN NPU NPOKATKE ONbITHO-NPOMbILL-
feHHOW napTuM nokasanu, 4to npocmne CM5-1 cooraercTayeT TeXHUYECKUM
YCNoBuAM.

Ha kpynHocopTHoM ctaHe 950/800 ocBoeHO [ 18] npoussopcTso ¢hacoH-
HOro NPodunA ANA NONOCOB PEnLCOBOro TOPMO3a TPM-5. PaHee aTOT npoduns
noNyYanuM Ha MaLMHOCTPOUTENbHLIX 38BOAAX OTNUMBKOK ero c¢ nocneaytolen

mexaHuyeckoit 06paboTKon.
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Puc. 12. Kanu6poska npoduna NC-723-A

Mexay BH?mHel}'l rpaHeio NonkK U Bankom coctasnaer 0,5 mm. 3asop mexay
BHYTDEHHEN rPaHbi0 NONKU U BaNKOM NPUHAT 0,4 MM.
pu ocsoennn npoduna s NPOEKTHYI0 KanubposKy GbINN BHECEHbI HEKOTO-
p:l: uameueﬂv!ﬂ. AnA 3KOHOMUM BpemeHn NpW Nepesanke BMECTO YUCTOBON
Z eepcianbuou KnetTu uUcnonu3osanu o6bluHyi0 ABYXBankosyio Knete. Mpu
NLITHOM NpOKaTKe 3arpyska rnasHbLIX ABMraTeneii NO TOKy Ha 12 — 15 %
HVI)FIe, YeM Npu NpokKaTke 06bI4HOro waennepa N° 12,
" pocune CI:I5-1 (cm. puc. 5, @) ana croex pam asTONOrpy34MKOB ycoBep-
€HCTBOBaHHOW moaenn 6biN OCBOEH Ha PenbCOBGanoyHoM ctaHe 800. Kanub-
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Puc. 13. Kanubposka npodunA ANA CTOEK Pam 3NeKTPOMOTPy3YnKos W 3neKTpowrTate-
nepos:

VilL, X — X1, XVI, XVIl — Homepa Knetei; a — rotosbii Npodhune
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MNpokarka npodmna TPM-5 8 oauHapHOM Buae U3-3a ero HeCUMMETPUY-
HOCTU NPUBOAUT K UCKPUBNEHWMIO U CKPYYUBAHUIO NONOC U TPeByeT yCTaHOBKM
CMeuuanbHo BankoBoW apmMatypel. B pesynsraTe pesko cHWxaeTcR Npon3so-
AVTeNbLHOCTL cTaHa. Mpu oxnakaeHUM Ha XONOAUNBHNKE WITAHIN UMEIOT NOBbI-
WeHHYI0 KPUBU3HY, 3HaYMTENLHO NPEeBLILWAIDWYI0 AoNYycKaemy:. foneiTka
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i LA A Hoe cevenue 16C X 320 mm)
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OCBOMTL 3TOT NPoUNL B OAWHAPHOM BUAe Ha OAHOM M3 METaNNypruyYeckux
3aBOAOB He AaNa NONOXUTENbHbLIX Pe3ynbTaTos.

Mpu paspa6orke kanubpoeku npocuna TPM-5 6ein npeanoxeH cnoco6
ero npokatku B casoeHHom suae (puc. 14). AAnA oBecneyeHUR TOYHOCTH
paspesku roTosoro npoduna Ha ABe YacTM B MecTe CABaMBAHMA Npeaycmat-
puBanu ABYCTOPOHHUI Xeno6 co cTeHKoW TonwmHoi 17 mm. WcxoaHyio
nonocy ANA nepBoro (hacOHHoro kanubpa ceveHuem 170X 320 Mm NpoKaTel-
BalOT 3a CeMb NPOX0A08 Ha 06XUMHOII kneTn 950 u3 saroroeku 330X420 mm.
MNpasky NPOGMNA OCYILECTBARIOT TONLKO B BEPTUKANLHOM HanpasneHuu.

Mpodmnu AC-265 n 30CN (puc. 5; 2, ) npepHasHaueHsb!I ANA YronbHbIX
KOMMNeKcoB M akckasatopoB. lpu npokarke 3Tux npoduned Ha penbco-
6anouHom craHe 800 [ 9] ucnonszosaHa cxema NPOKATKYU B OTKPLITLIX Kanub-
pax C yBeNMYeHHbIM BbINYCKOM C KOHTPONEM LINPUHBI NONIOK B ABYX Kanub-
pax NoNy3aKpsITOro Tuna.

Ha puc. 15 npuseaeHO pacnonoxeHne O60pyAOBaHUA YeTbipeXKNeresoro
HenpepbIBHOro craHa 300, npegHa3HaYeHHOro ANA NPOKATKMW B NPYTKax WHpo-
KOro copTameHTa npoduneit cnoxHON KoHbUrypauumn ceveHnem ot 300 ao
2000 Mm? M anMHOI A0 7 M; KNeTU — BGECCTAHMHHOrO THNa, ANMHA 6OYKU
gankos 200 mm, mowHocTe npusopa 125 kBT, knets |l aBnaerca Komb6u-
HUpOBaHHOW. [lonyckaemoe ycunue npokarku 75 v. CKOpOCTL NpoKaTku
0,4 — 1,2 m/c. CtaH 060pynosaH 3afatolMM YCTPONCTBOM DPONMKOBOIO TUNA,
NO3BONAIOWNAM BECTM NpOKaTKy 8 knetu | ¢ yrnamu 3axsara o 40°. 3aro-
TOBKWU NPUMEHAIOT KPYrfioi, NPAMOYronbHOW U KBaapaTHON (hOpMbI ceyeHnem
ot 650 a0 4000 mm? v anuHoN 2 — 3 M.

Harpes 3arorosku go 1100 — 1200°C npoussoaaT B ABYX MHAYKUMOHHBIX
HarpeBaTeflbHbIX YCTPOMCTBaX. TemnepaTypy HarpeBa peryaupylotT cKOpOCTbiO
NpoABWKeHNA 3aroTOBKH Yepe3 UHAYKTOPbI.

Mpu BbIGOpe pPauMOHaNbHON cXembl KanUBpOBKU ANA AAHHOrO CTaHa paspa-
60TaHLI CNeayloLMe OCHOBHbIE NONOXKeHUA U TpeGosaHur [ 19]:

1. WUcnonb3oBaHMe ANA NPOKATKU, KakK NpPaBuNoO, 3arotoBkKM Kpyraoro
noNepeYHOro ce4eHnn.

Memann

J 4454 6 7 8

Puc. 15. Cxema pacnonoxenua 060pya0BaHNA HenpepbiBHoro ctaqa 300:
1 — sarpy3oyHan pelweTka; 2 — WHAYKUWOHHbIE HErpeBatenu; 3 — 3agawoulee YCTPOi-
cTBo; 4 — ropusoHTanbHble Knetn; 5 — yHuBepcanbHaa Knetb; 6 — OTBOAAWWA pPOnb-
raHr; 7 — xonoavnbHuK; 8 — KapmaH
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2. NpokaTka ¢ MUHUMANbHLIM CYMMAapPHLIM KOXPHUUMEHTOM BbITAXKKKN B
UeNfAX YMEeHbLWEHNA KONMYEeCTBa NPOXOAOB, MUHWMM3AUWUM 3IHEPro3aTpaT W
YCTOWYMBOCTHU Npouecca NPOKaTKM,

3. YHuBepCanbHOCTL KanuMbpos ANA NPOKaTKN MaKCMManbHO BO3MOXHOIO
COpPTaMeHTa.

4. MakcumansHan Npou3BOANTENLHOCTL CTaHa NPU UCMONL3OBAaHUM 3aroTo-
BOK HOMMWHaNbHOrO CeYeHUR.

5.Bo3amoxHO nyyuiee yaaneHue OKanuHel ¢ NOBEPXHOCTM pacKara.

6. PaynoHansHoe pacnonoxeHne 1 KOMNOHOBKA KanMBpOB C y4eToMm yao6-
cT8a Nepeaayy pacKaToB M3 KNETU B KNEThb.

7. CamOueHTpUpOBaHUe 3aroTOBKM B NepaoM (hacoHHOM Kanu6pe.

8. MunumansHan HepaBHOMepHOCTb AedOpmauuu O WMpUHe npoduna u
€ro 3NeMeHTaM 8 NPEAYMCTOBOM U YMCTOBOM Kanubpax.

9. lNpokarka c onpeaeneHHLIM BEPXHUM AaBNEHNEM ANA yNPOLWEHUA KOHCT-
pyKumMu n paboTbl BaNKOBOI apmaTypbl.

10. MakcumansHO BO3MOXKHOE MCNORL3OBaHUE LWMPUHBLI BOYKKU BanKOB.

JTH nNonoxeHUA 6bINMM MCNONL3OBAHLI NPU Pa3paboTKe METOANKU Kanwue-
posku npocuneir M-06pazHoi hopmei.

Mo npuHATON cxeme NPOKaTKN B NEPBOM PaspesHOM KanuGpe hopMupy-
10TCA CTeHKa u nonku npodmna. Bo usbexxaHne pasHOTONWMHHOCTU v PasHO-
BbICOTHOCTM MNONOK KanUbpbl NPOEKTUPYIOT OTKPLITOrO TUNa C OrpaHW4eH-
HbIM YWNpeHUeM (McKNioueHWe COCTaBNAET KOHTPONbHLIN Kanubp 3) u co
CTeneHbio 3aNONHeHWA, NPUGNU3NTENLHO PaBHON eanHuue S,/ S, = 1, rae
Sn — nnowans ceyeHUA NONOCHI B Kanubpe; Sk — nnowaas Kanuépa.

B kanubpe 2 B pe3ynbTaTe 6OKOBOroO O6XaTMA NPOUCXOAUT OCHOBHOE
¢dopmuposaine KoHdMrypauum nonok. B KOHTponsHOM Kanu6pe 3 nony-
33KpLITOro TUNA OCYLECTBNIAIOT KOHTPONL NONOK NO MX BbicOoTe U aedhopma-
UMA BHYTPEHHUX Yrnos KOHUOB NONOK, NPEAOTBPALLaA TEM CambiM Nepenon-
HeHue 4uCTOBOro Kanubpa B8 Mecte pasbema Nonok. Pacuer kanu6posku seayT
8 clleayiowen nocnepoBaTeNbHOCTY:

1. Ncxona u3 paamepos TOYHOrO XONOAHOKATAHOrO NPOMUNA ONpeaenAioT
pa3mepbl noakata h, b u t (puc. 16) B YMCTOBOI KNeTH ¢ yueTom KO3D-
thMumneHTa TepMuyeckoro pactumpeHus ( a, = 1,013 +1,015) u npokarku
npocdunNa Ha MUHYC.

8’ . s
8 -l 5 o * 8
—_ = —
® a / N Q‘/\Q‘.
b @ >
A | x| x| - 6 W\
) \© Y A
6 = . |
” 1 1 x | [
I3 v -
~\t|e, 8
b"” L

Puc. 16. OTkpbiTeid @ ¥ nonysakpeiTbid 6 KanuBpel AnA NpokaTku npoduneii M-o6pas-
Hol hopmbl
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230

2,04

1,78,

152

126

100
! 2 3 4 la 2a
Homep wanubpa no xaby npoxamxu
Puc. 17. padhk nameHenna no Npoxoaam Ko3dduuneHTa BoITAXKKN A 1 KoaddruueHTa
obxatna 1/ 1

2. Bsuay toro, yto npocdunu M-06pazHoit (bOpMbI, NpPOKaTbiBaeMble Ha
ctaHe 300, umeloT O6LIYHO Manoe None AONYCKOB NO BHYTPEHHUM 3NeMEHTaMm
{Hanpumep, ana npoduna N° 377/1 ponyck Ha pasmepbl t U b cocrasnaer
+ 0,3 Mm), TO 3a 6a30Bble pacueTHbIe BENMYMHLI NPUHUMAIOT BHYTPEHHION
BbICOTY NONOK ¢, PACCTORHME MEXAY NONKaMu b, TONWMUHY CTEHKU U NONOK
h v yron HaknoHa & HAPY>XHbLIX rPpaHel NONOK. Yron HaKnoHa & yMeHbLua-
erca NoO Xoay NPOKaTku U anAa kanubpos 7 — 4 craHa 300 u ana Kanu6pos
1.2 ¥ 2anpu xonoaHO# NpoKaTKe paseH cootaercTaenHo: 26°; 12°; 12°30’;
8°30; 6° u 0°. WupuHy npoduna B NPUHUMAIOT NOCTORHHOM ANA KanNUBpPOB
7,2 n 3.

3. Avametp ucxopHoit 3arotosku d onpeaenaoT no ¢opmyne d =
= )\zs:,k, rae Ay — obwmin {cymmapHbIit) KO3PHULMEHT BbITAXKKMY,
KOTOPbLIN BLIYMCARIOT Ha OCHOBaHWM NPaKTUYECKUX AAHHLIX KaK npoussesne-
HWe Ko3(h(hUUMEHTOB BLITAXKEK NO npoxoaam (puc. 17) ; S," — nnowaas ceve-
HUA nonockl B yncroson (uerseproin) knetn; k = 1,12 + 1,156 — Koadipu-
UUEHT, YYUTLIBAIOWNI HEPaBHOMEPHOCTL AehOpmaliun ¥ HAKNOH NONOK.

4. OnpeaenaloT cyMMapHbiii Ko3dduumeHT obwatur credku 1/ % no
t¢opmyne 1/ n% = d/h,, rne d — AMAMETP UCXOAHON 3aroToskK; hg —
TORWMHA CTEHKW W NOMOK B YUCTOBOM Kanubpe.
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CymmapHbin  KOahDUUMEHT 06xaTUA paseH npoussepeHuio Koadhdu-
uMeHToB o6xatua no Kanubpam 1 —4: 1/n5 = 1/ 75 -1/ 095 -1/ n§ X
X 1n5.

fMlpu 3TOM xapakTtep pacnpeaeneHMA YacTHbIX KOAhULUMEHTOB O6xaTUR
no NPOX0oAam AOMKEH COOTBETCTBOBATL puc. 17.

5. Ha ocHOBaHUM NPUHATLIX KO3IMHULMEHTOB OBXATUA PacCyMTLIBAIOT TON-

wuHy cTenkn hf_; wnonok h!_ . nonpoxopam hf_, = h{(1/1%),
h%_4 = h7( 1/ a]), rae i = 2,3, 4 — Homep KanuGpa no X0y NPOKATKHK.
6. OnpenenAaioT BLICOTY NOAKKM t; NO npoxoaam t3 = t4 +(0,2 I‘ 0,5},

ts = t3+(13216), 1, = t,+ Ahyk = 1, +054(Ahy/hy) /Ry Aby.

¢

KOHCTpykuuio cteHku Kanubpa knetu | BbINOAHAIOT Takum O6pasom,
4yTOo6bl MCXOAHAR 3aroTOBKA KPYrNOrO CEYEeHWA CamOueHTpUpOBanacs B
YeTbIpex ToYKax.

7. Nposepator yron 3axsata «,,, MeTanna Bankamun B kanubpe 7:
Ugex = 573V AN /R, <[a

3ax ]'

MNpeaensHeiit yron 3axeara [ a,,, ] Npy Hanuuum 3aTankueaiolwero ycTpoi-
cTBa nepen KNneToio | MOXHO NPUHATL He 6onee 40°.

Ana ynpowieHua pacyeToB reoMeTPUYECKUX pasmepos Kanubpos No KNeTaAm
pa3paGoraHa metoauka ux nocrpoeHua [ 19], koropaa nposepeHa Ha Npak-
Tuke. Mo paHHOI meToanKe Kanubpel 2 M 4 UMEIOT OAUHAKOBYIO FeOMETpK-
yeckyto (hopmy M pacyer ux aBCconOTHO MAeHTHYeH.Pasmepbl NonysakpLITOro
Kanubpa 3 u cdacoHHoro kanubpa 7 onpeaenAioT oTaensHO. Pacuer kKanu6pos
4 n 2 (puc. 16, a) npousBOAAT cheayowHM 06pasom.
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Puc. 18. KanubpoBka ropavekataHOro noakata NPoVNnA ANA HANP3IBAAIOWNX PeHT-
reHOBCKUX annapaTtos
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WcxoaHble aaHHLIE ANA pacueTa: h, t, a, B4 = B, = const, t'= hcosa,
b=B8B-(2h/cosa) (1 — sina), b' = b+2tsina

Danee KOHCTPYKTUBHO 3aaaloTcA 3HauennAmn 8, m u s. Npuarom § =
= f{ a) uc ysenMyeHUeM yriia HaKknoHa NONKU & .YBENUYMBAETCA U .
Cpentue 3HaueHua cneayioume: 8 = 0,2+0,4; s = 3+ 6mm.

BenuuuHy 3a30pa § ANA BceX KanMbpos onNpeaenAioT U3 sBbipaxeHua s
= (0,01 +0,02) D5, TAe D,y — HOMUHANLHLIA AMAMETP BaNKOB.

Ana ocTaneHbix pasmepos umeem: H = tcosa+ h{l —sina) + m, k =
= (h—8)sina, t" = (m+s) —8sina, b" = 2cosa(h—238) +b’,b"'=
= 2t"tga+b", B' = B+ 2Hwa.

PacueT pe6poBsoOro kanubpa 3 aHanoruyed pacuery kanuépos 4 u 2.

flpn 3TOM [ONONHUTENLHO ONpeaenAioT creaylowme pasmepsl (cm.
puc. 16, 6): H = tcosa+h{1— sina), B' =B+2H1tga, k = hsina,
R=04h H =t'+h f=(026<028)H', g=H'—(f+s5), B" =
= B+2qtga, R, = 3+ 5mm.

Pasmepbl (racOHHOro kanubpa 7, 8 KOTOPOM NPOU3BOAUTCA NEpBOHaYanb-
Hoe (hOPMMPOBaHUA NPO(UNA, ONPeAeNAIOT U3 NPUBEAEHHBIX BbiLIE COOTHOLWE-

HUIA U KOHCTPYKTMBHBIX cOO6paxkeHnit. Dopmy U pasmepsl NOXHLIX (hnaHues
HaMEYaloT TaK)Ke KOHCTPYKTUBHO, KaK WM paauychl 3akpyrneHuwid R; wu R,.

Mpu 3TOM NpUHUMaIOT R'; = R’;' V= Ri,‘2= Ril‘s +(4=6) Mm, R, =
= 1+2mm, R5 V= 2R%, Ry 2= 2RI7\ RIT3=13RI72, rpe

i = 4 — Homep yncTOBOrO Kanubpa No XoAy NPOKATKM.

Kanu6poska npodunAa ANA HANPaBNAIOWMNX PEHTreHOBCKUX annaparoB Ha
craHe 300, paccYMTaHHaR No pa3paboTaHHOW MeToauKe, NnpuseaeHa Ha puc. 18.
Hanuune yKNOHOB M YTONWEHNA CTEHKU B Kanubpe 7 Heo6X0AUMMO anA camo-
UEHTPUPOBAHWA 3arOTOBKM KPYrNnoro ceueHuA B kanuGpe 7. MNoanyTpenue
NONOK Y WX OCHOBAHMA NPUHATHLI KOHCTPYKTUBHO. AHANOrUYHO GbInn paccum-
TaHbl Kanubposkmu apyrux M-06pasHbiX npodunel, KOTOpbIE TaKXKe OCBOEHbI
Ha craHe 300.

Ana npoussoactea npoduna M-o6pasqoit dopmel (puc. 19) ¢ 4YUCTOTOM
NOBEPXHOCTW NO NATOMY Knaccy TouHoctn (FOCT 1051 — 73, rpynna B)
Ha OQHOM M3 MeTanAypruyeckux 3as0A08 NPUMEHEHa TEXHONOrUA, BKAOYao-
WaA ropAYYI0 U XONOAHYI0 NPOKaTKy. XONOAHAAR NPOKaTKa NpeaycmarTpusaer
cdopmuposanMe npocuna 3a uYeTbipe Npoxoaa. [lpu 3arom nocne Kaxaoro
nNpOXoAa NPOM3BOAAT OTXKMUI, TPasneHue Y NPOMbIBKY.

[nA cokpauieHUA TPYAO3aTpaT U NOBbIWEHNA HPHeKTUBHOCTU NPOUIBOA-
cTea 6b1Na paspaboTaHa M UCNbITaHA Ha NONYNPOMBbILLNEHHOM CTaHe 300 HoBaR
TeXHONOrnA, KOTOpaR 3aKNIOYaeTCA B NOAYYEHUM rOPRYEKATaHOro noakara
NOBbLILIEHHOW TOYHOCTU M NOCNEAYIOWen XONOAHON IPOKATKN NN BONOYEHUA
3a OUH NPOXoA.

Kanu6posKa ropauexaraHoro noakara (puc. 19) ocsoeHa Ha NONYNPOMbILL-
neHHom ctaxe 300. [ivameTp McxoaHOt 3arotosku pased 38 mm. OcHosHoe
(hOpMON3MeHeHWe NPOU3BOAUTCA B Kanubpax 7 M 2. Kanup 4 - nony-
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3aKPLITOrO TUNA U NPeAHasHaYeH ANA KOHTPOAA BLICOTHI NOAOK. OKOHYaTenb-
Hoe opMUpPOBaHWE NOAKETa C NOArUGKOH NONOK OCYLUECTBRACTCH B YeTbIpeX-
BanKOBOM Kanubpe ¢ UCNONBL3OBAHMEM KaCcCETbi C BEPTUKANLHLIMU HENPUBOA-
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Puc. 19. Kann6poska npoduna M-06pe3Hoit Gopmbl 29,6X24,5 mm (ucxoasoe cevenna —
Kpyr 38 MM; a — rotosbiii npoduns)
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Hoimu ponukamu. KoaduumeHTbl BbITAXXKKW N0 NpOX0AaM COOTBETCTBEHHO
pasHui: 1,25; 1,35; 1,13; 1,06 u 1,18. Npu oneiTHOW npokarke Npodunb
nony4YeH 8 COOTBETCTBUMN C TEXHUYECKMMU YCIOBUARMMU.

MPOKATKA MPOOUNER ANA YTrOfibHbIX KOHBEWEPOB
N WAXTHbIX CTOEK

Mpocbunu ana 60KOBWH pelTaKkoB CKPEeGKOBLIX KOHBEEPOB U ANA LWaxT-
HbIX CTOEK MO TeXHONOruueckol Knaccudukauwm otHocATcA [ 2] K knaccy
npoduneit waennepHoi (M-06pasHont opmer) . Ana 3TMx npoduneii OTHO-
WwieHne BbICOTHI NONOK K BbICOTe NPOGUAA, a TaKxke TONLWMHLI NOROK U CTEHKH
M3MEHAIOTCA B AOBOALHO tuMpokux npegenax. MMpodunu moryT GeiTe Kak
CUMMETPUYHLIMU OTHOCUTENLHO BEPTUKANLHON OCH, TaK M aCUMMETPUYHBLIMU.

Mpodunu CN-63 u CMN-202 ana 60KOBMHLI PELLTAKOB WAXTHBIX KOHBe#epos
HECUMMETPUYHBI OTHOCUTENLHO BepTUKansHOW ocu (pasHOCTe nO BeicOTe
NONOK cocTaenAeT cooTeeTcTeeHHO 42 u 35 mm) . Beneactame atoro npumene-
HMe NpU UX NPOKaTKe LWBENNEPHbIX KanMBpOB C YBEUYEHHLIM BbINYCKOM
CO3R8ET 3HAYUTENbHbIE OCEeBbIE YCUAMA NPU NPOKATKe W ABNAETCA NPUYUHOIA
“cepneHua’’ n ckpyuuBaHua nonoc. CTOWKOCTb BbLIBOAHOM apMaTypbl B 3TUX
YCNOBMAX PE3KO ymeHbwaercA. K TOMy e TepREeTCA MHOro BpemMeHW Ha
HacTPOMKY M 3aMeHy BanKOBOI apMaTypebl. [iNA KOMNEHCAUMHU OCeBbIX YCHANIA
Ha Bankax NPUXOAUTCA NpeaycMaTpuBaTe onopHsle KoHycel [ 20, 21}

Kanu6poska u npokarka npoduneit AnA 60KOBUHLI PELITAKOB NO passep-
HYTOMY cnocoby He MMeeT NepeuucrieHHbIX Bbiwe HepocTaTkos. Mevoamka
pacyeTta Kanu6pOBKM NO CNOCOBY NOCTENEHHOrO crubaxHna Haubonee NOAPOGHO
paspa6otaHa 8 nutepatype [ 22, 23] u npeaycmarpusaer, BO-NepebIX, paBeH-
CTBO KOPhMUUEHTOB BLITAXKKN NO 3nemeHTam NpodunA, BO-BTOPLIX, pacuer
NepexOAHLIX CeYeHMUii NPOHUNA NO CPEAHUM AMHUAM KanuGpos.

MNpakTuveckne HaGnioaeHna nokaswisawoT [ 24], 40 npupaweHue B
NPOMEXYTO4HBIX KanUGpax BbICOTbI NONOK, UMEIOLWMX KPUBONUHENHYIO dopmy
M pasNUuHLIN HAKNOH K OCH BaNkKoB, HAXOAUTCA ANA ctaHoB 600 — 650 8 npe-
aenax ot 0,5 10 2,5 MM M NPUMEHUTENLHO K AaHHOMY npodunio 8 Gonbieit
CTeneHW 3aBUCMT OT BENMYMHLI OBXKAaTMA, Yem OT PasHOCTU CKOpOCTer mexay
CTeHKOW W nonkamu. EcnM KOHUbI NONOK PacnofoXeHsbl NapannensHo ocu
BanKoB, TO NpPUpalweHne UX BbICOTbI OBGLIYHO oOnpeaenaioT NO (hopmynam
YWMPpEeHUA ANR NPOKATKM NONoc 8 rNaakux Bankax. YwMpeHue CTeHKW
3aBUCUT B NEPBYIO OYepeab OT BeNWYMHbLI O6XKATUAR M ONPEAENAETCA YCNOBUAMMU
¢cB060AHOr0 BXOAa NONOChI B KanuBp. Tak Kak B8 YepHOBLIX Kanubpax Bcrea-
CTBME W3OrHYTOW M AOCTaTOYHO TONCTO CTEHKMN He BO3HUKAET 60NblIMX AaBne-
MUt Ha GYpTbI, TO YLLMPEHNE CTEHKM MOXHO NPUHMMAaTL B Npeaenax, pekoMeH-
AyembIX NpyM pacyete KanubpoBsoK ABYTaBPOBLIX 6aNOK U WBennepos.

Pacyer kanubposku npoduna 6oxosuHbl pewrtaka Cl1-63 ana kpynHo-
copTHOro craHa 650 npuseaeH B pabotax [ 23, 24]. KonuuecTso hacoHHbIX
Kanuépos pasHO BOCbMM, npuyem (hacoHHbIW Kanubp 7, 8 KOTOPOM NpPoU3-
BOAWTCA nepsOHayanbHoe (OpMUpOBaHME NpodunA, pacnonoxeH B BanKax
pesepcuBHOiA 06xumHoI Knetu 800.

AnutensHeit onbiT npokatku npodpuna CMN-63 nossonun sbiABUTL HeAOC-
TaTKKU ero KanubpoBKMN M TEXHONOrun, KOTOPble B OCHOBHOM CBOAATCA K che-
aylowemy:
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1. Bbicota 60nbwWIO NONKK KONe6GNeTCA NO ANWMHA pacKare, TaK Kak ee
NpoKaTbLIBalOT B Kanubpax co cs060aHbIM yiIMpeHUeMm.

2. B npepauyncTOBOM M YUCTOBOM Kanubpax HabnioaaeTca 3HauMTenbHLIN W
HepaBHOMEPHbLI% U3HOC.

3. Tny6okuin spe3 ANMHHOW NONKMW YMCTOBOMN KNETH O6yCNOBNNBAET YacTble
NONOMKM BEPXHEro Banka.

C yuerom onwbiTa npokarku npoduna CM-63 6eina paspaboraxa [ 25 )
Kanubpoeka HOBOro npocduna 6okoBuHbl pewitaka CM-202 (puc. 20) us
cranm 301 Ha crane 650. UcxopHan 3aroroBka umena ceuyeHme 230X 280 mm;
paamepbl M ¢opma kanubpoe 7 u 2 BbIGpaHel KOHcTPykTMBHO. [epso-
HaYaneHO NPOchunb (hOPpMUPYeTCA B pas3BepHYTbIX Kanubpax, obecneunsatio-
WUX 3HaYUTENbHYIO cTeneHb AecopmMaunn U HebonbLne OceBbie YCUNUA.

Oco6eHHocTbIO Kanubposku HOBOro npoguna CN:-202 8 ornuyue or CMN-63
ABnAeTcA 6Gonee nocreneHHoe crubaHne NONOK OT Pa3BEPHYTLIX YEPHOBbLIX
Kanu6pos a0 yucrosoro. Kanubpbl 3 u 4 cnpoeKTUpPOBaHbI ¢ OrpPaHUYeHHLIM
ywupeHnem nonok. B kanubpe & nony3akpsITOro TUNa oOCyuiecTsnaerca
KOHTPONL BbICOTHI NONOK. lpu pacyere Kanu6pOBKW NPUHATO PaBeHCTBO
K03(h(hUUMEHTOB BBLITAKKU NO yuyacTkam npocduna. PaseHcTBO Ko3athduumeH-

Puc. 20. Kanu6poska npoduna 60koBuHbI pewTtaka CMN-202
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TOB BBLITAXKKM NO 06e CTOPOHLI BEPTUKANLHOW OCUM NPOuUNa B KakKAOM
Kanubpe OB6ecneynBaeT NPAMONUHENHOCTL BbIXOAA NONOCHI U3 Bankos. Ana
HaneXXHOro (hOPMMPOBAHWA BbLICTYNA CTEHKW KOAhhUUMeHTLI 06XKaTHA Bbic:
Tyna yBenmuueHbl B NOCNEAHUX NO XOAY NPOKATKU Kanubpax4To6b1 yMeHbLIUT
M3HGC BaNKOB U NPEAOTBPAaTUTL UX NONOMKM, NEPECMOTPEH B. CTOPOHY YMEHb-
WeHWUA pexxum o6kaTuR B Kanubpax 6, 7, 8 u 9, ocobenHo B Kanubpax 7
n 9, rae umetotca rnyboxue spessl.

PaspaGotaHHaa Kanubposka npoduna CM-202 npu nepsoit ONLITHON
npokaTke sHeapeHa B npoussoacTeo. [podune 6bin nonyyeH B COOTBETCT:
BUM C TexHW4ecKUMM ycnosuamu. B nepsyio kamnaHuio npokaraHe 200 v
roTosoro NPogunA, nocne KoppeKTMPOBKWM Kanu6posku — 700 7. Beixoa
nepsoro coprta coctasun 99,4 %. Macca #Ha 1 M anuHbl NPOcuNA GbiNa HUXKe
HOMMWHaNLHON Ha 6 — 8 %.

fMpohune GokosuHel pewraka CMN-2 s cranu 301 (puc. 21, a) Gbin ocBOeH
[ 26] Ha nuHeitHom Tpexkneresom ctaHe 550. Mpodune npeactasnaer co6oi
MOAN(DUKALMIO CEYEHWA KOPLITHOrO TUNA W €ro NONYYaloT M3 3aroTOBKM
cevednem 114 X 146 mm 3a oauHHaAUATL NPONYCKOB, U3 KOTOPLIX Nepsble
yeThIpe — B AWMYHLIX Kanubpax.

CpasHuTensHO 60nbliaA BLICOTA MONOK U HE3HaYUTENbHbIM YKNOH BHeL-
Helt rpaHn OAHOIN M3 HUX 06ycnoBnNUBsaeT BbIGOP CXeMbl NPOKATKU B Pa3BepHY-
ToIX Kanubpax. ina pacyeta KoappuuneHToB gechopmaumnn ceveHus npoduna
YCROBHO pasaenunu Ha 4YerTbipe 3flemMeHTa: CcTeHKY (BKMo4aR HaKNOHHbIe
y4acTku), nesyio U NPasyio NONKU U BbICTYN. B OCHOBY pacuera Kanu6poBKHM
(cm. puc. 21) noNoXeHO BO3MOXKHO 60nee paBHOMEPHOe pacnpeaeneHue
o6xaruin no TonwMHe 3ITMX anemeHtos. CobniogeHue paseHcTBa KoOAhhu-
uneHTOB fecdOopMauumn NO CeYeHUI0 BbI3BAHO TaK)Ke HEOBXOAUMOCTLIO Haaex-
HOro (hopMMpOBaHMA BLICTYNAa NPOGUNA, KOTOPOEe BCMEACTBUE He3HauuTenb-
HOW NNOWAAaU BLICTYNa 3aBUCUT OT XapaKTepa TeyeHUA MeTanna B8 CMEXHOM
anemeHTe, T.e. 8 nonke. [inA o6ecnedeHna (OPMMUPOBAHNA KOHUOB NONOK W
BbICTYNa KO UUMEHTLI O6KATUIA B HUX HECKONBLKO yBENUYeHbI.

Mo paspaboraHHOi Kanubposke Npodunb 60KOBUHLI peluTaka nNepBOHa-
yanoHo hopMMpYeTCA B passepHYTbIX Kanubpax, obecneuusaiowmx Gonee
UHTeHCMBHYI0 aedhOpMaumnio NONOK 6GnarogapAa NPAMOMY AasneHuio. Bcnea-
cTBue GONLLIOK BLICOTHI NONOK NPU CPaBHUTENLHO Manoi wupuHe npoduna
Pa3HOCTL Pa3BEPHYTHLIX U YUCTOBOIO KanuGpos no wupuHe AOBONbHO BenuK:a_.
tUupuHa packaros, 3apasaemMbiX 8 Kanubpe: 9, 70 wn 71, 3HauuTensHO Gonbise
WMPHUHBI COOTBETCTBYIOWMNX Kanubpos. N ecTecTBEHHO, Y4TO u3MeHeHMe (hOpMBI
CEYEHUA NONOCHLI TONLKO CNpAMNeHWEeM NONOK He obecneyuno 6bI HOpMane-
HOro BXOAa Nonocul 8 Kanubp U YAOBNETBOPUTENLHOrO KayecTBa NOBEPXHOCTH
HapyXXHbIX- rpaHeir nonok. fo3aroMy B Tpex NOcnegHUX NO XOAY NPOKATKM
Kanubpax NpPeAyCMOTPEHO MNOCTENeHHOE YMEHbLUeHUe Yrfia MexAy NpAMbIM
W CKOLLUEHHbIMMN Y4acTKaMM CTEHKM.

NockonbKy B NepBbili MOMEHT 33aAa4YW NONOCa C BaNKamu KOHTaKTUpyeT
No cTeHKe, TO nNyTem crubaHna NONOChI YMEeHbLLAeTCA YKNOH NONOK A0 BXOA3
ux 8 ouar aepopmaumun. PassepHyTole Kanubpb: NpakTUYeCKU UMeIOT OAUHA-
KOBYIO WMPMHY U nNpupalueHue ANWHLI CPeaHel IMHUU KOMNeHCUpyeTcR yae-
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nudeHveM  ux  ray6ukbl. KOHCTPYKTMBHO Kanubpbl NOCTpOEHBI Takum
06pasom, YTo UX BbICOTE B OCHOBHOM OCTAETCA NOCTOAHHOM.

OneiT npokaTky npodmneit ANA WaxTHLIX cTOeK C BbICTYNaMU CTEHKUW U
nonok onucaw 8 paGotax [ 27, 28].

NPOKATKA NMPOGUNER BANOYHOIO TUNA

CoprameHT npociuneit 6anouHoro TMna BKniOYaeT [ 2] Tpu Texuonoruuec-
KHe rpynnsi: ¢ ABYMA OCAMW CUMMETPUM, C BEPTUKANLHOIM OCLID CUMMETPUN U
C FOPU3OHTaNbLHOW OCLI0 CUMMeTPUM. XapaKTepHOW 0COBEHHOCTbIO NpoKaTKu
AaKHbIX NPOGUneRt ABNAGTCA PE3KO BLIP@KEHHAA HEPABHOMEPHOCTL Aecbopma-
uuv Npu hopMUPOBaHUM NPOGIMNA U3 38rOTOBKM NPAMOYrONBHOIO nonepey-
HOro ceveHun (06bINHO B nNepebix ABYX — Tpex npoxopax). Aansreiwyio
NPOKaTKy BEAYT 8 NPAMLIX UMW KOCOPACNONOXeHHbIX BanouHbix Kanubpax.

MpAamble GanouHble KanuBpsl NONyuwnu HauBonbLLee pacnpocTpaxexue
Npu npokatke AsyTasposbix Ganok nwobeix pasmepos, U B nepeylo Ouepens,
CPEAHUX W KPYNHBIX. ITU KANUGPLI UCNONLIYIOT 3HAYNTENLHO PeXe U B OCHOB-
HOM NpyU NpokaTke 6anok HeGoNbLWKUX pasmepos.

Asyvasposbie npodum 23X 19X 7 mm u 26X 23X 8 MM ana peex
AOMKDaToB nerkossix asTtomobuneit npoxatuisaloT [ 29] us cranu 45 wa
MENIKOCOPTHOM NUHENHOM cTare 250.

Beuay HesnauuTenoHoro obuiero gonycka no wupure npocduna (scero
nwe T Mm) npokatka 3Tux npodmneii ¢ yknoHom HapYXXHBIX rpaKeil NonoxK
ABnAercA uenecoobpasroi. [leiicteuTenbHo, ecnu 8 YUCTOBOM kanubpe 6anou-
HOro TMNa NpuHATL ANA NpPodunA 26 X 23X 8 MM HapyXHbli YKNOH NONOK
08 — 1,0% (uto B006we-ro HeoBxoaMMo AnA GecnNpenATCTBEHHOro BbixOAa
nonocet U3 Bankoe), TO AoNycKaeMoe OTKJOHeHue NO WMpUHe COKPaTUTCA
Ao 0,58 — 0,48 mm, 1.e. nouTH BaBOe, ¥ Banku BbIAAYT U3 CTPOA NO WMPUHe
Kanbpos yxxe nocne OpHOW — ABYX nepetouek. Tem Gonee Henpwemnemo

: yBenuuerue yKnoHa HapyXHbix rpaxeil nonok ao 6 —
_ggi a, 10 % v Gonee, ycnewto npumeraemoe npy npokarke
AnA  psyTaspoBbix Ganok 06bluKOro copTamerTa.
&8 3aluemnerve NONoK B 3aKPeIThIX YAaCTAX Kanubpos
MOXeT NpUBeCTM K OKOBLIBAHWIO, @ B OTAENbHbLIX
o cay4aAx u k nosfomkam sankose. Kpome Toro, nony-
= | valowmiicA Npu  npUMeHeHUN OBbIYHBIX 6anouHbIx
. Kanubpoe YKNOH HapyXHbix rpaHeli NOAOK 3Haun-
< TeNbHO yXyAwaeT ycnosua paboTst peeuHbix poMm-

Kparos.

bs by

8 Ry Puc. 22. Cxema ycnoeHoro aenenua npocdunA peiiku aom-

KpaTta Ha OTAenbHble 3NeMeHTbI

Beneacreue aroro Gbina npunara [ 29] cxema NPoKaTKy ¢ KOCOPACNONOKeH-
HbIMU GanouHbIMK KanuGpamy, 06ecneunBaIoLWIMMYU NONKYIO BOCCTaHABAUBEE-
MOCTb LWHPUHLL K8NUGPOB NPYU NepeToYKax W NONHOE OTCYTCTBME HeXenaTent-
HOMO YKIIOHa HapyXXHbIX IpaHell NONok.

OnbiT npokaTky aHanoruuHeix No dopme npodunei (kanpumep, Wwunosoit
cranu N° 6, N° 8 u 7.n.) nokaswieaer [ 30], yto ana nonyvexua npoduna peiiku
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AOMKPaTa BnONHEe AOCTATONHO TPEX KOCOPACNONOKeHHbIX GanouHbIX Kanuﬁgggz

Ana ynpoulenuA pacueta KanWGPOBKYU NPUHUMAEIOT B COOTBETCTBUM C P o
von [ 3} ycgc')sﬂoe Aenexve NPovnA Ha ANeMeHTbl, Kak NOKa3aHo Ha puc. 1-
B Tex cnyuanx, KOrAa NO U3BECTHLIM Pa3Mepam OAHOro Kanubpa onpe.qenglo-
no XOAy pacyeTa pasmepbl NOCNEAyiOWero, TO ux 0603HaualoT TeMy xe DyK

XOM.
Bal\;:;:;c:;;);g:oem NPOU3BORAT NPYU YCNOBUMU paBeHCTBa KO3dmuneHToB
BLITAXKKYM ANA OTAENbHLIX 3nemeHTos8 npodmnA. lMpupaulerie BbICOTLI OTKPbI-
TeIX NONOK U 6oKosoe 06arTve 3aKpbiTblX NONOK He npe.qycmarpuealor:
Ywupenue crenku onpeaenaiot no dopmyne (1) . B uuctosom kanubpe rg»;uu
maioT ceo60aHOe ylunpeHue, @ B NPEAYUCTOBOM yluuperue cocrasnaer U,/ oF
o.

ceol-?;m:::osaum NPaKTUMECKUX AGKHBIX KOADPUUMEHTI BLITAXKKN PaBHBLL:
As = 1,12; A4 = 1,33. Pacuer BeayT 8 crieaylouleit NOCNEAOBATENLHOCTY.

Kners V (wucrosas). Pasmepsl 3atoro Kanubpa onpeaenaior c yug;-om
RONYCKOB YU KOhdMUMeHTa TepMUIECKOro PaciLiMperun, pasHoro 1,013.2 or;
WHHY OTKPLITbIX NOMOK M LMPUHY YMCTOBOrO kanubpa ymetbwaior Ha 0,2 m
ANA KOMMEHCaUnn 0ceBoro cMeuleHun, HeusbexHoro AnA nepeoii NOCTaHOBKMW
HOBbIX BaNKOB BCNEACTBME UMEIOWMXCA HENNOTHOCTEN B ONOPHLIX KOHYCax.
Pasmepb! NO BbICOTe NONOK U TONWMWHE CTEHKU OKPYrNAlOT Besae _.qo 055 MN.I.
Dna kanubpa knet V (puc. 22): B = 25Bmm; ho = hy; = 7,5 mMwm;
h, = B0Owmm; a, = a, = 50 mm, b, = b, = 7.4 mm.
Mnowaan OTKPLITOH NONKKU S, 3aKPLITON NONKK S; v cTerky S—f pastbl:
S, = S, = [(a, - by)/2]hy = [(5,0+74)/2]756 = 465mm*; S, =
= Bh, = 258-8,0 = 206,4 ~ 206 mm’.

Knete IV (A5 = 1,12). Mnowaas crerky S:: = Bh, = 206- 1,12 =

= 230,72 ~ 231 mm%.
Y1061 HaWTH YLIMPERUE CTeHKM BHa4ane onpepenaloT 6e3 yuera ylUpeHun

c

TonumMHy cTenku BKnew IV:h. = h A5 = 8,0‘- 1,12 = 8,96 mm. Toraa
ABs = 0,6 mm. Takum obpasom, 8 knen IV 8" = B — AB; = 25,8 —
0,6 = 25,2 mm.

2

Mnowaas cTeHKy U ee TonwwmHa S, = Sc A5 = 206- 1,12= 231,72 Mm%,
hi = §./8' = 232/252 = 9,2 ~ 9,0 Mm. .

[AnA 3aKpbITOi NONKYU S; = S, As = 465-1,12 = 52 mm*; h, =
= hy= 15mm. ,

Toraa S, = [(a} + bj)/2)hy; ay + b, =[(2:62)/75]=139mm.
Mpukumaem a; = 5,6 Mm; b; = 83 mm. ‘)

AnA oTKPLITOA NONKYU 8:, = S; = 52 mm*.

Ha ocHoBawuu pasmepos kanubpos knetw V nonaraem ana knety [V
ay= 47wmm; b, = 7.2mm.

Torna hy = 2SL/lal + by) = (2:52)/(4,7+7.2) =87~ 9.0mm.

Kners 11l (Ng = 1,33). . ,

Mnowane ctekkn S, = S Aq = 232- 1,33 = 307 Mm”; TonuwmHa

cTeHKkM Be3 yuera ywmpeHuna h(': = heAg = 90-133 = 12,5 mm; yu.mp:—1



HUE C y4eTOM cTecHenna AB, = 0,8 MM; wupvHa cTenku B' = B — AB,
= 252 — 0,8 = 24,4 MM; naowaab ¥ TONWMHE CTEHKMU S:: = Sc\a
= 232-1,33 = 309mm’; h, = S./B' = 309/24,4 = 12,7 ~ 125 mm.

Pasmepbt 3akpbiTeix Nosiok S, = Sy A, = 52- 1,33 = 69,2 Mm?; h,
= hy = 9,0mm; a; + b, = 25,/h, = (2-69,2)/9,0 = 15,3 mm.

, fMpuriumaem ¢ 'y‘leTOM pasmepos OTKPbLITON NoAKW kanubpa knetn [V
a, = 59mm; by = 9,4 mm.

Mnowaau oTkpbITeIX NONOK S, = S: = 69,2 Mm?.

Mpuxumaem a; = 5,4 mm; b:, = 8,2 MM, TOraa h:: = [23;/(a; +
+bl)] =(2-69,2)/[54+82] = 10,2 = 10,0 Mm.

Pasmepbl WwabnoHoB  kOCOPacNOAOKeHHbIX 6Ganoukbix KanuGpoe ana
npoKaTky peiikn aomkpara 26X 23 X8 mm npuseaetsl Ha puc. 23. Bepwukibl
rpebHen paspesxHoro kanubpa knetu //I pOMKHLI UMeETL 3aKpyriewwa (Ha
puc. 23 R = 2 MM) uHaue Ha roTOBOM Npothuse NocpeauHe CTEHKYN OCTAIOTCA
HeobxarTble NONOCKU MeTanna BCNeACTBYE NOBLIWEHKOro 06XKaTnA cTeHKHU 8
Knetu /V, npueoaALeit K yTaXKKe cpeareld 4acTu creHky. OcTanbHble paguycs!
3aKpyrneHuin 8bIGUPAIOT KOHCTPYKTUBHO. [ANA OTKpLITLIX NONOK Knevei ///
u /V npeaycmoTtpero ceoboaHoe ywmperue.

B 41CTOBOM KNETU ywmpekue OTKPLITHIX NOAOK OrpalUyeHO U BO3MOXKHO
Hebonbwoe obxaTue WX BbICOTHI. JTUM YACTUYHO KOHTPONUPYIOT obulyio
8bICOTY NOAOK roTOBOro NpPoduna. Ha ocHoBaHWM ONBLITHOK NPOKATKMU BLICOTA
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Puc. 23. Pasmepsl Kanubpos AnA NPOKeTKu NPODUAA pekn AOMKpaTa 26 X 23X 8 mm
-V —knetu (@ — rotossi npothune)
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3aKpPbITbIX NONOK B kNeTw [V 6bina OTKOPPEKTUPOBAHA C YMEHbLLIEHUEM UX
20 7,0 mm. Haknok kannbpos u ONOPHLIX KOHYCOB NPUHAT B KAETAX Hn-v
pasHbim 8 %.

Mo NPUHATO! cxeme NPOKaTKW B paspe3Hoi kanubp kneru /// 3apaoT
nocne NpoKaTku B FAaAKUX BanKax NONOCY NMPAMOYFOALHOFO CE4EHNA ¢ BOrHY-
TbiMM BOKOBBIMW FPaHAMK, KOTOpbie hOPMUPYIOTCA B KBaApaTHOM kanubpe
knetw /. BorHyvocTb rpaHeii KBappaTHOro kanubpa, a cOOTBETCTBEHHO M
packata B knetv //, NpeAyCMOTpeHa AfiA yAyulieHuA 3axBaTa B paspesHoM
kanubpe kneru /1.

flpu npokatke NMpodUAA ANA peliku AOMKpaTa 8 pAAe chyyaes Ha FOTOBOM
npocgune creHka npocuna 6Guina He NeprneHAMKYNAPHON GOKOBLIM FpaHAM
nonok. flposepka BbIBOAHOW BanNKOBOW apmaTypbl He BbIABUAAG HapyLeHun
texHonorwy. [pu aHanuize pa3MepoB TeMNNETOB OKAa3ajnoch, 4YTO MPUUMHA
33K/IONAETCA B 3HAYMTEALHBIX (NOBBILIEHHBIX NO CPABHEHMIO C pacdeTHbIMu)
K03thhuumeHTax AechOpMaumum 3aKpbITbiX NONOK NPOHUNA B YUCTOBOM Kanubpe
Npu yMmeHbleHHOM OBkaTum creHku. flpu Takom pacnpeaeneHuv Koadu-
uMeHTo8 aehopMauMu B pesynbTaTe NepemMelieHUA MeTanfia U3 3aKpbiTbiX
NONOK B OTKPLITHIE NOAYHAETCA HE3aNONHeHne CTEHKW NPOMUAA Y OCHOBaHWA
33KpLITLIX NONOK, YTO MPUBOAUT K HAKAOHY ee OTHOCUTeNbHO GOKOBbIX
rpateit nonok. Mpu HOpManbHOM 06KaTMM CTEHKM TaKOW HaKAoOH He 06pa-
3yeTcA. .

Ckpyunsaxve Nonoc B KOCOPACNONOXeHHbIX 6GanouHbIX Kanubpax He npouc:
XOAUT ¥ NO3TOMYy B Cliyvae Heo6Xx0AuMOCTH MoxeT ObiTh yBeauueH yron
HaKN0KHa Kanubpos U ONOPHbLIX KOKHYCOB.

Mpu npokatke npodmna 26 X 23X 8 Mm AnA peitkn AOMKpaTa UIHOC Kaanb-
poB 6bln HauMBONLWMM Ha Y4acTKax HapyXKHbiX GOKOBLIX Fpakeil MOAOK,
PacnoNOXeHHbIX NPOTUB CTEHKYW, W HECKONbKO MEHbLIe Ha y4acTkax rpebHen
paspesHoro kanubpa. [lna 8ankos c MOHWKEHHON TBEPAOCTLIO NOBEPXHOCTY
6bICTPO U3HAWMBAIOTCA YYaCTKM BANKOB, COOTBETCTBYIOLUME OTKPLITHIM
nonkam.

Kpome npodmna 26X 23X 8 MM Ha cTaHe 250 Gbta OCBOEH MO aHANOr MMHON
cxeme npoctuns 23X 19X 7 MM ana peliku AOMKpaTa u NPOGUAL ANA NOAKOB-
Hbix wunoe [ 30].

fpeacTasnAeT WKHTepec Npokarka Ha aeeAaTukneTesom crtake 500 ycunen-
Horo AeyTasposoro npodwmna us cranu Ct6 (puc. 24, a) aAnAa cenbcKkOXO3AH-
cTBeHHOro mawwunoctpoenua [ 31] us sarotosku ceueHnem 150 X 160 mm
8 NATU AWMYHLIX U uYeTbipex (hacoHHbIX GanouHbix kanubpax. Ha koHuax
NONOK NpW 3TOM NOAYYanoCh 3HaUUTENbHOE HesanosiHewwe. B paspesHom
kanubpe knetu V/ Habniogany nnoxoi 3axsar NOANOC.

flpy koppekTUpoBKe KanMBPOBKW MPEAYCMOTPENM  AONOAHUTENbHbIN
paspesron kanmbp 8 knetw V. Takoe ysenvueHne uncna ¢hacOHHbIX Kanub-
pO8 yAyuwuno ka4yecTeo NpodMnA, HO co3Aano HebnaronpuATHLIE yCnoBuA
paboTtet AanA kanubpoe Kietw V, B KOTOPOM NPOMCXOAMA0 fIOCTOAHHOE
3aulemnerve NOAOC M BCEACTBMe 3TOrO NOKROMKa NPOBOAOK. [INA ycTpaHeHuA
3TUX HEeNOCTAaTKOB W3MEHWNU cxemy NpokaTku. PaspesHoit kanubp caenanu
3aKpbLITHIM U NepeHecny 8 knetb /V, a B knetn V OcywecTBnAnu TOALKO
ocaaky no wupuxe npopuna (puc. 24) . B pesynbrtate noAsuiack BO3MOX-
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70¢ 45 npohunA ANA CeNbCKOXO3ANCTBEHHOrO Ma-
WHHOCTPOCHUA:

V — IX knetn; a — roroesiit npocduns

.
HOCTbL PerynupoBKM yuiupexwva 8 knetw V/ v NONKOro ycTpaHeHua saulemne-
HuA B 3tom kanubpe. Kpome Toro, ceuenue 3arotosku ysenwuunun ao 160 X
X 170 MM, 4TO NO3BOAUAO NOBLICUTL NPOU3BOAUTENLHOCTL CTaHa 500 u 06xum-
Horo craxa 900.

B CBA3M C MaccuBHbLIMM NOAKAMU U CTEHKEMU NPOGUNA U ero CNOKHON
KOH(pMrypauveil y OCHOBEHWA NOMOK NpUMeKeHWe MNOBbIWEHHOro YKNOHa
NONoOK B8 nNpeaYucToBOM Kanubpe He MOrNO rapaHTUPOBaTL BbINONHEHUA
rotosoro npocduna. Mo3toMy B8 NpeaYUcTOBOM Kanubpe YKNOH HapyXHbIX
rpaxeii nonok 6uin npuHat 3 %. B kanubpax /V, V/ v V// yknoH cocraenan
coorsercreexto 10, 5 u 4 %, Mpu Takom HeGONLWIOM YKAOHe B YEPHOBLIX
KanuBpax CHUKANach UX CTOMKOCTb W yeenuuusancA usHoc. OcobexHo 3T0
CKa3biBanocL ANA NPeAYUCTOBOro kanubpa, CTOMKOCTb KOTOPOro MexXAy Nepe-
Toukamu coctasnana scero nuwb 400 — 500 71, a cpeaxee yMeHbleHue aua-
METpOB BankoB 32 OfHY NepeTouKky Gbino He meHee 25 MM,

OaHako ¥ nocfle NepeTodeK WMPUHE NPEAYUCTOBOrO Kanubpa NONHOCTLIO
He BoccTaHasnueanacs. Bcneactene 3Toro ymeHsianoch ywmpesue 8 YUCTO-
80M kanubpe U Ha roTOBOM NPOdUNe XOPOLIO BLINOAHAINCL BLICTYNbI MEXAY
nonkamy, Ko Kanubp nepenonHanca no wupuxe. Unu orcyTcTeosano nepenon-
HeHve Kanubpa NO WuUpUKe, HO NpU 3TOM HabnKAaNOCL HeaocTaTouHoR O(opM-
neHve BLICTYNOB.

Y1066 OBGecneunTs MNOCTOAKHCTBO WMUPHKLI NOAOCLI U3 NPEAYMCTOBOrO
kanubpa U NONy4YUTL YCTONUMBLIN NPOGUNL, NPUMEHRUAN KOCOPACNONoXKeHHbIe
(yron waknona 10 %) 6Ganousble kanubpel 8 knetax VI wn VIl (cw.
puc. 24) . Mpu 3TOM cTOMKOCTL MPEAYMCTOBOrO Kanubpa yeenuumnacs ¢ 400 ao
700 1. Boccrakosnerve KOCOpacnonokeHHbIX kanubpos nonwocTsio obGecne-
ynsanoce, Npu cbeme no auametpy ao 10 mm.

HekoTopbiM HEAOCTATKOM KOCOPAacNONOXeHHbIX Kanubpos NO cpasHeHUo
¢ NPAMbIMU KanuBpamu 6anNOYHOro TUNa ABNAETCA HanWYue ONOPHbIX KOHYCOB,
HeoBxoAUMbIX ANA KOMMeHcauuy oceBbiX Yeusuin. B pesynbTare Ha komnnekTe
8anKos cokpaulaetcA obuiee uucno kanubpos. Hanpumep, Ha Bankax npeadvc-
TOBOI KneTn pasMmeulaeTcA 4eTblpe kanubpa esmecto nAaTu. Kpome Toro, npu
NpUMeHEHUU KOCOPAcCNONOKEHHbIX Kanubpos yBenuuMBaeTCA MaKcUManbHbINA
avametp sankos. OaHaKo 3TM HeAOCTaTKU ¢ M3BLITKOM OKyNalTcA yBenuye-
HMEM CTOMKOCTU Kanubpos, yMeHblleHUeM CbeMOBNO AUEMETPY NPU NepeTou-
Kax BafIkOB W yAyulleHWem KavecTsa roTosoro npocuna.

fpodmne 6anouroro tuna CM5-2 anA cToek Hapy>KHOW pambl IpPy30N0OAEM-
HUKA OTAMMEETCA OT CTaHAAPTHbIX 63nNoK HeaHauuTenbHbiM yknowom (ot O
A0 3 %) BHYyTpeHHMX U HapyXHbIX rpaxedi nonok. flpu artom BHyTpeHHue
rpasy NONOK ABNAIOTCA NOBEPXHOCTAMM KaYeHMA W K HUM NpPeabABRAIOT
»ecTkue TpeGoBaKuA NO pasmepam U KOHGUrypauun,

Npogune CMN5-2 npokatbiBaioT Ha pensbcobanousom ctaxke 800 [ 32] us
Gnioma ceveHvem 210X 192 mm 3a 9 npoxopos, Nepeblt U3 KOTOPbLIX OCY-
ulecTBNAETCA B8 AWMYHOM Kanubpe. Yuctosoi Kanubp cnNpoeKTUpOBaH C yue-
TOM BO3MOXHOIr0 U3HOCA BANIKOB NO TOAWMHE NONOK W UX BHYTpeHHeR Nosepx-
HocTU. Wupuxa Mexay BHYTPeHHUMM 1JOBEPXHOCTAMM NONOK 3aNPOeKTUPO-
8aHa OAMHAKOBOW C HUWXKHEA U BepxHei CTOPOHb! NPOMUNA ¥ C yUeTOM NMIOCOo-
Boro gonycka. HapyxHbii yknoH rpaHeid nonok cocraenaet 1 %.
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OaHoi u3 ocoberHocTelt kanuBpoeku npoduna CM5-2 asnmerca [ 32]
NONIHOe OFpaHuYeHue yluMpeHua cTeHku B8 kKanubpax 6 — 8. Takaa KOHCTpyk-
uvAa kanubpos obecneunsaeT Haubonee 6AaronNpPuUATHbLIE YCIOBUA BXOAS NOSOCHI
u3 npeabtayulero kanubpa 8 nocheayowmit 6Ge3 onacHocTu oBpaszosaHuA
3aKaToB B yrnax conpA)keHWA CTeHKu ¢ nonkamu. B csasu ¢ tem, yTo B Nep-
BYl0 ouyepeab TpeboBanocb 06ecneunTb HYXKHbIN BXOA NONOCH! B BankH, KO3g-
tbuumeHTHt 06KaTUA MO CTEHKe M NoNKaM B8 kKanubpax 5 — 8 6uiIAu NPUHATB!
HeaxaumuTensHsiMu UM coctasnanu 1,04 — 1,11 ana nonok u 1,06 v 1,10 ana
CTEHKM.

Apyroa ocobeHHocTbio paspaboTaHHO¥ kanubpoekwu ABAAETCA HepasHP-
MepHOe GOKOBOE OGXaTve MOSOK B OTPLITBIX ¥ 38KPLIThIX YacTAX Kanubpos
5 — 8. Mpwu 3tom o6xaTue NONOK MO TOAWMHE NO-CYWECTBY NPOU3BOAUTCA
TONLKO B OTKPbLITbIX 4acTAX Kanubpos v TO rnasHbtM oBpa3om y Ux ocHoBsa-
HuA. B 3aKpbITbIX e pyubAX 06GkaTue OCHOBAHWA NOMOC HE3HAYUTENILHO U
yaAnuHeHune o06AcneunBaeTcA B OCHOBHOM 3a cyeT o6xaruwa no sbicote. Mpupa-
LeHUe BbICOTb! MONOK B OTKPbLITHIX PYYbAX He NPeaycMaTpusaerca.

MNpoduns anA wuHbe Tabynatopa (puc. 25, a) NMUWYLMX MaWUH umeeT
acCUMMETPUYHYIO ABYTaBPOBYIO (hOPMY C TPEYroibHLIMYU Na3amy NO BHEWHUM
rpadam nonok. flpoduns usrortasausaioT u3 cranm 15 u nocrasnaior 8
HarapToBaHHOM COCTOAHMM N0 yeTBEPYOMY khaccy TouHocTH. KpususHa
NONOC U cKpyuuBaHue BOKPYF NPOAOALHON OCYU He AO0MAKHLI NpeBblilaTh COOT-
sercreeHHo 1 Mm u 10 Ha 1 M anuHel.

Mpodwmns anA wuHL TabynaTtopa ¢ TpebyembiM Ka4ecTBOM 1 33AaHHON TOu-
HOCTbIO FEOMETPUMECKUX pasMepoB MOXET ObiTb NONy4YeH MO CHEeAyHOWUM
TEXHONOr YeCKMM CXEeMaM:

1. FopAavaa npokaTka hacoHHbIX NoakaToe 6e3 NPOAOAbHLIX Na3os B ABYX-
BankKoBbIX Kanubpax ¢ NOCEeAYOLMUM BOSIOYEHUEM 33 TPU — YeTbIpe NPOXOAA.
OcHOBHBIM HEAOCTaTKOM [aHHOW CXeMbl ABAAETCA HEBO3IMOXKHOCTb NoAyue-
HWA B ABYXBanKoBbiX Kanubpax NPOAOALHbIX TPEYrofioHbix Na30s Ha 60Ko-
BbIX FPaHAX NOAOK W, KaK CNeACTBME 3TOr0, yBeauyeHue KOAUYECTBa NPOXO-
£OB Npu BosodeHun. Kpome TOro, Bo3HMKAOT 3aTpyAHEHWA NpU U3FroTOBHE-
Hun hunbep BbICOKOW TOYHOCTU U OCTPEHUM NEPEAHUX KOHUOB MOAKATOB.

2. Topavaa npokarka (haCOHKLIX NOAKATOB MNOBLIWEHHON TOYHOCTU C
NPOAOALHBLIMY NA3aMU B YeTbipexsankoBbix Kanubpax U sonoveHue nNoakaros
3a oavH npoxog. MNpumeHeHve AaHHOW TEXHONOrUMU NO3BONAET COKPaTUTHL
KORWUYEeCTBO MPOXOAOB NpK BOAOYEHWUM, HO He YCTPaHAET 3aTpyAHEeHWH, CBA3aH-
HbtX ¢ BOsIOYeHUEM (hacOHHbIX Npodunedn.

3. F'opavaa npokartka B 4yeTbipexBanKOBbIX KanubGpax (HacoHHLIX NOAKATOB
MOBbILIEHHON TOYHOCTW C MPOAONLHLIMM flazamu € NOocheaytoulerd X0N0AHOW
NPOKaTKOW TaKe B YeTbipexBasiKoBbix kanubpax. TakaA TexHONOruA umeert
CYWeCTBEHHbIE NMPeMMyLLecTBa, Tak Kak 0TnagaeT Heo6xo0AWMOCTL B U3rOoTOB-
nedun unbep v OCTPeHUU nepeaHux KOHUoe nonoc. Mpu aTom nosbilaerca
NPON3BOANTENLHOCTL ¥ YMEHbLIAeTCcA pacxoA metanna. K HepocTarkam cxembl
MOXHO OTHECTW MEHbLUYI0 TOMHOCTb W BO3MOXHOCTb HenpopaGoTku nosepx-
HOCTH npodunA B pa3bemax Kanubpa.

Mpw npoussoacTBe NpohunAa ANA WKHbLI TabynaTopa 6bina NpUHATa TPeTbA
TexHonorwieckaa cuctema. opruekataHstih hacOHHbI NOAKAT NPeaycMoT-
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Puc. 25. Kanubposka npoduvna AnA I.I.MHb)l tabynatopa (ucxopHam sarotoska — Kpyr
9 mMm)

a — roTossiii npodune; 6 — KanuBp ANA XONOAHON NPOKaTKK
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peHO NpPOKaTbiBaTb U3 33roTOBKU KPYrnoro ceyeHUA 3a Tpu NpoxoAaa, ABa U3
KOTOpbIX OCYWECTBAAIOTCA B YeTblipexsBankosbix kanubpax (puc. 25, 6).
fNpumeHerne ABYX YeTbIpexsankosblXx Kanubpose BbI3BaHO HEOGXOAUMOCTLIO
nony4yeHUA NOAKATE NOBLILIEHHOW TOYHOCTU U YMEHbLIEHUA U3HOCE YUCTOBOIrO
kanubpa.

Mpu ropAauei npokarke MakcumanbHoe (OpMOU3MeHeHue NPOUCXOoAUT B
kanubpax 7 wu 2. B 3akpuiTom kanubpe 2 3arotoBka8 Kpyrnoro ce4esun
AeopMupyeTcA 8 acUMMETPUYHLIA ABYTaBpOBbIM MNOAKAT, U3 KOTOpOro 8
yeTbIpexsankosom kanubpe 2 dbopmupyeTtca acoHKbIN NPOhUnL ¢ Tpeyrons-
HbIMU Na3aMW Ha BHELWHUX rpaKAX NONOK. B 4UCTOBOM uveTbipexBanKoBOM
kanubpe XONOAHON NPOKETKU OCYLUIECTBNAETCA OKOH4aTenbHoe hopMupoBa-
Hue NoNoK U cTedky Npoduna. Koudurypauma yncrosoro kanubpa akanoruuxa
ctopme rovosoro npocunA. O6wmit KOathhUUMEHT BbITAXKKY 33 TPU NPOX0AE
Npyu ropAayei NPokarke w3 3arotosky avamerpom 19 mm pasex 1,859, a cpea-
Hui 3a npoxoa — 1,23.

OcBoetue Npouna NponsseaeHo Ha NONYNPOMbBIWNEHHOM ABYXKNETeBOM
nuHeliHom crane 300. Temnepatypa Havana npokatku 1140— 1180°C, kokua —
850 — 900°C. YeTsipexsankosble KanuBpb! Npu ropAYER M XONOAHON NPOKaTKe
06pa3osblBany yCTaHOBKOW Ha ABYXBANKOBbIX KNETAX KacceT ¢ Henpwsoa-
HbIMW BepTUKAnNbHLIMUM Bankamu guametrpom 70 mMM; auamerp UcxoaHOM
3arotosku 18 — 20 mm.

W3 awanusa akchepuMeHTanbHbIX AaHHLIX cCneayeT, YTo HauGonee nonxoe
3anonHexue kanubpos HabniopaeTcA NPU UCXOAHOW 3aroToske AWEMETPOM
19,5 — 20,0 mm. Ho Tak Kak npu aTtom B yeTbipexeankoeom kanubpe 2
npoucxoauT obpasosakve 3ayceHues, TO ANA ONbITHOW NPOKaTkW Gbina npu-
HATA 3arotoBka aguameTpom 19 mm.

fMepea xonoaHoOM NPOKAETKON B YeTbIPEXBANKOBOM Kanubpe ropARyeKarTaxble
NOAKAETLI NOABEPrany TPasNeHWio 8 pAcTBOpe CepHOW KUCNOTbI, NPOMbIBKE
8 8oae W HeWTpanusauum 8 coaoeom pacteope. KoathdmumeHTtsl 06xkatua npu
XOA0AHON NPOKaTKe NPUHATLI He3HauuTeNbHble, HO AOCTaTOuHble ANA TOro,
4yT06bl 0Gecneuntb TpebGyemoe KayecTBO NOBEPXHOCTU U TOMHOCTL Pa3mepos
npotuna: KoahhUuMeHT BbITAXKKY NPU XON0AHOMU NpokaTKe pasek 1,16.

KoneBGaxkua pasmepos rotosoro NpotunA cocTasnAnU No TOAWMKE CTEHKN
or 4,9 npo 5,1 mm, no seicote npopuna ot 14,9 ao 15,2 mm, no wupuke
npoguna ot 16,9 ao 17,2 MM U NO BbICOTE BEPXHUX U HMKHUX NONOK COOTBET-
creekto ot 5,8 no 6,0 mm u or 4,0 go 4,1 mm. Npodmne anA wuksbt Tabyna-
TOpa NpowWen ycnewHo UCNbITAKUA Ha 3aB0Ae NULLLYLLIMX MELIWK.

TABPOBLIE NPOOUNN

CoprameHT npokara copepxut 6onbwIOe Konu4ecTeo npoduneii u npogune-
pasmepos Taeposoit ctanu. Kpome Toro, umetorca hacoxkele Npotunu, KoTo-
pbte, XOTA W HECKOMbKO OTAM4AIOTCA NO (hOpMe OT TaspoBOiW CTanu, HO WX
NpoKaTLIBAOT NO TeM e cambiM cxemaMm. K Takum npodhunAam oTHOCUTCA
TaspoBaA CTaNb C MECTHLIMU YTOAUWIEHUAMYU CTEeHAMW U NONOK, KpecTooBpas-
HaA CTanb pPaBHOro CONPOTUBNEHWA WNU  HECUMMETPUNHER OTHOCUTENIbHO
Kakon-nbo ocu, TaspoBble Npohunu ANA NOMICOB 3NEKTPOABUIraTenel,
Tasposble NPohUNU cO CMewleHHbIMY TONKaMU ANA (DOHEPHBLIX U OKOHHLIX
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Nepennetos NPOMBIWNEHHLIX 3A8HWA, AeKopaTueHble Tasposble Npodunu
ANA CTpPOUTenscTBa M T.4. OBbIMHO UCMONL3YIOT Tasposble W NOAOGHLIE UM
npocdMAn MenKux U cpealux pasmepos. Tasposylo cTank Gonewux pasmepos
NPUMEHAIOT CPABHUTENBHO PeaKo.

B coovsercteum ¢ pabovoir [ 2] npodmnu TaBpoBOi hOpMbI BblaeNeHbl
8 OTAenbHbIM KNacc, KOTOPLI COCTOMT M3 Tpex rpynn v sxkoYaeT npodunu
1aspoBoii (hOpMbl C MECCUBHLIMM 3NEMEHTaMK, KPecToobpasHoil ¢opMbl ¢
OAHOW MU ABYMA OCAMW CUMMETPUMU U TaBpoBble NPOUNU ¢ PABHOTONWINH-
HbIMW 3NeMeHTamu.

Tasposylo CTanb NPOKaTbIBAIOT, KaK NPaBUNO, C NOCTOAHHOW TONWMUHOM
nonok. BokoBble rpaky 06bLINHO UMEIOT YKAOK, cocTasnalowmit ot 1 ao 10 %.
B nocneative roasl 66in npeanoxed [ 33] v 3aTem nonyuun pacnpocTpaxexune
cnoco6 NPOKaTKKU TaBpoBON CTanu NPy NONKHOM OTCYTCTBUN YKAOKHOB 60KOBbIX
rpaKeil cTeHOK ¥ nonok. Tasposble NPOthuAN NPOKaTLIBAIOT NPEUMYLLLECTBEHHO
8 OTKPLITLIX Kanubpax co ceoboaHbiM ywupetvem [ 33, 34]. AnA pacuera
Kanubposkyu MOryt GbiTe peKOMeHAOBaHbI 33aBUCUMOCTH, NONyYeHHbie Ha
OCHOBaHUM BapUaLMOKHbLIX METOAOB U NpuBeaeHble B pabote [ 35].

Ha puc. 26 patbl pasmepsl kanuBpos AnA npokaTku Ha cvaHe 250 Taspo-
soro npodmna 50X 41X 3,5 X3,8 MM ANR TOPMO3HKbLIX KONOAOK NErkosoro
astomobuna MA3-24. Pacuer kanubpoeky BLINONHEH B COOTBETCTBUN C METO-
AVKOii, NpuseaeHHol 8 paBote [ 35] ana TMNOBOI CXxeMbl NPOKATKY C WECTbIO
chacoHHbIMU OTKPLITEIMK kanubpamu. B nepsbix NO xoay NPOKAaTKW NNacTo-
8bIX Kanubpax, kpome 06KaTuA CTEHKU, NPOUCXOANT NepBoHavanLHoe hopmu-
posarue nonok npopuna. Tak Kak raybokue Bpesbl 8 Banky NNOXO 3aNONHA-
IOTCA METanNoMm, TO NpU 3HaYUTENbHON WNPUHE NONIOK NPUXOAUTCA NPeAYCMaT-
pusaTb 8 NepsOM W BTOPOM NNACTOBbIX Kanubpax 60NbLIYIO TOAWMHY NONOK U
TeM CaMblM COKPaLWLaTh YTAXKKY MOMOC B CBA3YU C yBENIMYEHUEM UX Nnowaaw.
YT06b1 YCTPaHUTL UCKPUBAEHUE NONOCHI B NepBbix NAacToBbix kanubpax (kak
cneacTeve HepasHomepHOW aedopMauvu NO LUMPUHE), NPeayYCMaTpUBsaloT c
npasoi cTOpOHbI KanubBpa NosbluleHHOe 06XKaTue U YCTaHaBAUBaoT AUHHbIE
BbIBOAHbIE NUHENKMW,

Paguycbl 3akpyrnexui, yknoHst GOKOBbIX rpaxed, KOHTPObHbie 0BxarTua
8 3aKPbITbIX YacTAX Kanubpoe W WUPUKY OTKPLITLIX YacTeil Kanubpos BbIGU-
paloT KOHCTPYKTUBHO C y4eTOM aHanu3a AelcTeyrowmx Kanubposok Tasposblix
npocunein.

B nepBbix ABYX NO HanpaBneHUIO NPOKAaTKW NNacToBbIX kanubpax no ycno-
suaM TexHonoruu obpasyercA BbINYKAOCTb CO CTOPOHLI NOAOWIBLI, KOTOpaAa
ycTpakAercA 8 kanubpax // w /l/. B knetn [/ BbiNyKAOCTL UMeeT opmy
TpeyronbHuka ¢ ocHosakuem 18 mm u Bbicotoi 6 mm. Mpu gedbopmaunu 8
knetw /// 3TOT u3bbLITOK MeTanna He3HauUTeNbHO U3MeHAeT KO3dhuunenT
BbITAXKKYW NONOCLI U UAET B OCHOBHOM Ha Y BefiuyeHue BbICOTb! CTEHK U U BbIHYX-
AEHHOr0 YWUWPEHUA NONOK.

Pasmepbl chacoHHOM NOANOCLI, 3aaasaeMoit B8 NAAcTOBbIN Kanubp knetn |/,
W pa3mepbl NAACTOBOro kanubpa 3ToW KneTu ONPeAenAldT KOHCTPYKTUBHO
Ha OCHOBaHUM aHaNU3a AeficTBYIOWUX KanubposokK.

Kak 6Gbin0 yKasaHo sblwe, Tasposbiit npoduib 50X41X3,5X3,8 Mm
npokarbiBaloT 6e3 yknoHa GOKOBLIX rpakesi cTeHKM W NONOK. OkoHuarens-
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HaA cdopMa U pa3Mmepbl cTeHKU NpodmaA NOAYYAIOTCA NpY NpOKaTKe 8 Npea-
uyucrosom kanubpe. Mpu atom 8 kanubpe knetn /// NpPUxoAUTCA Npeaycmar-
puBaTh HeCKOALKO GONbLIYIO, YeM IO pacyeTy, BOFHYTOCTL Hapy>KHO NOBepXx-
HOCTM NOAOLWIBbI, TAK KaK B CEAYIOEM MO XOAY NpPOKaTkyu Kanubpe knerw
/V BcneacTBMe KAUHOBUAHON (hOPMbI CTEHKW 3afasaeMoi NoONOCLI Npowc:
XOAUT CMeuleHUe NO0Ck! B CTOPOHY NOAOWBLI.

Temnnerot N0NOC (B XONOAKOM COCTOAKUK) , B3ATbIE NPY ONLITHOW NPOKaTKe,
wMeny caeayioume pasmepsl NO KNeTAM:

/ 1 nm v v
TonwuHa, Mm:
CTEHKU . . . . . . 6,0 4,7 4,5 38 38
MoAoOK . . .... - 5,7 39 4,0 3,5
WupuHa nonok, Mm 32,2 47,6 52,6 47,2 49,2
BbiCOTa CTEHKHY, MM 59,3 46,0 39,7 43,8 41,5

Mo pesynbrartam ONbITHON NPOKATKW NpoBefEHa He3HaYUTEeNsHaA Koppek-
TUposka Kanubposku.

Tak kak pe6posoi#t kanubp 8 knetu V (cm. phc. 26) umeer yknoH 6oKo-
BbIX rpaHeit CTEeHKM NPU MNOCTOAHHOW TONWMHE CTEHKM NpPOKaTbLIBaemMoOn B
kanubpe nonocbl, TO Ha FOTOBOM nNpocdune y ocHOBaHWA cTeHku oBGpasyetca
He3HauuTeNbHOe YTOsNLeHUe CTYNEeHYaTon opMbl. 3TOT BLICTYN MOXHO yCTpa-
HWUTb NOYTU NOAHOCTLIO Npy Noabope paauycos 3akpyriewuid kKanubpa 8 mecte
COeAUHEHUA CTEHKU U NONOK U TWIATeNbHOM yCTaHoBKE BaNKOBOW apMaTypsl.

Ha crane 250 6bin Takxe ocBoeH Taspossid Npoduab 41X 33X3,0X3,5 mm
ANA TOPMO3HBLIX KONOAOK astomMobuna “"Mockewu’’. B npouecce onbiTHOW
NPOKaTKu onpeaenAnyu pasmepst NPouUnA ¢ UeNbio BbIABNEHWA Pa3HOTOALUH-
HOCTY 31eMEHTOB NpoUnNA No AnuHe nonocsl. Ha ocHoBaKUK cTaTUCTUHECKOro
aHanu3a NONyHeHHLIX AaKHbIX GbIAY NOCTPOEHb! YAcTOTHbIE Fpathuky koneba-
Hu pa3mepoB npocuna. Mpu 3TOM cpeaHeKBaapaTuyHble OTKNOHEHUA, MM,
pasMepos OTAENBHbIX 3NEMEHTOB pasn_;u, MM

i

Mo BbICOTECTEHKYU . . . . . . .. .. + 0,15
MlovonwmHe ' . ... ... ... ..... + 0,09
MOWNPUHE MIOAOK . « « v v v v v v v v v e s + 0,25
Mo Tonwmre ** + 0,08

Wcnons3osaHue obulero nonAa AONYCKOB NpW ONbITHOW MpoKaTke Taspo-
soro’npodmna 41X 33X3,0 X 3,6 mm cocrasuno, %:

Mo sbicOTECTEHKN . . . . . . e e PN 20
MoTonwmHe ' ... « ... 3%
Mo wupuHe NOAOK . . . . ... . 35

e e e e 40

Mo Tonwuke

Mpw kanubpoBke TaBpOBbLIX W KpecToobpasHbIX npod)ﬁneﬁ cylilecTBeHHO¢e
3HauyeHne umeer onpeaeneHne hopMon3mMeHeHUA B NiepBbIX MO XOAY NPOKaTKW
thacoHHbIX Kanubpax, B KOTOPbIX OCYUIECTBNAGTCA NepBOHaYansHoe hopmupo-
BaHue NpocunA U3 3aroToBKKM NPAMOYFONLHOrO WAKM KBaAPaTHOrO CEYeHWA.
OT TOYHOCTV OLUEHOK ¥ pac4eToB KOI(MUUMEHTOB BbITAXKKW A, yliMpeHuA
B w, 0cobeHHO, YTAXKKM & HeoGKUMAEMbIX 4acTeldl NONOCHL! 3aBUCUT UYNUCHO
thacoHHbIX Kanubpos u athdex TBHOCTL Kanubposku.
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C uensio nonyuexun, popmyn ana onpeaeneHnn hOPMOUSMEHEHUA B HECUM-
MEeTpUUHBIX KpecToobpastibix kanubpax Geinu npoeegetsbl [ 36] akcnepume-
TanbHble UCCIEAOBAaHUA Ha ABYXKNETEBOM NONynNpOMblwsiekHom crewe 300.

4 B kayecTse He3aBUCUMBIX NEPEMEHHbIX

« 66111 npukATLl (puc. 27) reometpuuec-

[ Kue pasMmepbl ouara gedopmaunmn u
V/ 1 /’A kanubpa: Hy, h; — ToawmKa nonocsl
' A0 u nocne nponycka; By — wupuka
£y +<|® nonockl ao nponycka; Bp — WupuHa
H spe3a Kanubpa; b, —  BenuuuHa
57 e // 8CUMMET PUYHOCTU NONOCLI B8 Kanubpe;
. R — papuyc Bankos.
(4

/) Puc. 27. Cxema pehopmauuy NPAMO-
/] YroneHoi Nonocs! 8 KpecToo6pas-
HOM Kanubpa

O6pasusl usrovasnusanu us cranu MCr3 anunoit 300 — 350 mm; Temnepa-
Typa warpesa o6pasuos 1000°C. Mcxoaa U3 TexHWuecKOid XapaKTepuUCTUKH
crana 300 Ha pasmepsl 06pasuoe W' Bankos GbINU HANOKEHbI OrpPaHUNEHVA:

Homax = 40MMm, By, = 80mMm, Ahy ., = 20 Mwm. (2)

U3meHenune wupuHbl Bpesa Bp v acummetpuuHocTM b,/ B, B3ATO Ha
OCHOBaKHUYW aHanNu3a aeiicTayloWMX KanUBpOBOK 8 cnedylowmx Npeaenax:

0,258, < Bp < 04B;, 0256< bg/Bg < 0,5. (3)

Paauycel R HWKHero u BepxHero BanKos NPUHATL! NOCTOAKHLIMYU U paB-
HeiMu 150 mm.

BespasmepHble OTHOCUTENbHbIE NapaMeTpsl M, ouara aeopmaumm onpe-
AeneHbl Kak oTHoweKruA pasmepos H,, B,, Bp, be wpaauyca R «k TonwmHe
h; ob6xvmaemsbix y4acTkos nonockl nocne nponycka my = Holhy; m, =
= By/hy; mg = Bp/h,; myg = by/hy; ms = R/h,.

Mpenenbl U3MeHeHUA NAPaMETPOB /M; C Y4ETOM A8KHHLIX 2 W 3 paBHbl

1.3<sm;<20; 30Smy;<4,0; 07<m3<1,6;

10Smg< 1,8 75<ms<100. } .

flpn nnanuposakuu akcnepumeHTa B KavecTee MoAeny ANA HEU3BECTHbIX
tyHKUMA Bbln NPUHAT NONUKOM BTOPOI cTenexu. B KauecTse NnaHa akcnepu-
MetTa ucnorib308aH TOUHBIN HackluleHHbIM Nnak B, TOYKaMM KOTOPOro ABAA-
I0TCA BepwnHbl runepky6a W ueHTpbl ero rpaved. O6paboTka 3kcnepume-
TanbHLIX AaKHLIX GbiNa Npovssenena 8 coorsercTeuu ¢ paboron [ 37]. Benea-
cTBve CNOXHOCTY 3aBucuMocTeit anAa A, B u & Goina ebiNOnKeHa Nposepka
3HayumocTy Koatduumertoe nonukomos. flocne orBpacbiBakva HesHaua-
WUxX YNeHo8 NONUHOMOB hopMynbl ANA onpeaenewuA KoadduuverTos aedop-
Mauuu A, B v & umerot BuA:

A = 0,935+0,171(Ho/hy) —0,114(Bo/hy) +0,193(B8,/h;) +
+0,120(HoBo/h}) — 0,234 ( HoB,/h1); (5)
52

(4)

B = 0,495+0,464 (Ho/h,) +0,045(8¢/hy) +

+0,013( R/hy) —0,062( HyBo/2); (6)
8 = 0,496 +0,323( Hy/hy) +0,036( By /h,) +0,179(Bp/h,) -
—0,167(HoBo/h %), (7

KOTOpble Onpeaenekbl ANA UHTEPBANOB W3MeHEHWA NapamMeTpoB m);, yKasaH-
HoIx 8 hopmynax (4).

Ouerka aucnepcun ownbok Habmogexun e popmynax (5) — (7) cocras-
naer coovsercreenso 0,00304; 0,00074 u 0,00347. Moatomy nonyueHHble
METOAOM NAaHupyeMoro akcnepumenta gopmynel (5) — (7) moxHO pexo-
MeHAO0BaTL NPU pacyeTe KANUGPOBOK TaspoBsIX U KpecTooBpasusix npodunen.

Mpeacrasnaer KHTepec NPOKaTKa CNOXKHLIX TaBPOBLIX NPotunei S5O9NG2 mm
(puc. 28, a) n 59X 102 mm (puc. 28, 6) Ha kpynHocopTHOM ctawe 500 [ 38].
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Puc. 28. Kanu6poBka TaspnaBeix npotunen 59 X92 mm (kanubper 7, 2, 3, 4a, 53, 6a) u
59X102 mm (kanubpw 7, 2, 3, 46, 56, 66) :
a ~ npotuns 59X92 mm; 6 — npoduns 59 X102 mm
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Mnowiaab NoNepeuHOro ceverua rotToeoro npodunna 59X92 mm paska 3300 Mm?,
npodmna 59X 102 mm — 3600 mm2.

Ana atux npodmnelt xapakTepHO Hanuuue yTONULEHHOW CTEHKW C 3aKpyr-
fnleHuemM yrnos paauycom A0 8 MM ¥ NONOK pa3HoMN wupuKel. Mpu aTom anuk-
Haa NONKa UMeeT TpaneuuesuAHYI0 (hOPMyY C OTHOLLIEHUEM LLUPUHBI K CpeaHei
TONWMHE, NPUMEPHO pPaBHbLIM ABYM, 8 KOPOTKaA NOAKa — MNPAMOYrONbHYIO
cdopmy. llupuxa anukHol nonku y oboux npocunei opukaxkosa (50 —
51 Mm), a yakon — pesHaa. ¥ npocuna 59X 102 mm wupura y3koil noniu
paeKa 18 mMm, y npocuna 59X92 — 10 mm. Ha HapyHO# NoBepxHOCTU NONOK
uMeeTcA KaHasKa rnybuHoi 8 MM c 3akpyrieHvem yrios no paguvycy, pas-
#oMy 5 mm. Ha yyactkax A (puc. 28, a v 6) nosepxwxocrteit nonok npoduneit
yTAXKa He gonyckaerca. pu dopmuposakun npodmneir BOIMOXHO He3anosn-
HeHue yrnos B8 pa3bemax yucToBbixX kanubpos paguycom ao 10 mm.

Ucxoakana 3arotoska anA Npokatku umeer ceuekue 97X 97 mm. Mepsble
Tpu hacoHHble kanubpa asnAoTcA oBwumu ana ob6oux npodmneir. Mepea
K&XAbIM Kanubpom, 38 UCKIIOYEHUEeM 4UCTOBLIX, TPEAYCMAETPUBAEETCA KaH-
toeka. Kanubpel 7, 2 U 3 seinonHexbt cO cBOGOAHLIM ywuperuem, NpUyem
ux 3aN0IHeHUe MOXHO Nerko peryauposaTe NPU HacTPONKe CTaxa.

Yucrosblie u Npeaumcrosble kanubpel ana obowx npocuneli BbINOAHEHDI
3aKpLITHIMU C Pa3beErOM B OAHY W Ty ke cTOPOHY. OcOB6eHHOCTLIO NPUHATON
cXeMb! NPOKATKU ABNAGTCA TO, YTO 3anofHeHue NPeaYUcTOBOro U YUCTOBOrO
KanuBpoB NPAKTUMECKU HE MOXET peryiuposaTbCA U3MEHeHWeM LWUPUHDI
flONOK B NIPeAYMCTOBOM NNAcTOBOM kanubpe, Tak Kak NpU 3TOM U3MeHAeTCA
(ysenuuusaercA unNM yMeHblIaeTcR) TONuwmMHa CTeHKM packaTa. 3apavua ke 8
NpepuucToBbie KanuBpbl NONOCLI C YTONWEHHOW CTEHKON HegoONycTUMa, Tak
K8K MOXET NPUBECTU K CBepTbIBaHUIO NONOCLI B kanuBpe UAwn K 3auleMnexuto
CTeHKU ¥ oKOBbIBaHUIO Banka. Mpy TOHKOW cTekke He rapalTupyertca dopmu-
poBsakve ee 60oko0BbiX rpaHeit. ONTUManbHaA TOAWMHKE CTeHKH, (hOpMUpPYeMOi
8 NpeaYMcTOBOM nNacTtosomM Kanubpe, Gbina BbibGpara ¢ yuetom Gokosoro ee
obxarua (npumepHo 0,2 mm) 8 NnpeauucTrosom Kanubpe.

B npouecce HacTpOKY CTaKa W Nocseaylouled NPOKaTKU cTeHka npocduna
nocne nnactosoro kanubpa 4 KOHTPOAUPYETCA CreunanbHbiM Wabnoxom,
BbINONHEHHLIM B COOTBETCTBUM C Py4YbeM HWXKHEro Banka € NPeaYUcTOBOM
Kanubpe.

Mpu oBwux kanubpax 7, 2 M 3 ywupeHue B nnacToBbix kanubpax 4 a
M4 6 pazauuHoe NpU OAHOM W TOM K€ CeMeHUM MONOChbl, BbIXOAALLEA U3
kanubpa 3. AnAa onpegenexuAa ywupexsua npoussenyu pazbusky ¢acoxHOM
nonockl, BbixoaRule# U3 Kanubpa 3 Ha asa 3nemexTa (anemeHT / — NONKMU
npoduna, anemeHT // — cTeHka NpodmnA), rpasuuy MeXay KOTOpbiMU
nposenyu u4epes BepwUHbI yrios, 06pazoBakHbiX NONKamMu U 6GokKOBLIMU
nosepxHocTAMM cTeHkU. Kak nokasan onetT [ 38], npw oTHOWweHUHU Nnoulasei
anemexTo8 / u //, pasiom 4,8 — 5,0, nehopmauna anementa / OkasviBaer
cyulecTeeHHOe BnuAKWe Ha aedopmaumio anemexHTa //, KOTOpoe NPOABAAETCA
8 BbIPaBHUBAHUU UX KO3(DDUUNEHTOB BbITAXKKMU.

flpn atom oTcyTCTBYET Neperekakve meTanna Yepes rpaHuLy 3NemMexTos
! v 1. KoathdpuumeHT BbITAXKKYU 3neMeHTa / ONPeaenAloT Tak Xe, Kak ¥ npu
npokarke nonoc 8 pe6poebin Kanubpax ¢ yHeTOM OAHOCTOPOHHEro yiUpeHUnA,
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Mpu ycnosuu pasercTea Ko3athhUUMEHTOB BbITAXKKKU 3nemexTos / w // no
138eCTHON naouiaau 3nementa //, cMelweHHOM NO BbICOTE, ONPEAENAIOT NNO-
Wwans, CMEeUleHHYI0 NO WMpUHE, U COOTBETCTBYIOUIee el ywupekue. AHanus
pa3MepoB 1 KOKMUrypauumu TeMNNeTos, B3ATLIX ANA Kanubpos 3, 4a v 46,
nokasan, 4yTo 8 nNnacTosom Kanubpe ana npodmna 59X92 mm koadmumenTol
BLITAXKYM paskbl: A, = 1,217 A, = 1,205; )\cp = 1,208 u ana npodmna
58X102 mm — N, = 1,148; A = 1,142; Aep = 1,144, 1.e. koathduum-
eHTbl BbITAXKU 3nemewtos / u // npumepro oaurakossl. flpy npoKaTKe
npouna 59X 92 mm ywmperve cTeHKU B NNacTOBOM NPeAYMCTOBOM Kanubpe
3HaunTenoHo 6Gonowe, Yem Npu npokartke npogpuna 59X 102 mm. MNoaromy
Npu KOHTpONe pasmepos NOnoc B Npouecce NpokaTtku npoguna 59X 102 mm
CTeHKa 'nofiocel U3 NNAcToBOro Kanubpa AomKHa 8 oTauuve oT npogmna 59 X
X 102 mm Bx0auTb B KOHTPOMbHLIA WABNOH ¢ HeKOTOpbIM 3a3opom. flpyu
atom obecneunsaetcA GoKOBOe OGaTue CTeHKW B8 fnpeauucToBoM kanubpe
38 cueT BbICOTHOM aAechopmaumu.

Ywwupeuve anemexta / 8 npepuuctoeom peGposom kanubpe (kanubpe!
4 a v 4 ) cywecTBeHHO BNUAET Ha 3aNONHeHWe NPeAYMCTOBOrO U YUCTOBOIO
kanubpos. B kanubpe 3 npeaycMaTpuBaercA Ha Hapy)XHOW CTOPOHE NOAOLWBLI
dopmuposatne xenoba B 8uae cermeHta ¢ pagmycom 90 Mm wm ray-
6ukoii 6 mm. Takoe npeasaputenbkioe hopmuposakve >xenoba Heob-
XOAUMO ANA KOMMEHCauMM  YTAXKMW  HapyXHbiX  nosepxHocTed A
nonok npocwmneir. [Mpu aHanu3e pa3mepoB W KOH(Urypauuu Ttemnne-

7oB ycraHosneHo, 4To rayBuHa xkenoba ¢ 6 Mm B kanubpe 3 ymeHblIa-
etcA Ao 3,56 MM B Kkanubpe 4a v a0 4,5 mm 8 kanubpe 46.YmeHbwekne
rny6uHbl kenoba BbI3bIBaeT yBenuveHve HepasHOMEpHOCTHU aecdopmMauun no

WUpUHE NONOcLl B NPEAYUCTOBbLIX Kanubpax W MOXKET NPUBECTH K YTAXKeE
y4acTKOB A  Hapy)XXHO noeepxHOCTW NONOK. B unctosbix kanubpax 3va
YTAXKKE NONHOCTLIO ycTpakAeTcA. Ha rotoseix nNpodwmnAx umeercA HeKOTO-
pOe He3anonNHeHWe yrfia Ha KOHUax ANUHHLIX nonok. Paguyc sakpyraexua
cocrasnnaer 4o 5 mm.

Mpu onuITHOI NpokaTke Tasposslie Npocduan 59X 92 u 59X 102 mm Geiav
nonyyeHbl B8 NONHOM COOTBETCTBUM C TEXHUYECKUMM ycnosuAamu. Ha Tpex-
Knevesom nuHeitHom ctexe 400 6Guina oceoeHa [ 34] kanubGpoeka npocuna
f1C-107A u3 craneii 1X18HI9T u 31448}.75
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Puc. 29. Kanubpoeka npocduna NC-107A
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Mpodmne NC-107A npeacrasnAer coBoi YTONLWEHHbIH TaBPUK C HEBbLICO-
KOi CTeHKoW u (opmupyetcR oK w3 KeaapatHoro cevenusa 40,5X 40,5 mm
8 OAHOM 0BaNLHOM U Tpex thacokHbIx Kanubpax (puc. 29). Ucxoaxaa 3aro-
toBKa ceveHuem 85 X 85 Mm HarpesaetcAa 8 Metoauueckoi neuw go 1170 —
1200°C; o6iuee KONMUECTBO NPOXOAOE PaBHO AECATH.

Mpyu npoeKTUpoBaHuM Kanubpoekyu OGbiNU KUCNONL30BaHLI UMEIOLLINECA
BbITAXHbIE Kanubpel, NpUMeHAEMble ANA NPOKETKYW CYWIECTBYIOWero copra-
MeHTa CTaHa. B pesyneTate napk B8ankos 6bln cOKpaweH A0 MUHUMYME U
yCTpaHeHbl NOTEPU BpemeHn, cBA3aHHbIe ¢ Nepesankoi B knetax / n /.

Ana obecnevenun TpeGyemoi ¢opmbl rotosoro Npoctuna Gonbwoe 3Have-
HWe UMEeT NpasunNbHOE 3anonHexue osanbHoro Kanwbpa 7. Ecnu 8 xanubpe
7 BCReacTBME HETOMHOW HAaCTPOMKM MAW PasHOCTW AVAroHane UCXOAHOW
KBaApaTHOi NONOCLI NPOUCXOAUT ee cBanuBakue, TO NPU NPOKaTKe TaKOro
osana 8 Kanubpe & Ha 60KOBLIX YacTAX Nofockl o6pazyeTcA Hannbie 8 Buae
yCcTyna, KOTOpbI# MOXET NpUBECTW K 3aKaTy B8 noetneaylowmx Kanubpax.

MpuHATan osanusHan opmMa BepxHero pyubA Kanubpa 8 ycrparaer BO3MOX-
HOCTh O6pasosakuA 3aycexues B8 3Tom Kanubpe u cnocobcreyer xopoluemy
8bINONHEHUIO cTeHKYW Npoduna. MonysakpeiTan hopma kKanubpa 9, o6pazosan-
HOro PyvbeM TONLKO OAHOro Barika, ofecneuvBaer UeHTPUPOBaHUE CTEHKW
npogunA OTHOCUTENLHO NONOK ¥ obneryaeT HaCTPOMKY CTaHa.

Bonbwoe 3xavesue npyu npokarke npocguna MC-107A umeer Ttemneparyp-
Hbl pexxum. C nNoHmKkeHUeM TemMnepaTypbl pe3Ko BO3PAacTaeT conpoTusnexve
pedopmaumu (ocoberno cranu 37X 12HB8MBMPB) u coorsercrBeHHO aasne-
Hue Meranna wa sanku. [103ToMy TemMnepartypa KOHUA NPOKAaTKWU He AOMKHa
6biTh metee 950°C.

Mpumererve npoduna MC-107A Bmect0 NONOCOBOIA cTanu nossonaer
IKOHOMMUTL HE MaWIMKOCTpoUTeNnbHLIX 38Boaax ot 25 ao 35 % meranna u 3xa-

YUTENIbHO CHWXKEeT TPYAOEMKOCTb Mexaxuuecko o6paboTku npu usrovosne-
HUW petanei. :

APOEKTUPOBAHUE KANWBPOBKKU NPOOUNA
CTORKWU PEOPUKEPATOPA

Mpodmne croiikm nonynpuuena pecdpwkepatopa (puc. 30, @), xorA u
MMeeT HEeKOTOPYI0 8CUMMETPUIO, OTHOCUTCA K rpynfie NoRocosbix Npeduneil
#enoBboyHoli hopMbl C BEPTUKANLHOM OCbI0 CUMMETPUK. ITOT NPOhUNL Xapak-
TepeH Hanuuuem rNyGOKUX BNaagvuH W BbICTYNOB C HEGOALLUAM HaKIOHOM
BEPTUKANLHLIX 3NeMeHTOB, pasHbiM 7°.

Mpu paspaborke kanubposkyu npodmnAa CTOMKW Nonynpuuena UcNoONL3O-
BaHa METOAUKE pacHeTa U NOCTPOeHWA Kanubpos Npy NOCTOAKHOW KOHDUry-
pauum cpepteil NMMKEUKM, ONpeaenelHON ANA uucTosoro kanubpa. Pacuetr kann6-
pOBKU NPOU3BOAAT NO cReayloulel cxeme.

1. OnpenenAIOT AvHKeiikble pa3mMepbl rOTOBOrO NPOGUAA C YYeTOM Tepmu-
yecKoro KoaduumueHTa pacluMpesva MeTanna u onpeaeneHnn pasMepos YUCTO-
80ro Kanubpa c yuetom AONycKaeMblXx OTKNOHEHUA U uskoca sankos. Cxema
cdacowHoro j-toro kanmbpa anA NpPoKaTku cToiku pedpyrkepartopa NpeacTas-
nexa Ha puc. 31. Ha ociioBakuu pasmepoB U AONYCKOB roToBoro Npogpuna
(cm. puc. 30, a) ana uucrosoro kanubpa nonyuerbl cneayouiue OCHOBHbI@
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Puc. 30. Kanu6posia npodvna croiku nonynpuuena pedpwkepatopa (& — roToseli npocuns)
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Puc. 31. Cxeme ann pacyeta pasmepos d;aconn?ro «anubpa npotuns cToitkn nonynpuuena
pedpuxepatopa

pasmepel: B; = 358mm; B; = 50,6 mm; Bs = 54,7mm; B, = 61,4 mm;
hl = h3 = 5MM; h2= h4= h5= h6= h7= hs= 7MM;H1=41,6MM;
H3 =6mm; Hs = H; = 396mm; Hg=406mm; oy = a4 = a5 = 7°
Qg = 130; Bs = 200.

2. BbIGMPaIOT CXeMbl NPOKATKM ¥ KONMMYECTBO KOHTPOMbHBIX Kanubpos.

3. Bbi6MpeIOT 'UCXOAHYIO 3arOTOBKY M3 TOrO COpPTaMeHTa, KOTOpbIN NpoKa-
TbIBaIOT Ha 3aroToBoyHOM cTaHe. [pu atom yBenuuenwe KonuyecTBa ceveHui
VICXOAHBIX 33aroTOBOK ASNIA COPTOBOrO CTaHa HexenarensHo, a ASIA 3aroToBOY-
HOro cTaHa NPOCTO HeaonycTUMo 6Ge3 AOCTATOYHLIX Ha TO OcHoBaHui., Haw-
ny4wuM BapMaHTOM ANIA COPTOBLIX CTAHOB CREAYET CYMTaTh OAVH TUNOpasMep
3aroToBKM.

4. Pa3busaloT nonepewHoe CeveHne NPOunA He anemeHTbl (cm. puc. 31),
oTAWvaloWwMecA APYr OT ApYra pacrionoxeHviem # ycnosuamu pedopmaunm.
Boibupaior Gesosuiit anement. [AnA npocdmna croiiku pedpvxepatopa 6aso-
BbiM ABNAETCA 3NeMeHT 5.

5. OnpepenAoT cymMmapHbiii KoadmumeHT obxaTun 6a3080ro aneMeHTa
5 Ttonwunon hs no cnepylowein copmyne: 1/ ns = Holhs, rae Hy —
TONUWMHA UCXOARHOM 3aroTOBKU.

6. OnpepennloT cymmapHbie Ko3dhruMeHTs! k; HepaBHOMepHOCTU O6xa-
TUA TONMWMHLI 3NEMEHTOB NPOGUNA OTHOCUTENBHO KO3a(buumeHTa Obkatua
Gazosoro anementa k; = ns/m;, rpe / — Homep anementa (/i = 1, 2, 3,
4,6,7,8).

7. OnpenenAot yacTHble KOahthuuMeHTs! HepaBHOMepPHOCTHM 06XKaTuAa
TONWMUHBLE 3NEeMEHTOB B8 KaxxAOM Kanubpe. Mpu 3Tom npoussepeHUE YacTHbIX
KO3(h(PMUMEHTOB ANA KAOKAOro aNeMeHTs PaBHO CYMMapHOMY KO3(bhuUneHTY
HepaBHOMEPHOCTH 0BXKaTHA ANA 3TOrO e anemeHTa.

8. BobiuMcnaloT napameTpsl CpeaHel NIUHUM YMCTOBOrO Kanubpa Ha OCHOBa-
HUK pazMepoB YUCTOBOro Kanubpa u aaHHeIX puc. 31 (anuHLI cpearnx nuHwUA
0603Ha4aloT uepes /;, rae / — HOMep anemeHTa) :
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a] BepTMKaNLHYI0 NPOEKUMIO CPeAHei NUHWUM HAKNOHHOrO 3nemeHta &
1% = Hg+ hg+ 0,6h, tgag = 37,9mm;

6) ropv3OHTanbLHYIO NPOEKUMIO CPeAHeR NuHUW anemeHTa 8 / & =1 b X
X tg0,6(ag + ) = 11,2mm;

8) FOPU3OHTaNLHYI0 NPOEKUMIO KPOMKW OTOrHyTo# nonku bg = hg X
X cosag = 6,8 mm;

r) wWupuHY BNaauHLI MeXay.OnemeHTamMu 6 W 8 no cpeaHelh nuumm A, =
= B,~05bg+05hs/cosas —05hs tgas = 61,2 mm;

A) wWHpuHY 3nemenTa 5 no cpeaweii nuumm Ag = Bs —05(h,/ cosay —
o hG c°$a6) + 0,5'76 (tga.; + tg as) = 48,6 MM,

e) wupuHy anementa 3 no cpeaHeht nuium A, = B, — 0,5 hy/ cosay +
+ 05h, tga, = 33,6 mm;

%) wupuHy anementa 1 no cpeaHed nuHum A, = B, —05h,/ cosa, +
+ 05h, tga, = 33,6 mm;

) paccTOAHWE N0 BEPTMKANU MEXAY CPEAHUMU NUHNAMY NemeHToB 1 #
5 Al = 0,5(/75 - hl) = 1 MM,

K) PaccTOAHWE MO BEPTUKANW MEXAY CPEAHUMM NIUHUAMM 3nemeHToB 5
w7 H= Hs; +05hs —05h, = 39,6 Mm = const;

n) paccToAHWe MO BEPTMKANN MEXAY CPEAHUMW NIMHNAMM NEMEHTOB 3 ¢
7 A3 = H3 + 0,5h3 —0,5 ﬁ'] = 5,1 MM.

9. OnpegenAloT reomeTpuveckue pasmepbl, Heo6xoauMbIe ANA NOCTPOEHUA
8cex (hacoHHbIX Kanubpos no dopmynam: Hy = H+05h; —05h, — A, =
= 38,6"“0,5(’77 —hl); H3 = A3 +0,5(h7 —h3) = 5,1 +0,5(h7 —h3);
Hs = H+05(hy—hs) = 39,6+05(hy—hs); Hg=15+056(h,+hg X
X tgag) * AHg = 37,9+ 0,5(h, + hg tg 13°) £ AHg ( AHg — nsmenenve
(npupawenvie unu o6xatve) anementa 8 no Beicote): By = A, — 05 X
X (h5 /cos a6) + 0,5’75 tgag — 0,5 hS[ ( ag + Bs)/Z] = 61,2—0,5(h6/0057q +
+0,5hs tg7° — 0,5 hg cos 16°30"; Bs = As +0,5(hs/cosay+hs/cosag) —
—05hs{tgas + tgag) = 48,6+(0,5/cos7% (hy+he) —hs t97%; B3 =
= A, — 0,5(ha/cosay + hya/cosay) +05(hy tga, + hs tgay) = 559 —
— (0,6/cos7°) (hy + hs) +0,51g7° (hy + hs); By = A;+0,5(h,/cosa,) —
- 05h,tga, + AB, = 33,6+(hy/2c0s7°) —0,5h, tg7°+ AB, (AB,~
ywupeHve snementa 7); bg = hg cosag = hg cos 13%; H,=Hg + hg X
X tgag— h; = Hg + hstg13° — bhaq.

10. PaccumtbiBaloT ywmpenua AB; anemenTta 7,

11. OnpeaenAloT paanycel 3aKpyrneHui.

12. BHOCAT nonpesku 8 KanuGposKy.

MonyyeHHble ANA BceX (PacOHHbIX KanubBpos COOTHOWEHWA NO3BONAIOT
NONHOCTLIO paccynTaTh Kanubposky. Buaqane, K8K 3TO clepyet U3 METOANKH,
onpeaenAloT ko3hhuuneHTel 06xaTuA U KOIMDUUMEHTL! HEPaBHOMEPHOCTH
obxaruii ana 3nementoB npoduna. Ha ocHosaHuM 3Tx KO3thdhUUMeHTOB
SbIYMCNIAIOT TOMMHLI 3NEMeHTOB ANA Bcex Kanubpos. [anee onpeaenaioT
OCHOBHbIe pa3mepbl Kanubpos. OnpeaenAloT BHa4yane oauH pasmep AnA BCex
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kanubpoe (Hanpumep, H,), 3atem cneaylouwwmit u 1.4. Mpu 3TOM Npocnexusa-
eTCA AUHAMMKA BCeX M3MeHeHWI pasMepoB B KOMANeKce, NO BCeM anemeHTam
npocduna v No Bcemy npoueccy NPoOKaTKy npothuna.

PacveT kanu6poBku npodmna ctaiiku nonynpuuena pedpwxeparopa Gbin
BbINONHEH NO U3NOXeHHOW meToauKe. Mpu BhiGope pexxuma 06xaTuii B noc-
NeAHUX MO XOAY NPOKaTKu Kanubpax tropMousmMeHeHne NPUHATO He3HAUNTENb-
HoiM. OcHOBHaA peiOpMauMA OCYUWECTBAAETCA B NePBbIX MO XOAY NPOKATKH
Kanubpax. Takoi pexum 06ycnosnusaetcA cnoxHON opmoit npohuna, ero
3HAYUTENLHON LWIMPUHOW W, BCREACTBME 3TOro, NOBHILWEHHLIMW ANA AAHHOTO
CTaHa ycunuAMYU NPOKaTKU. WcxOAHYI0 3aroTOBKY MPUHMMAIOT ceveHUeMm
136X 167 mm.

MNocne pacyetra KanuGpOBKW GuLINK BHeCeHbI HEKOTOpble M3MeHeHuA. TaK
KaK YKNOH HaKNOHHbIX BEPTUKaNLHbIX 3NemeHTOB 2, 4 M 6 (cm. puc. 31)
cpasHuTensHO HeGonbwoi (scero 7°), To 8 npouecce NPOKaTKN MOXHO
npeAnONOXuTL 06pasosaHue 3aKkaToe. M0O3TOMY B NOArOTOBUTENLHLIX (hOPMY-
Pylowux Kanubpax anemeHTol 2, 4 ¥ 6 GbinNy BbINONHEHBI C NEPeMEHHBIM MO
BbiCOTe YKNOHOM. B pesynbTaTe TaKoro MaMeHeHUA TOMWMHA 3TUX 3MEMEHTOB
Ha Gonblueli 4acTM WX BLICOTH! YBENUWIBAETCA NO CPABHEHWIO C PacyeTHOM.
OTO cO343eT ONACHOCTL Ype3MePHBIX AABNEHU B CBA3Y C YBENUYEHNEM (PaKTH-
yeckoro obxatua no TonuwuHe anemeHtoB 2, 4 M 6 B Kanubpax 6 — 9,
pacnono)keHHeIX B Knety //. Mo3Tomy TONWMHY MO MpPAMBIM 3NeMeHTaM
2,4 v 6 npUWINOCH YMEHBIUUTL NPOTUB PacHeTHOM, YTO6bI NPUBNUINTL K pac-
YETHOW CPEAHIOID TONWMHY HAKNOHHBIX 3NeMeHTOB. Bbinu BHeceHbl HeKOTOpbIe
u3MeHEeHWA B NepBbIX NO XOAY NPOKATKW paspesHbiX Kanubpax, NOCKONbKY
B 3Tux Kanubpax xapaktep Aedopmauuu OTAMYaeTcA OT hOPMOUIMEHEHNA B
nocneaHux Kanubpax, Nopo6HLIX No opme rotosomy npocunio. Mpu arom
CpeAHAA NUHUA OTOrHYTOrO anemeHTa & CABWMHYTA K cepeauHe, TaK Kak
6LICTPO BO3pacTaeT Mo XOAY PacyeTa WUPUHA CEYEHMA, YTO HexenatensHa. W,
HaKoHel, 6bina yBenuvyeHa LUMpUHA 3nemMeHTa 7.

OcBoenve npocdmna croiiku nonynpuuena pedpuxepatopa Ha TpexkneTe-
BOM nuHeiHom ctave 560 npowno ycnewHo. Xectkan ¢opma ceveHua
npocmna npeaonpeaenaeT YCTOMMMBOE NONOXKeHWe NONOCHI B Kanubpe W,
BMecTe C Tem, NPaKTUYeCKK NOMHYI0O HEBO3MOXXHOCTbL fepeMelleHUA meTanna
3a cveT cMelleHuA BaNKOBOW apMaTypbl.

Mpy HesanonHeHUM wnu nNepenoniHeHMU NO WIMPWHe 3nNeMeHTa 7 BNUATL
Ha cTefeHb 3aMONHEHWA 3TOro 3arleMeHTa MOXHO TONLKO B Kanubpax 7 u 2
33 cueT NONOXKeHWA paspesaloWMx rpeGHell OTHOCUTENBLHO LWIMPUHBLI NTONOCHI.
370 AOCTUraloT HacTPOINKO BankoBoM apmartypb!.

YBenuuenvie wupuHol anementa 1 o CpaBHEHWIO C pPacyeTHOW OKa3anoch
HEHYXKHbIM, TaK KaK Mpu OMbITHON NpoKaTKe wWupuHa npoduna Guina 6nuska
K MaKcUmanesHo A0MNYCTUMOMN.

lnasa 3. C-OBPA3HbLIE, MONOCOBbLIE
“ YrnoBbIE NPOOUNN

nepoounu ANA TYPBUHHLIX NONATOK

Npodunu ana TypbuHHbIX noneTok umeloT C-06pasnyto Gopmy u mMoryT GeiTe nony-
yeHbl OAMHEPHOW W CABOEHHOW npoxatkoi [ 2, 40]. Mpu ucnonbL3oBaHWKM Cxembl CABOEH-
HOW npokatku npocunu otHocaTt [ 2] k rpynne BonHooGpasHbIX NPoduneil, COCTORWNX
u3 AByx C-06pasHbIX 3NeMeHTOB KannesuAHOW (hOPMbI C HEOAUHEKOBOW TONWMHOWR NO
wupuHe NPodunA, CABOEHHLIX TONCTBIMU UNW TOHKUMKU Kpomkamu. Mocne paspasku n
cooTBeTCTBYoWed mexeHuyeckon o6paboTku Npodunu UCNONL3IYIOT ANA U3rOTOBNEHWA
Hanpasnaowux TYp6uHHbIX nonetok. Mpodunu TypGuHHBIX AONETOK, NPOKETbIBaeMble
B OAMHAPHOM BuAE, OTHOCAT K rpynne ecUMMETPUYHbIX Npotduned KennesuaHon d)ODMbI,'
npaacrasnaowux Ayroo6pasHytd NONOCOBYI0 CTENb C 3NEMEHTEMW PasHOW TONUWMHLI.
OTHouseHUe TONUMHBLI TOHKOA 4acTu Npoguna K TONcTol cocTasnaeT 1:5.

Npokerke npodunei Ana TYPGUHHLIX NONETOK ABNAETCA NPOrpeccusHbiM METOAOM.
Npu npuMeHeHnn HaCOHHOrO NPOKATa PACXOA HepKasetoulel CTanu NO CPasHEHUIO € Cop-
TOBOW 3eroTOBKOW NPAMOYrONbHOrO WNK KBAAPATHOrO CEYEHUA YMEHLLWIEETCR B CpeaHem
Ha 50 % c OAHOBPaMEHHbIM NOBLILIEHMEM MEX3HUYECKWX CBOKCTB maTepuana. MNpunyck
Ha 06paborky 06biyHO cocrasnmer 1,0 — 2,0 mm. Npodunu ana TypGuHHbIX NoneToxk
MOXXHO M3roTaBsnMseTh rOpAYel MNK XONOAHOW NPOKATKON.

MNpu atom [ 41] xonoaHy0 NPOKATKY M3 3aroTOBKW NPAMOYrONbHOrO, KBAAPaTHOrO
uNU KPYrnoro cevenuna uenecoo6pasHo NPuMeHATb ANA Npoduned TYPOUHHLIX NONATOK
maccoin Ao 2,5 xr He 1 m anunbl. fins npoduneir maccon Ao 10 — 12 kr Ha 1 M ANKHLI
XONOAHAR NPOKETKA HEIKOHOMUYHA W BbIFOAHEE NONYYaTh NPCthUNKU ropaYel NPoKeTKOoN.

Mo pacxoAy Metanne ropAYuil NPOGUNbLHLIA NPOKET NOYTU He OTAWYEETCA OT XONOA-
HOro. MCXOAHYI0 33aroToBKY NpW XONOAHOW NpPOKaTKe Typ6GMHHBbIX nonatox oG6bIYHO
o6TaumsaoT n wWnudyoT Ha 2 — 3 MM NO AMeMeTpy ANA YA3NeHUR HapyXXHbiX AedeKTos.
ToprRuMid npoxaT ToXe uMeeT NPUNYCK NoA- (hpasepoBaHne A0 1 — 2 MM Ha CTOPOHY.
Takum 06pa3om B KOHEYHOM MTOre PacxXofl MEeTanna NoYT OANHAKOB.

Mpumennemble B8 Typ6OCTPOEHUM KapoONpouHble cTanu npuo6paTaioT Heobxoaumbie
CBOWCTBA B Npoliecce 3aKanku npu TemnepaTtypa He Hwke 1100°C. Nostomy B8 cnyuae
WCNONbL30BeHUA XONOAHOKaTaHbIX Npothuneil TepReTCA NPU 3aKanke KeyecTso NOBepX-
HOCTM W, KpOMEe TOro, NPOWCXOAUT CUNbHOE WCKpuBNeHue nonoc. EcrecTBeHHo, uTO
npocunu TYpGUHHLIX NONETOK M3 MaPONPOYHLIX CTaneih uenecoo6pasHee NonyuyeTb rops-
yeit NPOKaTKON.

Mo cpasHenvio ¢ ropavel wramnoskoit | 41] npoussoAcTBO ropaveKartaHbix TypGuH-
HbIX NONETOK NO3BONAET NPU OAWHEKOBOW CTOMMOCTM OCHACTKW NOBLICUTbL TOMHOCTb
WU3rOoTOBNEHWUA, YBENUUUTL CTOWKOCTb WHCTPYMEHTa U YMEHbLINUTL TPYAOEMKOCTb U3roTOB-
nenms noutw B ABa pasa. Beixoa roaHoro coctesnseT npu npoxetke 85 %, 8 npu wram-
noske — 70 %.

OneiT ocBoeHWA HOBbIX Npocduneid 3aroToBoxk TypGuHHLIX nonator noxasen [ 42},
YTO METOA ropAYed NPOKEeTKW C NPUNYCKOM HAa mexaHuvecKyio o6paboTky AsnaeTch
Haubonee PauUOHaNbHbIM, NPOU3BOAWTENLHLIM W CPaBHUTENLHO NErkKo OCYWECTBUMBIM.
MNpaAcTeBnReT Tak)Ke uMHTEpPeC NPOUECC NONYyvYeHUA Npoduneih Ans TYpOGUHHBIX nNonatox
ropAvYeil NPOKaTKOW NPOGUNLHLIX 3erOTOBOK C NOCREAYIOUEA XONOAHOW NPOKaTKON.
MNpaanoxeHHes TeXHONOrWA NO3BONAET UCKNIOYUTb MEXeHuYecKyio 06paboTky, pyuHyio
AOBOAKY ¥ winuoBKY AeTanei. ICXOAHYIO 3aroTOBKY U FOPAYEKaTaHbih NOAKET NoABep-
reloT TPaBNEHWIO, YTO rapaHTUpyeT NONyYEeHWEe YMUCTOW B KayecTBEHHOW NOBEPXHOCTH
XONOAHOKAaTEHbIX Npodunei.

Taxk kex npodunu TYPGMHHBIX NONATOK UMEIOT CROXHYIO U HecuMmmeTpuunyio thopmy,
T0 ux uenecoo6pasHo nNony4eTh CABOEHHOW NpoxeTKou. OaRaKo Ans nonyyeHus npoduna
wupuHOK Gonee 250 Mm Heo6XOAUMBI CTaHbl, AMEMETP BanKoB KOTOPbIX 750 — 800 mm,
¥ MOHTEXHbIE HOPMbI UX 3HEYMTENbLHO Bbile NOTPEGHOCTel TOro MKW uHoro npodunepes-
mepa Typ6uHHbIX nonatox. Texum o6pasom, ocsenBath Npounu TYPEMHHBIX NONATOK
Ha CTeHeX, AvemeTp Benkos KoTopbix 6onee 550 — 600 mm, BpAA NW pauvoHanbHo, TeK
KaK NPy 3TOM He OKYNEel0TCH 3aTPaThl HA OCBOEHWE.
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Npu paspaGotke KkanuGposkU nNpodmned TYPGMHHBIX NONETOK NPU OAWHAPHOMN
nNpoKarTke onpeAeneHHble 3aTPyAHEHWA BbI3bIBAIOT BbIGOP KOHCTPYKUUN YePHOBLIX Kann6-
POB, B KOTOPbIX NPOUSBOAUTCA NepaoHauenbHoe hopMUPOBaHUE NPOUNA C UHTEHCUBHOM
HepaBHOMEpHOW aedopmeuneid no wwupuHe. Kak nNokaswiBaeT ONbIT NPOMBIWNEHHOM
npoxkaTkn npodunedt TypGuHHLIX NonNaTtok Ha ctaHax 250 u 550, a Texdxke cneunanbHbie
uccneaosaHuna He neGopatopHom ctane 150, B KauecTee yepHOBbIX MOXKHO PEKOMEHAOBATL
Kanubpb! ¢ AMaroHanbHLIM PacNONOXKEHWeM PasbemMoB Bankos. B Tekux kanu6pax obecne-
44BaETCH YAOBNETBOPUTENLHOE UEHTPUPOBaHME NONOCH! U UCKNIOYAETCH NPW NPAaBUNBLHO
B8bI6PaHHOM ceuenun 3aroTosxkmu 06pasoBaHMe 3ayceHueB B MecTex pasbema Bankos.
Lienecoo6pasHOCTL WX NPUMEHEHUA NOATBEPXKAAETCA W Pe3YNbTATaMK UIMEPaHUA KpPyTA-
WUX MOMEHTOB, KOTOPbLIE NONYXAI0TCA OAUHEKOBbIMW HAa HUKHEM U BEpXHEM BanKax.

Npocdunu TC-19990 n CN-381 menaAloTcA 3aroTOBKamMu ANA YeTbipex TUNOPAa3MepoB
HenpasnAloOWWX NoNatok Typb6uH wmowHocTeio 300 u 500 Thic. kBT. MNpokarky atnx
npotisnedr npouwssoaunu (puc. 32) Ha NONYNPOMBILINEHHOM OAHOKNETEBOM CTaHe TPUO
650 u3 sarorosku cevenuem 80 X 150 mm. MNepBole asa kenu6pa chenaHbl ¢ AMAroHanb-
HbIM pasvemom Bankos. Kanubp 4 mBnaAeTtcA npeaunuctoBbiM Ana npoguna CM-381 u
uuctoBbiM aAnAa TC-19990. Npwu pacyete kanubposku ko3dduuneHTnl gehopmaunn onpe-
AenrRnn NO METOAY COOTBeTCTBEHHOW nonockl. OcTanbHbie pasMepsl KanuGpPOBs HaxXoAMNW
KOHCTPYKTUBHO, UCXOAR W3 yCNOBWIA o6ecneyeHWs HOPMBNLHOro 3axseTa mertanna san-
KaMu ¥ yaoBneTBOPUTENLHOrO 3anonHenuna xanubpos. TonuiwHa TOHKOW 48CTW rOTOBOrO
NPOUNA HECKONbKO yBenudeHe, 4yToGbI aKKyMYNWPOBATL B Hell TENNO W YMEHbLIWTL
KpUBU3HY NOnoc nocne ocCThiBaHuA. Kpome TOro, oTHOCUTeNnbHoe 06)KaTue TOHKOW yacTv
B uucToBOM Kenubpe Gonbwe Ha 6 — 7 %, uem Toncroi wactn. B pasynbtate nonoca
BbIXOAUT W3 BANKOB HECKONbKO M3OFHYTOW, 8 NOCNE OCTbIBIHUA KPUBN3HA ee B FOPU3OH-
TanbHOW NNOCKOCTW COOTBETCTBYET TeXHUYECKWM ycnosuAm. Mpu oNbITHOW NpokeTke
npoduned Typ6uHHbIX nonatoxk u3 ctanu 12X13 Habniopganw nNepenonHeHwe BO BCeX
Kanubpax, 3a ucknioyeHuem Kanubpa 2. YMeHblieHME WHPHHBLI UCXOAHON 3aroTOBKM
¢ 150 ao 140 Mm NO3BONUNO YCTPAHUTL 3TOT HEAOCTATOK.

MpoussoacTeo npoduneit TypGuhHbix nonatox 31,1X 95,8 u 36,3X 113,5 MM nosei-
WeHHOW TOUHOCTU M3 cTenu 1X11M® ¢ npunyckom Ha mexaHnuecKylo 06paboTky 2 mm
6bino oceoeHo (puc. 33) Ha Tpexxneresom nuHeitHam crane 470 | 43].

Cxemy npokeTxu paspabaTbiBany NPUMEHNTENLHO K 33A3HHLIM YCMOBWAM, OCHOB-
HbIMU N3 KOTOPLIX ABNAOTCA XapaKTePUCTUKN UCXOAHOrO U FOTOBOrO NPOKATa W NPOKaT-
HOrO CTaHa, W U3 yCnoBWIA NONYYEHUR TOMHOrO NPOBUNA 33 MUHUMAENLHO BO3IMONHOE
YUCNO NPOXOAOB C NOBEPXHOCTLIO XOPOWEro KavecrTsa U HEO6XOAMMbLIMU MEeXaHuuec-
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Puc. 32. Kanu6poske npocunei TC-19990 u CN-381 ana Typ6uHHBLIX NONETOK
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Puc. 33. Cxemsi npokerkn npodunein 31,1X95,8 mm (a ) n 36,3X113,5mm (6) ann
TypOUHHBLIX NON3TOK

ngs

KUMU cBONCTBaMU. XOTA Npv .'Bh~Hue KanubpoB OTKPLITOro TMNa u chocobcTeyer yaane-
HUIO OKanWHbl C NOBEPXHOCTH NPOKETLIEAaeMON NONOCH!, HO UX UCNONb3OBaHNE B KavecTse
NPaAYMCTOBbLIX U YNCTOBbIX KANUMGPOB NP NPOKaTKe TYPOKHHbIX NONATOK MOXET NPpUBeCTH
« 06pa3oBaHMI0 TPAWWH N0 GbICTPO OXNEXAAIOUIEHCA TOHKOI yacTu. Mostomy uenecoo6-
pasHee OTKpbiTbie Kanubpbl yepeaosaTh ¢ 33K PbiTbiMU. Takne KOMGUMHNPOBaHHbIE CUCTEMBI
«anu6poBOK NossonAloT 6onee NONHO MCNONL30BaTL NpeUMyutecTsa Kanubpos n co cBo-
GOAHbIM, N CO CTECHEHHBIM YWUPEHUEM.

Ana npokatkn npodunen 31,1X 95,8 u 36,3X113,5 mm 6bina paapeﬁotana cuctema
KOMGUHMPOBAHHLIX KaNU6POB ¢ (hopMUPOBaHEM Npodunei B NPEAYMCTQBON U YNCTOBOK
knetax. Mo cpaaHemy KO3(hUUMEHTY BbITAKKW, pasHoMy 1,2, ONpeAenuAn KONWU4ecTso
NPOXOAOB, cTeneHb aehopMauvn W NNOWAAN NONEPaYHOro CeYeHUWR NONoc NO NPOXoAaMm.
Kontburypaumnio hecoHHbIX KanW6poB BbIYNCNANYK U3 YCNOBUA PABHOMEPHOrO OTHOCUTENb-
HOro 06XKaTUA NO WUPUHEe NONOCHI.

Tak Kek Npodmnu TypGUHHBIX NONATOK ABNAIOTCR ECUMMETDUUYHLIMU, TO NPU MX
NPoOKarKe BO3HWUKAIOT AOBONbHO 3HauuTenbHbie {no 20 — 25 % paauanbHo# Harpysxu)
ocesble ycunua. lO3TOMy ANA KOMNEHCauun ocesbiX ycunui Gbinu nNpeaycMoTpeHbl B
OTKPLITLIX (haCOHHLIX Kanubpax ctaHa 470 onopHele GypTet. Kpome TOro, AnA ymeHbiie-
HUA OCeBbIX YCUNUIK, NPUBOARWMUX K U3ruby n CKpyuusaHuio nonaoc, 6b1no NpuHATo TaKoe
pacnonoXeHve (hacoHHbIX Kanubpos B BanKex, Npu KOTOPOM BepxHue TOUKW TOHKOM u
TONCTON yecTeit NPOGUNA HAXOAUNUCL HA OAHOM YPOBHE OTHOCUTENbHO FOPU3OHTaNbHOW
NNOCKOCTU NPOKaTKWU. B 3ToM cnyuae rny6una epesa kanubpa B BanKu, a CNeAOBETENbHO,
¥ Pa3sHOCTb OKPYXXHBIX CKOPOCTEN BaNKOB H3a OTAENbHbIX YYaCTKaX NPOdUNA NONYy4aloTcA
HEe3HauUTeNbHbIMU.

Mpy onpeaeneHWn pPe3MepPOB NPOMEXYTOUHbIX KanubpoBs yuMpeHue onpeaenAny AnA
TONCTOW W TOHKOI vacTelh B 0TAENBHOCTU, a a6CoNIOTHbIe 06XaTUA BbIGUPenu U3 ycnosuA
OAVMHEKOBbIX OTHOCUTENbHbIX OBKaTUIH No wupvHe. [ANA OueHKW NonepesyHoR U NPOACNL-
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HOW AedopMeunn, 8 TaKKe KOHTaKTHOW Nnowaauw B KanubGpax, UCNONbL3OBanW MeToA
[ 44] axsusanentHo nonocs!. Mpu 3TOM NOA 3KBUBANEHTHOW NOHUMAOT NOAOCY NPAMO-
YrONbHOTrO CEYeHWFi, BbLICOTA KOTOPOW PaBHa CPeAHEreoMEeTPUYECKOMY 3HEYEeHWIO BbICOT
ONMCAHHOrO NPAMOYronbHUKE, NPUBEAEHHOrO OTHOCUTENLHO WHPHUHBLI (HACOHHOA NONOCHI.
Takum 06pa3om palueHue 3aaaun NO ONPaAENneHuio NonepesHol W NPOAONLHOW nedopma-
uvit ¥ NNOWaAN KOHTaKTa MeTanne ¢ BenKOM NPUBOAUTCH K NPOKaTKe NPAMOYronbHOW
nonockl He rnaaxkoi Bouxe € yyerom AONONHUTENbHbIX (HaKTOPOB: BNUAHWA (hOpMbI
3anaBaemMoOi NONOCHI U Kanubpa, cTeneHn 3aNONHEHUA WMCXOAHOTO W KOHEYHOTO CeveHuin
n ap.

Mpu ocsoeHun Npocduren NPON3BOAUNK TWATENbLHYIO HACTPOUKY BENKOB B COOTBET-
cTeun cO cxemonr. Mepan npoxaTkow B pe6poBOM KanubGpe NPaAYMCTOBOW KNETH packar
KOHTPONUPOBanNW cheumanbHbim wabnoHom. Mpu 3tom KOHTponupyemebld Npodunb
nonocsb! onnuﬁ B8 Npopasb WwebnoHa U KacancA AHa U CTeHOK Npopasu. Pasmeps! roTosoro
NPouNA KOHTPONUPOBANW NPUEMOUYHbIMW Wabnoramn, a pasmepbl NPOMEXYTOYHbIX
(heCOHHBIX NONOC — WITAHFEHUNPKYNEM.

NMpombiuineHHen NpokaTka noxasana [ 43], yto oTKNOHeHun (hexTuyecknx pasmepos
8 aCOHHbIX Kanubpax OT pacyeTHbiX He npesbiweiloT 3 — 5 %. MosepxHocTL nonoc Guina
POBHOW 1 GnecTAWweN, TaK KaK NPUMEHeHNE YePHOBbIX Kanwbpos OTKPLITOro TMNa cNoco6-
CTBOBaNO Xopouiemy yaaneHwio okanuHbl. Mpumenenne Kanubpos 3akpbITOro W nony-
3aKpbLITOro tTune 8 KombBuHauwn ¢ pe6poBLIMA NpeaOcTBpaLWano 06pasoBaHue TpewwvH No
TOHKOW 4acTu npodunei. Temneparypa Havana npoxatku 1070°C, koHue npokatku —
820°C.

Mocne ocsoeHus HOBOFO TEXHONOrWYecKOro npouecca 6Gbina NpoKaTaHa ONbITHO-
npomblwnenHan naptua. [Npodunu cooTBETCTBOBaNW TeXHMYECKUM yCNOBUAM W Gbinn
MUCNONbL30BaHLI ANA W3rOTOBNEHUR NONATOK HANPaBNAIOWWX annapatos NEpoBbLIX W raso-
BbIX TYP6uH. MNpuHATbIE YMEeHbLIEHHbIE NPUNYCKW NO NepuMeTpy NONHOCTLIO 06ecneunnu
3anaHHbIe pasMepbl NONaToK. YUCNO TexXHONoruyeckwux onepauvin Ha o6pabaTxky oaHow
aetanu cokpatMnock ¢ 14 80 9; TPYAOEMKOCTb U3rOTOBNEHWA CHU3MNACL Ha 18 %; Koadh-
dbUUMeHT ucnonb3oseHns metanna nossicuncA ¢ 0,2 — 0,3 po 0,60 — 0,65.

B CBA3W C TeM 4TO NOCNE FopfAYei NpokeTkW Npocdunu TypGKHHLIX NONaTOK O6A3e-
TENbHO NPOXOART MEXaHUYeCKYyld 06paboTKy, PYuHYI0 AOBOAKY W wnudosKy nosepx-
HOCTW, He Tpaxkneresom crTaHe 630/420 npumenena HOBam Cxema npPOW3IBOACTBA
npoduneit 3,5 X 21,2 u 4,7X 41,5 mm ana ruaponepeaay Tennososos U TypbuHbl MTT-3
[ 45]. O6a 3TMX acuMMeTpUuHbIX NPOMUNA XapaKTepusylTCA GONbWIOR pesHuuel B
TONWMHAX W TOHKOW W TONCTOW 4acTeil, TOHKOW BbIXOAHOW KpomKoWh (menee 2 mm) u
BbICOKUM KauecTsOM NosepxHocT (6 — 8 knecc ynucToThl) . MpuHATAR cxema NPoKaTKn
npeaycmaTpMsaer 0CHOBHOE (hOPMOU3IMEHEHNE B FOPFiYeM COCTORHUW, 8 OKOHYaTeNbHOe —
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Puc. 34. Kann6posKa casoeHHOro npoguna TypGunHbix nonatok CM-702 (ucxoanoe ceve-
Hue 65X 193 mm)
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Puc. 35. Kannbposa CABOGHHOrO NPOQURA TypBuHHLIX nonatok CM-618 (ucxoaHoe ceverne 65X216 mm)
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B XONOAHOM Ha GaHAaXKWPOBAHHLIX Bankax W3 cranu 9X2 npu npumeHewnn B KayecTse
cma3sku mawunHoro mecna. Npogunu npoxeTsisaioT u3 cranei 12X13, 20X13 » ap.

Xota npoxkartka npoduneit TypOGuHHBIX NONETOK B OAMHEPHOM BUAE W OCBOGHA Ha
NPOKeTHbIX CTaHax Hauwied CTPaHbl, OAHAKO 3TOT NPOUECC BCREACTBUE 8CHMMETPUYHOCTH
npocduneit asnretca Tpyaoemkum. OcoGEHHO CKa3bIBEETCH HA TEXHONOFMYHOCTH NPOU3-
BOACTBAa ECMMMETPUYHOCTb OTHOCHMTENbHO BEPTUKANLHOW ocu. B pasynbTate Habmoaaerch
WUCKPUBNEHME W CKPY4YMBaHME NONOC KaK NPU NPOKaTKe, Tak U NPW OCTbIBAHWM Ha XONO-
AWNbHUKE, KOTOPOE OueHb TPYAHO YCTPaHWTh A3Xe NPW TWATeNLHOW HAacTPONKe CTaHa u
COOTBETCTBYIOWEN YCTAHOBKE BaNKOBOA epmaTtypbl.

Mexxay Tem npoxKatke acUMMeTPuuHbiX Npoduned TYpPOGUHHBLIX NONATOK MOXET GbiTh
3HaUNTENLHO YNPOUWEeHa, ecnu 3TW NPOMUNU NPOKaTLIBaTL B cABOGHHOM Buae. lNpu 3tom
npodunu TYpOGUHHBLIX NONAaTOK MOFYT GbiTb CABOEHbI ABYMA CNOCOGamu, T.e. TOHKUMK

‘MW TONCTbIMW 3nemeHTamu. Texea TEXHONOrUA NPOKaTKK TyPOMHHLIX NONATOK B CABOGH-
HOM Buae He OAHOKNeTeBOM Tpaxsanxkosom ctaHe 500 ¢ nocneayowed NPOAOCNBLHOW
pa3spe3xoi y noTpeGutens Gbina paspabotana | 40, 46} ans npocduner CN-702 u CN-618.

Tak Kexk TOHKaR 4acTb NpoduNA OCTbIBaEeT 3HauuTenbHo GbicTpee, TO ANA Nyuwen
akxkymynauwn tenna npoduns CN-702 (puc. 34), 6ein casoeH TOHKWMU yacTamu. Yicxoa-
Ham nonoca ceyenuem 60X 193 mm popmuposanack B pa6posom Kanubpe us 3aroTosxu
$5X200 mm.

Pacuet xanu6poBKKM NPOUSBOAWNKU NO METOAY COOTBETCTBEHHOW nonockl. Mokesatens
YWHUPEHNH NPUHUMANK HAa OCHOBAHWM ONbITHbIX ABHHBLIX, NOMY4YEHHbIX NPW OCBOEHUW
ApPYrux npodgunepasmepos Typ6GuHHbIX nonatox. HelTpanbHyio NuHWIO onpeaenAnu No
UeHTpy TrxectTw KenubBpos. lNpokartka npoduna npowna ychewHo. PexTuueckue pas-
Mepbl COOTBETCTBOBENW pacieTHbiM. [ONONHUTENbHON KOPPEKTUPOBKYU Kanubposku He
notpe6osenocs.

Onnaxo B npouecce ocsoelun npoduna CMN-702 6bin BbiABNEH CYWeCTBEHHbLIA HEeAOC-
TaTOK METOAA CABauBaHWA TOHKWMK uacTAmU. B cBA3N c Tem uto aedopmauus metanna
fonee 3HauMTenbHa nNocpeauHe NONOCHI, B NPoOUecca NpPoxaTku o6pasylnTCA Ha KOHUAX
pacKaTta TeK HasbisaeMble "'A3bIKU’’, YTO NPUBOAWUT K NOBbLILWEHHOW 06pesn.

Ha Tom xe craHe 560 6bin npoxataH | 40] npodune Typ6uHHBIX AonaTok CI-618,
CABOEHHLIW yTonuieHHbIMU vectamu (puc. 35). Mpu ocsoeHun npocduna wupuHe ero
6biNa MeHbwe PacyeTHOW M NO3TOMY NOTpeGoBenach KOPPEKTUPOBKA pasmepos Kanub-
pos ! u 2 un crabunusaumsa TeMNepaTypHOro PeXxumMs NPOKaTKu.

OnbiT nonyuenus npounelt TypGUHHLIX NONETOK CABOEHHOW NPOKATKOW noxasan
BbICOKYIO TEXHONOFMYHOCTbL 3TOro choco6a. Mpu 3ToM NOBLIWAGTCA NPOUIBOAUTENLHOCTL
CTeHa U CTOWKOCTb NPOKETHbIX Benkos. CaBenBeHNE TONCTbIMU 43CTAMU NPAaACTaBNAETCA
6onee NpaanoOYTMTENLHLIM, TaK Kak obacneunseeT Nyuwyio paBHOMEPHOCTL Aedopmauvn
W HafeXxHoe 3anonHeHue Kanu6poB. CABOEHHYIO NPOKATKy MOXHO TakKike WCNONb30BaThL
B KOM6GMHaUMM C XONOAHON NPOKATKOMK.

NPOKATKA W KANUBPOBKA KMWHOBUAHBLIX NPOOUNER

Nonocossie npocdunu KnuHOBUMAHOW (hopmbl OTHOCATCA [ 2] K oAHOW M3 uerbipax
rpynn: acummeTtpuyHble Npocdunu, npodunu KNUHOBUAHOW (hOPMbI C FOPU3OHTaNLHON
OCbi0, KNUHOBUAHbIE aCUMMETPUYHBbIE NPOtUAN U acuMMeTpUuHbIe NPOMhUNN C KNUHOBUA-
HbiMK yTonuieHnamu, OCHOBHOI 0cOB6aHHOCTBIO NPOKATKU NONOCOBbLIX Npodune’, 8 Tom
uyucne ¥ KNUHOBUAHBLIX, ABNAEGTCA MCNONb3OBaHWE NNECTOBLIX NPOXOAOB U B GonbuwiMHCT-
Be Cnyuees OTCyTCTBUe PebpoBbiX KOHTPONbHLIX Kanubpos. MocneaHee CBA3AHO C Tem
o6cToATenbCcTBOM, YTO Hawbonee pacnpoOCTpaHeHbt NONOCOBbie NPOMUNN C OTHOLIEHUEM
WKUPKHBLI K BbicoTe » 5, 1 UX NPOKaTKa BBUAY CPABHUTENbHO HeBonbwnx NApTWA NpPo-
W3BOAUTCA Ha CTEHAX C NUHeWHbIM pacnono)ceHunem kneteil. MpumeneHue e pe6poBbIx
xenubpoB He NUMENHbIX CTeHaX NPUBOAWUT K 33TPYAHEHWAM, OCOGEHHO NpuU NpoKarke
KpynHbiX npocduned, TaK KaK GBA3AHO C KAHTOBKaMWU NpoKatbiBaemsbix nNonoc. MNpwu Ha-
nun Kneteid C BePTUKanNbHLIMW BankemMu WUNW KaHtoBaTenew, GesycnosHo, uenecoo6pas-
HO UCNONBL30BaTL KOHTPONbHbIE PeGpoBbLie Kanubpbl.

NonocoBble acumMmeTpryHbie NPOGUNKU HE UMEIOT OCeih CUMMETPUN U O6bIYHO COCTORT
W3 yuacTKa NPAMOYroNbHON HOPMbE C NPUMbBIKAIOWUM K HEMY KNUHOBUAHBIM YYaCTKOM.
MNpu 3aTOM KNUHOBKAHbBIE Y4aCTKU MOryT 6biTh PACNONOXEHBI C 06enx cTOpPoH npodunsa.
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K rpynne nonocosbix acuMMeTpuuHbiX npoduned OTHOCAT wWTaHuessle Npodunn
25X 6X 2 n 35X 6X2 mm U3 nHcTtpymentansHoi ctanu Y7, ¥8, Y9, Y10, npumeHaembie
ANA M3FOTOBNEHUA PEXYLUIEro WHCTPYMEHTA B KOXXeBEHHOU u 06yBHOW NPOMBILINEHHOCTW.
3™ npodunu ocsoenbl | 47, 48] Ha MenKOCOPTHOM NUHeWHOM ctaHe 265. Mo nepso-
HavanbHOMY BapuanTy {(puc. 36, ) wranuessiii npoune 25X 6 X2 mm npoxeTsisenu us
xBappata 17,7 X17,7 mm 8 ueThipax 3aKpbiThix (hacoHHbIX kenubpax. OcHOBHbIM Heaoc-
TaTKOM KenubpoBKKM ABNANECL 3HAYMTENbHAA HepaBHOMEPHaR Aedopmauvs NO WUpMHe
nonock! B Nepsom ctacoHHom xenubpe. KosddbuumenTt o6xatua Hocka nonockl ( by /h, =
= 3,54) npassiwan noytv B Tpu pasa xosdduunent o6xaTur Toncron vactu (hy,/h, =
= 1,26). 310 NpMBOAMNO K CBaNMBaHMIO NONOCH B Kanubpa, ee U3ruby U CKpyuUBeHnIo.
Knunosuanan topma xanubpa 7 obycnosnusaeT cmeuieHue 3anasaemoil NONOCkI B CTO-
POHY TONnCToi 4wactu. Mpu 3Tom 3evacTyio HabnaloORaNM NepenonHeHne B pasbeme Kanubpa
C Nesoi CTOPOHLI, KOTOPOe NPUBOAMNGD K 33KaTy. ONacHOCTL NepenonHeHus C NOCREAYo-
wum 06pasoBaHMem 33aKaTOB CYWECTBOBaNa W B -OCTanbHbIX Kanubpax 3aKpeITOro TUna.
Hanuuvwe cpaBHUTENbHO y3KOro U ocYporo rpe6hs, o6pasyiowero ckoc 8 Kanubpax 71 w
3, 06ycnosuno npumeHeHne HMKHU X CTanbHbIX BanKoB.

B uenAx CcoBepweHCTBOBaHWA KanMGPOBKW, NOBbLILIEHWA TEXHONOFMYHOCTU W COKpe-
UleHUA BpeMeHn Ha nepesankn NPUMEHUNW HOBYIO cxemy npoxetkn (puc. 36, 6) n3
«BaapaTHo# nonockl 15,5 X 15,5 mm B asyx dacoHHbIX kanubpax, oauH u3 KOTOPbIX
(npanuncrosoi) asnaetca 06GbiuHbIM oBanbHbim Kanubpom. [ina nonyuyennn B NpeguncTo-
som xenubpe nonocskl, Banskoit No dopme . k rotosomy nPodGUNI0, NPOKAaTKy B Hem
NPOUSBOAAT CO CMeuieHWem BBOAHLIX NPONYCKOB B CTOPOHY HOCKe npodmna. B pasyne-
TaTe NONy4aeTcH 'TaK HasbiBBEMbIA OAHOCTOPOHHWIA Ben, NPU NPoKaTKe KOTOPOrO B YUC-
ToBOM Kenubpe AOCTUraeTCA NOYTH paBHOMEPHOE 06xaThe NO WHpKHe.

C npumeneHnem Kanu6pos NPOCTOi hopmbl OTNaNa HEOGXOAWMOCTL B CREUNAnbHBLIX
BanKax ANA LWITaHUEBOro NPothunA, COKPaTUNCA NapK BANKOB W YMEHBWWNUCL NOTEpPH
Bpamenn Ha nepasenky. He6nioAeHua NOKa3enu, YTO N3HOC YACTOBOFO KanuGpa, HECMOTPR
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Ha ysenuuenne K03ddUUMEHTa BLITAXKKW U HEPABHOMEPHOCTU AedOpMauuu NO LWUPUHE
NONOCbl, NOYTW He u3MmeHunch. JTo OGBLACHAETCA NOBbILiEHWEM TemMnepatypbl KOHUa
npokatku npumepho He 40 — 50°C, NponssoaMTanbHOCTL CTaHa yBenuuunach Ha 15 —
17 %. AHenoruuHbie w3meHeHws BHeceHbl [ 4B] u B8 cxeMy NpOKaTKu wWTaHUEBOro
npoduns 35X6X2 mm npu coKpauieHun yucna hacoHHbIX Kanubpos ¢ NATK A0 ABYX.

Ana ganbHeiwero ycoseplieHcTBoBaHUA KenuGposku wtaHuesoro npoguna 25X 6X
X2 mm 6bIna NpaanNpUHATa NONLITKA 3aMEHUTL 3aKPLITbIA YACTOBOW KaNUGP He OTKPLITLINA

co cBo60oaHbIM ylwupenwem. OaHaKO NPOBEAEHHbIe UCNbITAHUA HE A3NK NONOXKNTENbHbIX
PesynsLTaToB, TeK Kak B OTKPbITOM KNMHOOGpasHom kanubpa Tounas ¢hukcayws NoNocs!
B NONEPeYHOM HaNpaBNeHWW 3aTPyAHMTENbHA W BCNEACTBUE 3TOro Ha roToBOM Npodune
HEBO3MOXHO cObnioAaTh TOUHbIE pe3mepbl NO WHUpuHe NPotuna U ToNWMHE HOCKa.

Monocoabie npodunn KAWHOBUAHON hopmMbl C FOPUSOHTANLHOW OCLIO CUMMETPUW
MMEIOT CeueHne OAHO- UMW ABYCTOPOHHErQ CY)XXMBEIOUWErocH KNuHa, UNu KnuHe C ABOW-
HbIM yKNOHOM. HOrAa NPOdUAN 3TOR rPyNNbI HECUMMETPUYHBI.

Mpokatka Takux npogunen o6biyHo conposoxaaeTch | 49] ckpyuuBaHuem ¥ UCKPUB-
neHmem B ropusoHTanbHOW nnockocTv (capnosupaHbim u3rubom). Ha ckpyuusanwe u

CcapnoBuAHbIA W3rnb 3HaunTeNLHOE BNMAHNE OKE3bIBEIOT PasHUUa KO3 huuUneHToB OBKaTuR

NO WwupuHe NONOCLI, PasSHOCTL TEMNEPaTypbl B TOHKOW W TONCTOW 4acTAX, HepasHOMEpP-
HOCTb M3HOCE NOBEPXHOCTeW Kanubpa, HEOAMHAKOBbLIE RABNEHUR W CKOPOCTb 8aNKOB.
MNpeaynpeanTs cxkpyusBaHMe u CEpnoBUAHBLIA U3rM6G C NOMOWLIO COOTBETCTBYIOULEH
YCTaHOBKW NWHEEeK W NPOBOAOK He BCEraa 0Ka3biBeeTCH BOSMOXHbIM.

Oco6eHHO HexenaTtenbHbl CKPyuyusaHue u W3rm6 Ha NonyHenpapbiBHLIX U HenpapblB-
HbIX CTaHaX. B aTom cnyuee cyueCTBEHHO 3aTPYAHAETCA 33434a NONOC, BO3HMKAIOT BbIHYX-
AGHHbIE 33AEePXKKWU U CHUXKAETCA NPOU3BOAUTENbHOCTL. Ha MenkocopTHLIX U cpeaHecopT-
HbIX CTaHeX CKpyuYMBeHWEe U M3rn6 meHblue CKe3biBaeTCA Ha TexHonoruun. Ana nmobeix cny-
4yaeB NPOKaTKW CKPyusBaHWA W u3rnb Ha rotoBom npodune He AOMKHbI NPeBbIWATHL
aonyckaembix FOCTOM MnK TeXHUUECKUMU YCROBUAMK.

OcHoBHble xepakTepHble cnyuaw pecdopmMeyun metanne B xanubpax KNWHOBWMAHON
¢ opMbl, NpUBOAAWME K CEPNOBUAHOMY M3rnby U CKpPy4MBaHuUIO, pacCMOTpeHbl B pabore
[ 49]. B xevyectBe napameTpoB, Bbi3blBAIOWWX W3rM6 u CKpyuYuBaHue, NPUHATLI KO3thdu-
UMEHT BbITAXKKKW, CPEAHAR CKOPOCTb U PasHOCTbL KaTaloWNX AUEMETPOB HWXKHEro U eepx-
Hero Bankos. OcHOBHOE BRMAHME Ha CEPNOBUAHLIA W3rM6 OKasLIBalT KoathduuneHt
BbITRXKKW U CPaAHAA CKOPOCTb BaNKOB, CKPYUYMBaHWE XKe Bbi3blBAETCA PasHOCTbIO KaTalo-
WUX AuemeTpoB.

Henbonee cnoXKHbIMU Cpean KNUHOBUAHBIX NpPothunei’ ABNAIOTCA aCMMMETPUYHbIE
nNpogunu, KOTOPble COCTOAT M3 YyacTKOB, umerowunx GopMy NPAMOYronbHUKOB, Tpane-
uuii, NapannenorpammoB, PacNONOMXEeHHbIX NapannenbHO WNW NOA HEKOTOPbIM Yrnom
OTHOCUTENbLHO APYT Apyra.
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Puc. 37. Kanubposke acuMMeTpuuHbOro knuHosuaHoro npoduna 35X 132 mm (& —
roTosblii Nnpotunsb)
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B pa6ote [ 50] paccmotpeHa Meroauka pacueTa KenMGPOBKW ACUMMETPUYHOTO
npouna 35 X 132 mm (puc. 37, 8), 0cBOBHHOrO He NUHENHOM YeTLIPEXKNETEBOM CTaHe
500. XepaktepHbimu ocoBanrocTamu npodmna 35 X 132 MM ABNAIOTCA 3HaYMTENbHan
pa3sHAua B ToNwWHe GOKOBLIX KPOMOK, YTONUEHME CPafHeih 4acTw U CKOC Ha Npasow
KpomKe npoduna Noa yrnom 45° ¢ o6a3atenbHbIM BbINONHEHWEM yrna 8 3° nap ckocom.

Npu paspaGotke KannbGposku 6GbLINM PaccMOTPaHbl PasNU4HbIe BapUEHTLI CXeM NPO-
«eTku. MpuHATeR NnepBOHAYENbHO CXeMe NPOKETKMW C YepeayioWWMUCA pasbemamm Kann6-
poB OKasanace HeyaauHoi. B uncroBom Kenubpe pasvemsl 6binu BbINONHEHbI CBEPXY, 8
NPeaYnCTOBO KanuGp NPWHAT NONY3aKpbITbIM C NEBO CTOPoHbl. MNpu Takoit dhopme
NPeauncToBOro Kanubpa HeoGxoanm cneunanbHbIf WabnoH ANk KOHTPONA CTeneHu 3anon-
HeHwnn Kanubpa B npouscce NPoKaTku. B cxeme GbiNu NPeRyCMOTPEHbI ABa KOWTPONbHBIX
pebposbix Kanubpa, NpUMeHeHUe KOTOPLIX TPAGYET KaHTOBOK NOMOCH! U BbI3LIBAET CHU-
»eHue NPOU3BOAUTENLHOCTY CTaHa.

Bonee cosepuieHHON CXemOi NPOKATKW ABNAETCA CXEMa C OAHUM KOHTPONbHBIM
«anubpom (puc. 37). B npeasncToBOM 1 YNCTOBOM KanuGpax Pasbem BLINONHEH B OAHY
U Ty Xe CTOPOHY. TaKam KOHCTPYKUWA AByX NOCAEAHWX KenubpOB BCTPEYAETCA W Npu
npokarke apyrux npocduneit [ 51] u naet xopoume pesynutartbl. B CBA3M C 0AMHAKOBBIM
pe3vemMom B nNocneaHux AByx KenuGpax Heo6X0ANMMO TOYHO ONpPeAenuTL CTeNeHb 3anonHe-
HUA NPeaYMCTOBOro Kenubpa, Tek Kex WHaue KOHBUrypauma NPOGUNA MOXeT He COOT-
BETCTBOBaTh TeXHMYECKUM ycnosuaM. HacTpoiike ctaHa NO AaHHOIA Cxeme AOCTaTOMHO
:poc;a), TaK Kak NO CYWECTBY WMEIOTCA TONbKO ABa KanuGpa CNOXHON dhopmbl (kenn6pbi

2] .

O6a paccmoTpeHHbIe CXeMbI C TOUKW 3PaHUA NONYYEHUR NPOGUNA He ABNRIOTCA COBEp-
weHHbIMM. Pe6poBoi KOHTPONbHLIA Kenubp Gonee uenecoo6pasHo pacnonarath nepen
unCcToBbIM Kennbpom. OaHexo ctan 500 cocTouT u3 Tpex Tpaxsankoeswix knerei. MNos-
TOMY, ecnin KOHTPONbLHbIM CReNnaTh NPeaYucToBol Kanubp, TOo oW Gyaer pacnonaratbch
B CpeaHem u sepxHem Bankax. Ho Toraa #eyno6Ha v 3aTpyaHUTENbHa HE TONBKO KEHTOBKE
NONOChl, HO U 337348 NONOCLI B KOHTPONbHBLIN KanuGp. Beneacrsue aToro ana Tpexsanko-
BbIX KneTeit NUHENMLIX CTAHOB KOHTPONbHbie pabposbie xkanubpbl ANA NONOCOBLIX NPO-
thune oGbIYHO pacnioneraoT B HMXKHeM W cpeAHem Bankax, 4ro obecneuwssaet yao6¢TBo
B paboTe ¥ PauMoHanbHOCTL TEXHONOrMM NPOKeTKW. Ha coBpemMeHHbIX CTaHax ¢ AByxXBan-
KOBbIMU KNETAMM NOCNEAHWH NO XOA4y NPOKATKWU KOHTPONbHbIW Kanubp pasmewtaerch,
KaK NpaBuno, Nepea YMCTOBbLIM Kanubpom.

Mpu npoexTuposanun xanu6posxku npoguna 35X 132 MM ucnonbaosanu rpacgoeHanm-
THYECKNIA METOA, 3aKNIoYaloWWACA B ONpeaeneHWn NepameTpos aeopmauvn metanna 8
xenubpe n rpatuueCKOM NOCTPOEHUM NOCNEAOBATENbHbIX BEPTUKANLHLIX CEYEeHW ouvara
Aechopmaumu Npu OAMHAKOBOW AethopMaUMK N0 LWMPUHE PacKeTa.

Ans ynpouieHus rpactuyecKkoro NOCTPOEHWA BbIYEPYUBANU COBMEULEHHbIE CEYEeHUA
ouaros AecOopmMauun, NPOBEAEHHbLIE HAa BXOAE METanna 8 BanNKW W BbIXOAe meTanne w3
Bankos. C Uuenbi0 yBenuueHns TOYHOCTU PacyeTOB KaxAbid $acoHHbIh kenubp Gbin
pasaeneH He HECKONbKO XapakyepHbix anemeHtoB. Ha puc. 38 npuseaena awarpamme
K03(h(PUUMEHTOB BbITAXKKMU YYACTKOB ¥ (haKTUYECKUX KO3(D(PUUNEHTOB BbITAXKKU B YUC-
TOBOM & W NpaaYucToBoM 6 «enubpax, KOTopbie pa3buTel Ha wecTb 3nemeHToB. B
OCTanbHLIX Kenubpax KONWYecTBo 3NeMeHTOB meHbwie (TPU 3nemeHta B xkenubpe 7 u
veTbipe anemeHTa B Kenubpe 2).

Metoauka pacyete KanubpoBKu 3aKntovaetTch B cneaytouem. Mo nssecTHbIM NNOWaARM
anemeHToB Kenubpa u NO BbIGPaHHOMY KO3(hduuMeHTy BITAXKKW 8 Kanubpa onpeaensioT
ceueHne Nonocel, KOADPUUMEHTb! BbITAKKWA 3NEMEHTOB KOTOPOW NPU NPOKaTKe B lIAHHOM
Kanubpe 6Gbinu Gbl NOCTOAHHbIMKU. C 3TON uenbid Ha 6a3’OBOM KOHTYpa, 38 KOTOPbLIK B
YUCTOBOM ¥ NPEAYMCTOBOM Kanubpax NPUHUMAIOT KOH(DUTYPaUVIo HUKHeW yacTu npocunAa,
CTPOAT COOTBETCTBYOUWME reoMeTpudeckue (urypbi C pacyeTHbiMu nnowaarmu. Onpe-
AeneHHan TeKum 06pa3om KOH(pUrypauua yCNnoBHOW NONOCLI, NOCTynalouwein 8 xanubp,
ABNAETCA OCHOBOW NPM NOCTPOEHWM cheaylowero kanubpa NO XxOAy pacuera, KOTOPbIA,
Kxex U 06bIMHO, NPOMSBOAART NPOTUB X0Aa NpoxaTku. Mpu pacyere npeaunucroeoro Kanubpa
ero ueHTpanbHan yacte (anemenTbl /// » /V) HeckonbKO yBenuuMBeeTrcR OTHOCUTENbHO
COOTBETCTBYIOWMUX 3NEeMEeHTOB yCnosHow (3anasaeMoi) nonocel, 4ro o6ecneunsaer
nepBoHeYanbHyi0 Aedopmauvio ee ueHTpanbHoi 4actu. Mpu 3TOM BHEKOHTaKTHbIE 30HSLI,
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Puc. 38. .D.uerpammé €03 (HUUNEHTOB BbITAKKN OTAENbHLIX 3NEMEHTOB U haKTUyecKnx
K0 hUUMENTOB BbITAXKHN B uncTosom (@ ) u npeasuctosom (6 ) xennGpax

caepXuBan NPOAONbHYIO AeOPMAUMIO UEHTPanNbLHON 4acTM, cnocobeTBYIOT UX Nonepau-
HON Aeopmaummn, KOTOopas NPOUCXOANT A0 MOMEHTa KeCaHus BCeil NOBEPXHOCTY 3NemeH-
ToB /Il v IV.

Taxk xak 8 uuctosom xanuGpe nonepaunans aedpopmauwn anemenwtos /I, IV wn V
CAEPXVBAGTCA NOANWPAIWUMY CUNEMU, BOSHUKAIOWWMU HA COOTBETCTBYIOWUX CKOCaxX
xanubpa, TO ANA yNPOWEHWR NPUHUMAIOT, 4TOo obwee ywwupeHue NONOCLI 3aBUCUT OT
ywmpanua kpaittnx snementos (/7 w // ¢ oaHow cropoHbl n [V — ¢ ppyroit) . Ywupe-
Hue paccunTbiBaloT no popmyne C.U.Tybkuna ¢ ytounennamn B.C.CmupHosa [ 4]). fina
anemeHte V/ B wctoBOMm Kanubpa oHO pesHo 1,2 mm. YwupeHnue snementos / w /]
6uin0 npunato 0,65 oT ywupanus snementa V/. O6wee ywupaHue B yucToBOM Kenubpa
cOCTaBuno 2 Mm.

NpasunbHoe 3anonHeHue YUCTOBOro Kenubpa perynupytoT COOTBETCTBYIOW e HeCTPOW-
Ko# craHa. NpuHATOE yBenuueHwe UEHTPanNbHON 4YacTy 3343BaeMOW NONOCHI NO CPABHEHUIO
C YCNOBHOW pecyeTHOW NONOCOW nNnpeaonpeaenset 6Gonee nNNaBHbI KOHTYP kenu6pa,
npubnuixen ero no opme K 06bIYHOMY 0BanbHOMY Kenuwbpy.

AnA nonyyeHuA TOYHOro NpounA Heo6X0AMMO TakdKe U NPaBUNbLHOE 3aNONHeHue
npeaucToBoro kennbpa. C 3Toi uenbio NO NPUHATOK Cxeme Nepai NPeAYMCTOBbLIM NPaAyc-
MOTpaH pebpoBoi KOHTPONbHLIK KanNMbp, B KOTOPOM He TONbKO perynupyeTtch wupuHe
nonocsl, HO U (hopmupyioTca ee Kpomku. Mpu 3Tom (hopmMa NONOCHI, 3343BEEMON B KOHT-
POnNbHLIA KanNU6GpP, MOXKET 3HaUMTEeNbHO OTnuuaTbea OT hopmbr Kanubpa, npubnuxkencs K
osany. OaHaxko anm o6ecneveHns YCTOAYMBOCTM NONOCLI B Kanubpe HWKHUA KOHTYP
oBanbHOro Kenuépa 3 sbinonHeH noAd yrnom 169210, e BepxHUi cNPOEK TMPOBaH TaKUM
o6pasom, uTo6bl B MOMEHT 3axBaTte B NPaAYMCTOBOM Kanubpe BepXHWA BanoK Kacanca
nonockl B8 Toukex A u B (puc. 38, 6). B npouecce NPoKaTKKW NONOChI B NPEAYUCTOBOM
Kanubpe anemeHTbl Kannubpa B Toukax A wu B, spasnusench B metann, o6ycnosnusator
NPOAONBHYIO W nonepeunyio Aedopmeuun. Mpuuem nonepeyHoOR Aecdopmaunn Metenn
NOABEPreeTCH TONbKO B MeCTe KOHTaKTa. Bokosam uecTs K u BepxHAA wacTb Kenubpa
(puc. 38, 6), BbinonHeHHble ¢ yKknNoHOM 2040, NPeNATCTBYIOT YWNPAHWIO 3NEMEHTOB
I wnil

MpaHuuy 3anONHEHUA NPeAYMCTOBOro xanubpa onpenenfioT NO BENUYWHE CMEUWEHHON
nnouean. Npu pacuete ee NPUHUMAIOT, YTO 3neMenTbl ///, IV n V He BAWAIOT Ha Nnonepey-
Hylo Aedopmeunto ywactkos / n //. MNoatomy cmeweHHyi0 NNOWAaAL Sy, MAYWYIO He
ywupaHue, ONpeaennatoT KaK 4acTb NMNOWaan Sy, NOABEPralowencs BbICOTHON aedopma-
unn. KoadbduumeHt cmeuieHnsn, peBHbIA OTHOWEHWIO sb/s,,, HaXOAAT Ha OCHOBaHWUW
aHanusa NpaKkTUYecKUX KanubpoBoxk noAO6HbIX Npoduned. Ana A3HHOW KenubpoBKwK
nocne KoppeKTUpoBKkMu oH peseH 0,24 n Kenubp B8 3ITOM MECTe 3aNONHAETCA HOPManbHO.
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Pasmepbl paGpOBOr0 KOHTPONLHOrO KanuGpa ONPeAenfioT KOHCTPYKTUBHO TakuUMm
o6pesom, 4to6bI obGecnewTs NonyyeHwe W3 Hero NONOChI Tpebyemon KOHGUIrypeunu.
dopmy oBenbHOro xanubpa 2 sbIGUPaIOT M3 YCNOBWA 3aXBaTe B pe6bposom xanubpa 3
TONLKO NO ero AHY ANA YCTpaHeHuA 3awemneHus nonockl. OTHOCUTENbHOE OGXathe 8
pe6posom KanuGpe He PeKOMEHAYIOT NPUHNMETH 6onee 15 %.

AHanus TeMNNETOB NOKa3an, uTo (hexTudeckoe 3anonHeHue YNCTOBOro kanubpa cosne-
aaeT ¢ pacueTHbim. PacnpeneneHne KO3 GUUMEHTOB BLITAKKKW NO WUpUHE NONACH!
(pvc. 38, @) HecKONbKO OTNMUEETCA OT PacyeTHOro U3-3a NepekoCa BankoB B CTOPOHY
TOHKOW 4acT¥ NPOGUNA NPU HECTPoWKe CTaHa.

Npodunb Ana cuT OTCaaoUHLIX mawmun (puc. 39, 8) Heckonbko HanomuHaeT no (popme
«NuHOBKAHLIA npotunt 35X 132 mMm. Oco6eHHOCTHI0 NPOthUNA ABNAETCA HECUMMETPUY-
HOCTb caueHun, o6ycnoBneHHas GONbwWOW PasHOCTLIO BLICOT NEBOW WM NpaBoOW uacTed.
Mpodune npoxetwniBaot [ 52] na nuHeltHom ctane 250 B nATH hecoHHbIX Kanubpax us
nonocul ceueHnem 16 X 40 mm. CymmapHbii K03 (DUUMEHT BLICOTHOrO oGXeTuR ana
xnerenr /1,11l w V B cevennn A — A (puc. 39, a) cocrasnnert 5,5, a B ceveunx 8 — B
w I — I" coorsetcreenHo 2,3 u 2,7. Takan 3HaumTensHeR HepPaBHOMEPHOCTb AeOpMeunn
MOXET NPUBECTU K CEPNEHUNIO U CKPYYMBAHWIO NONOCHI NPU NpoKaTKe,

Y7106b1 YMEHBLWINTL BAWAHWE Pe3HUUbLI B OTHOCUTENLHLIX YANMHEHUAX NEBOW W Npasoi
yacted npocuna Ha npouecc Npoxetku, GbINM NPUHATLI yBenuueHHble 06xatna BO BCeX
nnacrosbix Kanubpex, skniouas uucrosod. Haumbonbwas pasHOCTL KO3 UUMEHTOB
o6xatna npaaycmotpeHa B Kanubpax xnetei // w /ll; B uuctoBom Kanubpe aedopme-
uMA NPaKTMYECKW PaBHOMEPHE NO BCEM anemMeHTam NpPodunA.

Ana obecneyeHna HaAEXHOrO KOHTPONA WUPMHLI NPOdUNA WmeeTcA ABa peGposbix
«ann6pa, Hanuume KOTOPbLIX B COYETaHUM C YepPeAOBEHMEM Pe3HeMOB B 33KPbIThIX Kenubpex
o6acneynseeT KeyecTBEHHYIO NOBEPXHOCTL KPOMOK.

Npodwune ana Andepy3MOHHBLIX HOXeH 6bin NPOKaTaH Ha NUHEHHOM CPaAHECOPTHOM
creHe 450 U3 uHCTpy MeHTanbHOW cTanu ¥7. icxoaHan sarotoska umena cevenne 80X80 mm;
npounb — CPaBHUTENBLHO NPOcToi hopmbl. MO3TOMY co3paerca BNeyatneHwe, YTo Cxema
npoKaTku B camu HacoHHbIX Kanubpax (puc. 40) moxet 6bITh ynpoueHa.
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Puc. 39. Kanu6poska npohmna ANA CUT OTCAAOUHBIX MAWWH (& — roToBsbli npoduns)
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Puc. 40. Kanu6poska npocdunsa
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OaHexo aHanus kannbposku [ 49] noaTeepaaeT uenecoo6pasHOCTL NPUHATOR CXEMbI.
Bo-nepBbix, KanubGpam enatenbHO NPUAATHL TeKylo (HOPMY U TaK WX PacnonoXute B
Bankax, uto6bl o6ecneunTb NPUMEPHO OAMHEKOBYIO PAa3sHOCTL KaTalOWMUX AMAMETPOB NO
kpaam npocduna. B npaaumcTosom u yuctosom Kanubpax aTo AOCTUraloT pacNonoXKeHnem
«anuGpoB NOA HEKOTOPbIM YFNOM K OCW BENKOB, 8 B NPeAbIAYWMX NO XOAY NPOKATKK
xanu6pax — uarnbom ToHKON (NpaBoi) 4acTn NPY ropu3oHTaNLHOM PacNoNOXeHnn KanuG-
pos. MNpu 3Tom NpomexxyTouHbie Kanubpbl umeoT Gopmy, NOAOGHYI0 pPasBepHYThIM
yrnoebiM kanubpam. Takas ¢hopma NOBONAET YMEHbLWNTL BIMAHUE HECUMMETPUYHOCTN
W PasHOTONWWHHOCTY NPOGUNA 1 NPeNATCTBYeT NepemMeleHnio MeTanna U3 TOHKOW npa-
BOW YACTU B YTONUWEHHYIO NEBYIO Y8CTb, W, KPOME TOrO, YMEHLLWAIOTCA OCaBbie YCUNUA,
4To 6naronpuATHO cKasbiBaeTcH Ha paBGoTe ONOPHLIX KOHYCOB W cnocofcrayer cTabuns-
HOCTM HaCTPOKK CTaHa.

B cpenneit wacTu Bcax uyepHOBbIX Kanu6pos (puc. 40) coxpaHmIOTCA BNaAWHLI U BbIC-
Tynbl, MMeOWNeECR He roToeom npocune. B pasynbTate meHbuie Ci§e3bIBABTCA HEPaBHO-
MEpHOCTL M3HOCA Kanu6GpoB, CO3A3IOTCA GNaronNPuATHLIE YCNOBUR ANA UEHTPUPOBaHWUA
NONOCHI, YNYYLWAETCA 33aXBaT NONOCbI BENKamu W OTNeA3eT Heo6XoaMMOCTb B TOMHON
yCTEHOBKE BBOAHOW BankoBOW apmaTypbl. YCTouuBOW npokeTtke npoduna ana auddy-
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Puc. 41. Kanu6poBka npothunsa Ana aerenein peuitake
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Puc. 42. Kanu6poska yHuduuuposaHHOro Npodunsa NOCaAoOUHOro Konbua 35X6,5 mm:
8 — BepuanT I; 6 — Bepuant U; e — rotosbiit Npocunb

SMOHHBIX HOXEW CRocoGCTBYET BLICOKAR CTeneHb BLICOTHOW AeopMeunn, KoTopen
NPUBOANT K BLIPABHUBAHNIO KO3hGUUMEHTOB BLITAXKKW NO CEYEHNIO U YMEHbLIAET BNnA-
HWe pasHUUbI CKOPOCTEN W KaTaloWnX AUaMeTPOB. B TO Xe Bpem#A NoBbiweHHen aedopwme-
uuA 8 NOCREAHMX NO XOAYy NPOKaTKu KenuGpax Bbi3biBaeT 5blc1’_pblﬁ W3HOC NOBEPXHOCTH
«anu6poB U ONOPHbIX KOHYCOB, YTO NPEAONPEAENAET YECTYI0 CMeHY Kanubpos ¥ NOCTOAH-
Hyl0 HacTpoWKy cTaHe. Bcneacrswe 3toro, NnpumeHexue nosblweHHbIX KO03thduunenTos
BbICOTHOW Aedopmaunn cneayet couetaTh ¢ Npuemamm, ocnaénriownmn aeircrene T?Kux
haKTOpOB, KaK aCUMMETPUA NPOGUNA U PaSHOCTL KaTAIOWHUX AMEMETPOB U CKOpoCTen.

Npaacrasnaer untepac Kenubpoexe (puc. 41) npoduna 180X 10X B mm ann petenen
pemrexe‘, ocsoeHHoro | 53] He Tpexxnetesom NMHENHOM cTane 585 u3 cTann 30r; ucxoa-
Wam nonoca wmena ceveHne 21 X 174 mm. Mpu paspabotke KenuGposkn GbINO NPUHATO
MUHUMANBLHO BO3MOXHOE YCno (hacoHHbIX Kanubpos. Tak Kak wucTosol Kanubp oTKPbI-
TOro TMNE W NPU 3TOM OTCYTCTBYET rNYGOKKUA Bpe3 B BENKW, TO OKas3anoch uenecoo6pas-
HbIM MCNONB30BaTh BanKu ¢ oT6eneHHbIM pabounm cnoem. KoadduumenTbl BbITAXKY B
xenubpax 4,5 w 6 pasHbl cootsercraenno 1,39; 1,27 u 1,19.
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Kanubpossa 4spHOBbIX Kanubpos 7, 2 W 3 aHanoruMuHa Kanw6pOBKE NONOCHE WHPH-
Hoi 180 mm. Pasnuume 3aKniouaeTcA NUWL B ymeHbweHun Ha 1,75 — 3,0 mm WUPHHbI
«anubpos n ysenuuetun He 8 — 10 Mm peanycoB 3aKpyrneHW  yrnos, 4To npenATcTayeT
nepanonHexuio (pacoHHOro xkenubpa 4, B KOTOPOM NPUHATO HEPaBHOMEPHOE pacnpeaane-
Hue KO3HUUUEHTOB BLITAXKKWU NO InemeHTam npoduna. B kanubpax 5 u 6 koaddw-
UMEHTLI BLITAXKKA NO aNemMeHTam NPOMUNA OANHEKOBbI.

MNpwu nepeoi onbITHOW NpokaTke NPOdUNL ANA AeTanet pewTaka Gbin NONYYEH B COOT-
BETCTBUM C TexXHUYeCKumu ycnosuamu. Habnioganu nuuib HesHauntenbHoe He3anonHeHwe
yrne npu sepuwune 8 sepxHedt 4acTw npocdmna. MNocne onbiTHOW NPOKaTkK nposenn Kop-
pexTUpoBKy Kanubpa 4 c aoGasneHnem NOXHOro hnaHua ¢ paanycom 33 mm. Ckpyun-
BaHue ¥ capneHue NONOC NPU NPOKaTKe OTCYTCTBYET.

YHurumposaHHbid Npocdunb n3 crenn 45 AnA NOCAAOYHOrO KONbUA KONEC aBTOMObM-
ned 3UN-130 u KemA3-5320 npeactasnfer B NONEPEYHOM CEYEHUN ACHMMETPUUHYIO
KNUHOBUAHYIO nonocy (puc. 42, @) . UcxoaHas 33aroToeska UMena Kpyrnoe ceveHue Aua-
metpom 30 mm.

AnA npokeTkn NpPotunA NOCAAONHOrO KOMbUA Ha NONYNPOMbLIWNEHHOM cTaHe 300
6binn pa3paboTaHbl ABa BapueHTa KanuGpOBKY U3 3aroToaku anameTpom 21 Mm.

Mpu ucnbiTanun kenubposkn no sapuanty | (puc. 42, a) npodunb Gbin nonyueH
B COOTBETCTBUM C TexHuueckumu ycnosuamu. OnHexo B TO e Bpema Gbin BbiIABNEH W

HeAOCTaTOK KenuBpoBKM, Tak KeK TONWMWHA TOHKONW NeBoi KPOMKW Npothuns nony4anach,

6nn3KOil K NpeAenbHOU BenuuuHe BCNEACTBME MECTHOrO YNPYroro CNAOWMWBAHWA COOT-
BETCTBYIOWEro YYacTKa HWKHEro 8anKa B YucToBom Kenubpa.

Mo sepuanty Il (puc. 42, 6) B wncToBOM Kenubpe o6XaTNe TOHKOW KPOMKYU 3HAUN-
TenbHO MeHblwe. KpoMe TOro, Kanu6p co CTOPOHbI TOHKOW KPOMKW CAENEH OTKPbITHIM,
4TO YBENWYUNO YYaCTOK yRpPYroro CNAIOWWBEHNA W YMEHbLWWNO Ero BeNnunHy.

OnbiTHeR NapTuA NPOGIUNA NOCAAOMHOrO KONbUA NPOKETaHa No BTOPOMY BapUeHTy
xenu6posku (puc. 42, 6) u oTrpyxeHa norpebutento.

NPOKATKA NPOOUNEN ANA NEMEWHLIX NONOC

Npodunu AnA nemewHbIX NONOC O6LINHO UMEIOT ACUMMETPUYHYIO topMy ¢ KnuHoO-
BUAHBIMW YTONWEHUAMMW, KOTOPbIE MOryT GbiTb BbINONHEHbI B BUAE NEPUOAUYECKNX
BbicTynos {marasuHos).

Mpokartka npodunelt nemewHbIX NONOC C NEPEMEHHBLIM CEYEHUEM NO ANMMHE NONOC!
snepsvie Gbina ocywecTsneda | 54] B 1949 r. Ha ueTbipexKneTesom NUHERHOM CTeHe
500. BHeyane ocsounu NpoKaTtKy nemewsHoi nonockl 1320 ¢ warom MEXAY MECTHbIMKY
yronwennamu 590" 4° y 515'° mm. B 1954 r. 6bina 0CBOEHE NPOKAaTKB HOBbIX Bonee
CROXKHLIX nemewHbix nonoc 14941 X 570 mm u3s serorosxu 180 X 180 mm.

Tek KeK nonyuenne roToBOro NPOGUNA NEMEWHOR NONOCH! B npaaenex AONYcKoB U
3eAaHHOW ANMHBbI NEPUOAa MOXKET GbiTb BLINOMHEHO TONLKO B ORHOM uyUCcTOBOM Kenubpe,
TO Npu pa3spaboTke kanubposxu Henbonee Ba)KHbIM 3TaNOM pacyeTa ABNAETCA onpeaene-
HWe KOHMMrypauum u pasmepos NPaauMCTOBOro Kanuébpa. B uwncrosom «xanu6pe npuxo-
AVTCA NPEAyCMETPUBATL Pe3KO BLIPKEHHLIR HEPaBHOMEPHLIN PEXUM. O6xaTtuA. Tek, B
CeyeHWn HawGonbuiell BbLICOTbI YMCTOBOrO Kanubpa (B CeYeHMN MeCTHOro yTonuweHun)
6bin OpuHAT ko3 uunent obxatua 1,07; B cevennn He y4acTKe Mexay yTonueHnaMn —
2,52, a B mecTe 06pasosahun nesenn (Ha keneske) — 2,8. HepasHomepHOCTL BbLICOTHON
AechopMeunmn No WHpMHE W ANWHE NONOCHI NPUBOAUT, KK NPABUNO, K YA3pHbIM auHeMu-
YECKUM Herpyskam Ha petanum nuHum crave. Mpu npokatke neMewHod NONOCHI 14941

ycunue 8 uncToBOM Kanubpe wameHAeTCA Ha oaHok nonoce or 118 Ao 147 T cemb pas 8.

cexyHay [ 55].

MecTHan KpuBM3SHA roToBOro NPOBURA NO NONOTHY ABNAETCA OAHUM N3 OCHOBHBIX
Aedexros. [ina Gonee PaBHOMEPHOR AeOPMEUUN B YUCTOBOM xenuGpa No ceyeHno u no
AnvHe HeoGXOAMMO YMEHbWMTL B NPeAYNCTOROM Kenubpa BbICOTY KNUWHOBWUAHOrO
BbICTYNE, UCXOAA U3 Pa3MepOB MerasvuHa roTosoro npoduns.

B nepsom BapuaHTe xanubpoBKM NeMeLIHON NONOCHI 1491 BoicoTa BbiCTYNa B Npea-
unctosoM kenubpa cocrasnane 13 mm. Npu KOppeKTUPOBKE He OCHOBaHMM aHaNW3a
PasynbTETOB ONLITHOW NPOKATKW BEPWMHA BbLICTYNA ymeHblene Ha 3 mMMm. JanbHeiwee
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Puc. 43. Kanubposka nemewHoi nonocsl 1497 (8 — cropoHe nessus)

yMEHblEHMe BbICTYNa He NPEACTaBNAETCA BO3MOXHLIM, TaK KakK pa3Mepbt FOTOBOrO
npotuns MOryT BbIATA U3 AONYCKBEMbIX OTKNOHEHWA. .
KoHcTpyxuus dhecoHHbIX Kanubpos 7, 2 u 3 no sapuaHTy | OKasanach HeYAauHOW.

B mectex passemMOB NpW W3MEHeHWM Temnepatypbl Nonoc Ha6nioganoce 06pasosanue
NeMnacos, KOTOPLIE NPUBOAUNK K 3aKETy HA TbINbHOW Y8CTU CTEHKW FOTOBOro Npotuns.
OxoHuaTenbHbie pasmepbl Kanubpos 71, 2, 3 v npaauncToBoro kanubpa 4 npuseaeHbl

Ha puc. 43. MNpu npokaTKe yCTEHOBNEHO, 4TO
BeNnMYMHa ONEPEeXEeHUn B YMCTOBOM Kanubpe
cocresnaet 5,0 — 5,5 %. Noatomy cpeanui
avameTp BHOBb W3rOTOBNEHHbIX Bankos
ann npodbuna 1494 X 570'3° npunat
pasHbIM 564 mm, a ana npoguna 1494 X

X 495* 3 _ 493 mm. B npouecce nepetouex
QONYCKAETCA YMEHblieHWe AuameTpe Ha e ® i*
17 mm. e
OtaensHble  KanubposKu  Npodune I
nemewHon ctanu npuseaeHsl B [ 2, 40, 56, 66 178 _
57]. Kpome nemeuiHbix npocduned ¢ KNUHO-
BUAHBIMM YTONWEHWAMM HE PRAE MeTannyp- y
ruYecKuX 3380008 NpokaTeiBalT nonocossie ~ St | | 4 £y
NpotunNU ANA HOXEA PasNUUHbIX AOPONHbLIX . ©
Mewnn, ckpenepos, Gynbaosepos u T.A. 174 R 0
MNpodunu atoro Tune npeacrasnaioT coboi
NONOCY CO CneuuanbHEIMK  yTONWEHWAMN, ) a
YTOHEHWAMM UMK CKOWEHHbIMKU KpomKkamn, 27 o T y7//4 =
> [ T_' o~
© 7
80 62
/4 r N
o o
Puc. 44. Cxema nNPOKETKU HOXEBOW 786 '3;1 183,3
cranu 180X 12X6 mm
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Puc. 45. Cxema npokaTkun ABYXCNOAHOro NemMewHoro npodunA ¢ paspesKoin no Teepaomy (&) n markomy (6) crowo

Ha pasatuknetasom craHe 500 npokatbiaaoT [ 58] nonocossie xenobGoutbie npodunu
180X 18X6 MM 1 180X 12X 6 mm us cranu 65" ana namaxoa astorpeiinepoa. Ronyckaambie
OTKNOHEHUA MO WHPHHE COCTaBAAOT - 2,0 + 4,0 MM, no Tonwune ¢ 0,8 MM K No Kpomkam
npoduna + 1,0 = 2,0 mm. Mpu npoexTUposernn kanubposku npoduna 180 X12X6 mm
Goinu peccMOTPeHDb! ABE TUNOBLIA CXa8MbI: NPOKETKA B OTKPLITHIX Kenubpax co csoboa-
HbIM YWKUPEHUaM M B 38KPLITHIX Kanubpax CO CTECHEHHbIM ywupeHuem. [inA ycnosuii
crana 500 npusanu sTopyo cxemy (puc. 44), oBecneymBalowlyto NerkocTe HeCTPORKH
cTana, cTabunbHoCTe NPOKATKU U TOYHOCTH Pa3MaEPOB rOTOBOro NPOGUNA,

Bboi6op obumx M yacTHLIX KoddduumneHTos aecopmeunn NPOU3A0AUNKN HEB OCHOBaAHUU
NPaKTUMECKUX ABHHBIX C YYETOM CNEAYIOLUMX MONOKEHNR:

a) HauGonbwan HePaBHOMEPHOCTL AedopMaLUM No WHPUHe NPOGUNA OCywecTanAeTcA
a napesoM cdacoHHOM KanuGpa;

6) no mape NpuGAMKEHUA K YMCTOAOMYy Kanubpy pasHuua Mexxay KosdduumeHtTamu
06%aTHA NO KPaAM U CpeaHalh YacTbio NPOMUNA yMeHbLIEeTCR;

8) 8 wucToBOM Kanu6pa BennunHa KosdduunanToB o6aTUA NO KPaAM U cepeanHe
npohunA NPUHUMAIOT OANHAKOAbIMK;

A) cso6oaHoa ylwmpaHue paccuuTLiBaioT no cdopmyne (1). B 3akpbiTeix Kenubpax
ylumnpenue npuHuMaloT paaveim 0,7 - 0,8 ot csoGoaworo.

Mo aHanoruyHoit cxame 6bin NPoKaTaH TaKkxe u Npoduns 180X 18 X7 Mm; oTKnoHaHUA
GaKTUYECKUX 3HAYEHWUIA NAPaMeTPOB NPOKATKU OT PacHeTHBIX He3HawuvensHbl. Buixoa
napsoro copta cocrasun 99,5 %, cpaaHan npoussoautanbHocts 105 /4,

Mpu wn3rotosnasum npocdunaik ANA NaMaxos U3 yrn8POAUCTONW CTanu NPOUCXOAUT
sHaunTansHoIi M GLICTPBLIA M3HOC naMexoB a npouyecce ux pabotsl. Hannaska namaxoa
TBAPALIMUA CNNAaaMM CPasHMTanbHO Tpyaoemka. MosToMy NpeacTaanAioT uHyepec uccne-
aosaHnAa [ 59] no NPou3IBOACTBY ABYXCAOWHOrO (haCOHHOrO NPOMUAA C NNAKUPYIOLUUM
Cnoem U3 N3HOCOCTONKOW cTanu neaeGyputHoro knacca. Mpu oTAMBKAE CNMTKOB 38 OCHOBY
6bIN NPUHAT METOA NUTOro NNAKUPOBEHUA.

MpokatKy AByxCnoitHOW NeMalwHoi NONOCH BanW Ha AesATUKNeTesom craHe 500 no
ABym Bapuantam Kanu6posku (puc. 45). PasHOTONWMHHOCTS NNBKMPYIOWEro CNOA No
WwHpKHA Nonocsl NP pa3paska no Taapaomy cnow (puc. 45, @) cocrasnana 0,9 — 2,5 mm,
a no mArkomy cnoio {puc. 45, 6) - 1,2 — 2,0 mm. MosToMy aTopoii Bapuant Kanu6poBKu
ABNABTCA Gonee peunoHanshbim. MonyuaHHbia ABy xCnoitHbie Nnpodunn nemexoa coorsaT-
CTBOBaNU HEO6X0AUMBIM TPEGOBEHUAM MO reOMETPUN U KEYACTBY NoBapxXHOCTU. Bo apama
roCyA3pPCTBEHHBIX NMONABLIX UCNLITAHUA NBMEXOB U3 ABYXCROWHOW CTanKU CPOK cnyxGbl
ux 6bin 8 3 — 4 pasa suiwe, 4aM y 06biuHbIX NEMaxoB.

MNONOCOBLIE U YINOBLIE NPOOUNU

B MaWwmMHOCTPOEHUM NPUMAEHAIOT MHOrO Pa3NUUHBLIX NPodUnNepasmepos NONOCOBbLIX
npocdunait. inA GoNLWKUHCTBA NONOCOBLIX NPOBUNBH OTPACNeaoro Ha3HAYeHUA XapaKTep-
HbIM ABAAETCA MNOBLIWAHHOE OTHOLWAHWEe WHUPMHLI K TOAWMHE, HaAUYME NONOTHE NPAMO-
YyrOABLHOrO MAMU NAAAHO M3MEHAIOLErocA casaHuA. K NonocoBbIM OTHOCAT TaKXe npodunu,
uMelowme B CpeaHaik yacTu yTONLEHUA UK BLICTYNb) HEGONLIOA 8bICOTHI MO CPABHEHUIO
C Ux wupuroit. Kannbposu pasnuuHbIX NonocoasiXx Npoduneit npuseaeHsl B paGorax
[ 2, 40}.

Monocossbie T-06pastibie NPOGUAN HAXOAAT WKPOKOE NpUMEHeHWe 8 3NeKTPOTeXHU-
4eCKOM W CTaHKOCTPOUTANLHOM MALWHOCTPOAHUM U NPOKATLIBAIOT HA CNEUUan3upoaeH-
HbIX MANoKneTaablX HenpapblaHbiX cTaHex. MCXoaHaA 38rotToBka MmeeT Kpyrnoe ceseHua
W Harpas ee OCyLIACTaNAIOT B MHAYKUMOHHDBIX Navax.

Mpu ncnonb3oBaHUM UCXOAHOW 38roTOBKU KPYrnoro cesaHna nNpu npokarke T-06pas-
HbIX MONOCOBbLIX NPOGUNEl HA ManoKMeTeBbIX CTaHaX BAXHOE 3HAYeHWe uMmeeT onpape-
naHue 3aNONHEHUA NApBoro opmupyiowero kanubpa.

JKCNapUMEHTaNbHLIA MCCNanoaaHnA npu GoOpMOU3MEHEHUN 3aroToaokK Kpyraoro
ceuyeHuA B T-06pa3Hbix Kanubpax Gbinu nposeaeHsl [ 60} Ha nonynpomeiwneHHoM Ay X-
Kkneresom craHe 300. B cOOTAETCTBUM C TOXHUYECKUMU BO3MOXHOCTAMKU cTana 300 u He
OCHO8aHWUU aHenn3a coprameHTa u Kanubpoaok T-06pasHbix npocduneit Goina BuLiGpaHa

0o6nacTb U3MeHeHUA reomeTpuueckux napamerpos {puc.46): d = 3070 mm; H, =
81



20+35Mm; h, = 10+25mm; b, = 30+556 mm; Dcp = 280 MM, ras Dcp =
05(D, ~ D).

MneHupyembiiz sKCNepuMeHT NPOBOAMAKU NO OPTOFOHEeNbHOMY HERTPaRbHOMY KOMMO-
3UUMOHHOMY NNEHY ANA 4YeTbipex aKTopos Mm,, my, my, my: my, = d/H,; m, =
= hy/H\; my = b,/H,; m, = D¢yl H, ¢ obnecteio usmererma m, = 1,617 - 2,183;
m, = 0,461 0,699; m, = 1,444 +-1,6566; m, = 8,866 < 12,673 nonuoro ¢axtop-
HOTO 3KCMepUMaHTE 2* anA  AuHeRHbIX
mopaneii.

Mpu onpeaananuu pacuatheIx Hopmyn anA
Kosdduumanta ywupenua A8/ Ah = (B, -
—d) (d — H,) n kosbduumenta BoITANKY
- A 6uina nNposeaeHe NPOBEPKA aAEKBATHOCTH
NUHARHBIX Moaenei.

s_L'/

Puc. 46. Cxema cdhopmonsmMeHeHnA 3aro-
Toaku Kpyrnoro ceseHua 8 T-o6pa3-
HOM dopmMupyiowem Kanubpa

B npouecca 06paGoTKuU NONYHaHHBIX ABHHLIX NPOBAPaHLI BOCNPOU3BOAUMOCTb ONbITOB
no kputapuio Koxpaxa npu 5 % 3HaUMMOCTH, 3HAYMMOCTe KO3DDUUNEHTOB NO KPUTAPHIO
CrbioasHTa Npu aosaputensHoli BapoATHoCTH 0,95 n apaKBaTHOCTL MoAenel No KpuTeputo
Ouwapa npu 5 % yposHa 3Hauumoctn [ 61]. B pasynsTate Npoaepku nony4eHo, 47o
ANCNEpCUN OAHOPOAHBLI U NUHeHbIa moaanu apaxsatHsl. Mocne or6pacbiBaHUA He3Ha-
YUMDBIX YneHoB. YpasHaHUA ANA onpaaenaHna AB/ Ah n A nmewt sua:

AB/Ah = 0,1593 +1,1743d/H, —0,5143 h,/H, —1,2451 b,/H, +

+0,0188 D)/ H, —1,3681dh, /H} +18489 h,b,/ H} ;

A = 0,6756 +0,7156 d/H, —0,3621 h, /H, — 0,166 b, /H, —
- 0,0087 Dy / H, .
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®opmynt) Gbinu ucnonsaosatbl Npu pacvete Kenubpoesok T-06pasHbiXx npoduneit
9MN-4124-537 n 3M-4125-538 (puc. 47), ocBoeHHE KOTOPLIX NPOBEAGHO HE NOAYMPOMBIL-
nenxom crane 300. Pecuer xenubpos 2, 3 u 4 BbLINONHEH B COOTBETCTBUM ¢ PaboTon
[ 62].

Mpoxarsisaemsie Ha MeNKOCOPTHOM cTaHa 250 npodpunu 16X12 mm u 14X12 mm ann
KONbug CTapTapa oTAU4aOTCA OF OGbIYHOW NONOCOBOI cTanu HeGONLIIMM  COOTHOLWE-
HUEM WHUPMHLI K TonwuHa, Kotopoa coctasnnet 1,33 ann npopunn 16X12 mmu 1,17 ana
npopuna 14 X 12 mm. Kpoma Toro, K NpohunAM ANA Konbua CTapTapa NpapAsABNAIOT
AOBONBHO XecTKna TpaGoBaHMA O NpPeAensHbLIM OTKNOHEHUAM pasmapos (+ 1,0 mm
no wwupuue u + 0,6 MM NO ToNWMHE) K Yrnoa K NOYTH NONHOMY OTCYTCTBUIO 3aKpyrne-
HUA Yrnos.

MpunaTan Ha crane 260 cxema npokatku npodunaik 16 X12 u 14X12 mm (ksappat ¢
QOrHyToIMU rPpaHAMU — rnapnkan Gouka — rnagkan Gouka ¢ apiNyKNOCTbIO — Pabposoit
npagwuctoBoit kanubp — rnaagkan Gouka) obecneumBaeT HaABXKHYIO PArynupoaKy pasme-
pos u xopoiyto 06paboTty yrnos.

Mpu npoextuposanum Kanubposky npoduneir 16 X12 n 14 X 12 Mm ucknouutensHo
BEXHOE 3HAYEHWE WUMEeT KOHCTPYKUMA NPeAYMCTOBLIX pabpoabix Kenubpos, kotTopsie
BCReACTBue HEGONLIIOW WHMPKUHLI NPOGUNER MMEIOT HEe3HAYNTENbHLIR BPa3 B BanNKW.
Pe6poBobie kenuGpbl He AOMKHBI UMETb YKNOHOB GOKOBbLIX FPaHai, TaKk Kak 8 3Tom Cny-
uae nonoca 8 Kanu6Gpa yaepxvsaetTCA TONbKO yrnaMu AHa KanuGpa M No yrnam nonocs
06pa3yioTCA MECTHbIO YTOMEHUA, KOTOPLIA MOryT GbiTh NPUYKHOR UCKAXKEHUA CauaHMA
rotosoro npoduna. MosToMy yknorn 60KOBBIX rpaHaii B NPaAYMCTOBLIX KanuBpax NPMHAT
MUHUManNbLHLIM W paskbiM 3,8 % anA npodunA 16X12 Mm v 45 % ann npoduna
14X12 mm.

OcHoBHen TPyAHOCTb Npu npokatke npodunaii 16X 12 n 14X 12 mm 3akniovaetcn B
COGNIONEHMM NPAMBIX YrNOB MEXAY CMEXHbIMU rpaHAMK. OTKnoHeHua OF NPAMBIX
yrnos o6GbiHO HA3bLIBAIOT KOCHHOW U NMPUYNHON ero AANAGTCA HasanonHeHuWe unu nepe-
nonHenne peGpoaoro Kanu6pa. '

Mpodunu yrnosoit GOpMbI ANA BEPXHEro W HIKHEro Koneu MosopPOTHOro Kpyra
asTonpuuena npoketsisaloT [ 63] u3 cranu 35 Ha nuHeiiHOM TpaxKneTtesom crare 550.

C TOuKKM 3paHMA NPOKaTKMU M Kanubposxu nNpodunu ANA Koney NOBOPOTHOrO Kpyre
aBToNpULENa UMEIOT CNEAYIOWME HEROCTETKW: 8) OTCYTCTBUE CUMMETPUM; 6) 3HaunTens-
HaA TOMWMUHA NONOK, 38TPYAHAIOWAA MONYYEHWe OCTPOro yrna Npu BapluHe U PoBHbLIX
TOPUEBBLIX MOBEPXHOCTEH MONOK; B8) pPa3NUUHAA KOHOUIYPaUMA W TOAWWHE MONOK Y
NPOGUNA ANA BEPXHErO KONbUA NOBOPOTHOrO KPYra, 4T0 4aXe NPH 0AUHAKOBLIX KO3 K-
umMeHTax o6xaTua NONOK NPUBOAUT K CKPYYMBEHWIO NMONOC NPU OTKAOHEHUM OT CXeMbl
NPoKaTKK. ,

Tak Kek npodunu AnA Koney (I08OPOTHOrO KPyra NPeAcTasnAT coboit yrnosyio
CTanb CROXHOW opMBI, TO ANA pacueTa Kanubposku 6bin npumeHern metoa B.M.BaxTu-
Hosa u M.M.lWitepHosa [ 3]. C yuetom onuiTe npokarku 06bIMHOI YrnoBsoi ctenu npous-
Benn ANA NPOhUNA BEPXHEro KoNbUa HeKOTOpoe NepapacnpeaeneHne YWUPaHuA, yeenuuua
Npyu 3TOM @ PasBepHyThIX KanU6pax ANUHY KOPOTKON NONKK 38 CYeT ANUHHOA.

B npouecce 0CBOEHWA NPOU3BOACTBA NPOGMUNA ANA BEPXHEro Kofbua NOBOPOTHOFO
Kpyre asTonpuuena B OTAEAbHBIX KEAMGPax NPOUCXOAMNO NepenonHexue ¢ o6pasosaHnem
3aycenues. Kpome Toro, He6M10A8NOCH HE3AMONHEHWE YrNa NPU BepLIHe, KOTOPbIN Nony-
4aNCA 3aKPYrNeHHLIM PaANYCcOM 4— 5 MM BCNeACTBUE BONbLIOH TONLMHDI NONOK ¥ MaNLIX
Ko3gdUuneHTos obxeTua 8 mecte:. ux coeanHennn. Mocne KoppakTMpoBKK KannGposku
(13meHeHUn paavycoB 3aKPyFNeHWit He KOHUaX NONOK B Pa3BepHyTeIX Kenubpax, yeenu-
weHUA obaTuit No yray NPOdUNA) 3TU HAROCTaTKKU Gbinn yCTPaHEHbI.

Ona npoduna mkHero Konbua nosopoTHoro Kpyra (puc. 48, 8) npUMeHMnKn TaKxke
passepHyThle Kanubpsl, Tak KaK Npu NpokaTke 6e3s u3rnbe NONOK HEBOSMOXHO MEHATL
HenpasneHue passeme Kenubpos, € NPUMEHEHWe KAHTOBOK HexeniarenbHo U3-3a oTCyt-
CTBUA HE CTAHe KAHTYIOWUX YCTPOWCTS.

Mpu paspsboTke KanubpoBKKM NPoURA BEPXHEro Konbua BbIGOPY KOHCTPYKUMM
Pa3aepHYThIX KanMGpPOB C Pa3beMOM CBEPXY 3HAYMTENLHO NPANATCTBYET Hanuuue cKoca
HAPYXXHOW MOBEPXHOCTH KOHU3 TONCTOK Nonku pasmepamu 13 X 14,56 mm. B pesynurere
Ha BEPXHEM BanKe NOMy4YaeTCA TOHKWIt KNUMHOBUAHDIA rpe6ent, COOTBETCTBYIOLWA CKOCY.
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Tak KeK BanKu M3roTeBAUBAIOT U3 MNONYTBEPAOrO MarHUeBOro YyryHa, To NpU 3apade
nonoc 6yAeT NPOUCX0AMTh CKeNnbiBaHUe 3Toro rpe6HA,

MpuMeHerHble BHAYane Npu NEPBOM OCBOEHUU Kanubpel 4 U 6 Nony3aKpLITOro TUNA
ana 6onee TONCToi NONKKU OKA3aNUCh HENPUIOAHLIMU, TAK KEK B NPOUECCe NPOKeTKU B
MecTex passema ToncToii Noaku Nonyvenoch 3HauuTensHoe nepanonHenue ¢ oGpssosa-
HMeM namnaca. YmMeHblueHne o6xaTtua n ocesoe cMeweHe Bankos 8 Nepsom nony3akpel-
TomM Kanubpe 4 He yCTpaHAnM 9Toro Aedbekta, a ToNbKo Npusoaunn Kk o6pasosenmio
3eyceHues He KOHUE TOHKO NOAKK B NocneayoweM No Xoay NpoKaTku Kanubpe 5. Kpome
TOoro, HeGonbwoe 06arTue MonokK B8 MONy3aKPLITOM NpeAYncTOBOM Kanubpe 6 npu
NPOKAaTKEe MOMOCH! BbI3LIBANO 38 C4eT 06GKATUA NO yray ONepPeXeHue BEPXHUM BanKom
NVHUK CTaHA U CUNBHBbIE YAEPL! NPU BbLIXOAE MONOCHI, TAK Kak ocHoBHOe o6xatue npuxo-
AUNOCL HA MECTO COGAMHEHUA NONOK, FrAe Karaiouine AMAMETPbl BEPXHero BenkKa mans
MO CPaBHEHUIO C AMEMETPaMKM HUXXHEro sanke. JTO ABAANOCL Pa3ynsLTaTOM TOro, 4TO
HUXHUIA BANOK 33 CyeT GONBLUNX AUBMETPOB B MECTe COGAMHEHUA MONOK ysnexKan 3a
co6oit 4epa3s NONOCY BEPXHUII BANOK, 8 B MOMEHT BbIXOA3 NOMNOCHI BEPXHUA BANOK MIrHO-
BEHHO OCTAHABAWBANCH.

Mepenonvenme (namnac) a nonysakpbithix Kanubpax 4 u 6 o6ycnosnusaerca
KNMHOBUAHOR (OPMOIt TONCTOR NONKK U ABKE NPU HEIHAYMTENbHBIX BLICOTHBIX 06MKa-
TUAX NPOUCXOAMT nepeTeKeHue metanna 8 pasbeM Kanubpa, YTo cnocobeTeyeT Ckpyunsa-
HUIO NONOC W 3aTrpyaHAeT paboTy sanbuoswuka. Mostomy nocne nepsoro UCNLITaHUA
Kanu6posKK 6biNa8 NPUHATE HOBAA KOHCTPYKUMA Kanu6pos 4 n 6 ¢ pa3veMom anA Tonc-
TOl nNonku 6e3 yueta ee ckoca. TaKkoe uameHeHne KanuGpoOBKU yCTRaHUNO nepanonHeHue
W yMeHbLUKNO Konebenne WHpUHLI NONOK Ha roToBOM Npodune.

W5 33 s 17, 22 55
2

44
[4Y)
L
Y
25

3725

33,5

15
—

9
20
<Z
?'7.,.
20

-
85

39
-3
N
Al
20
1]

s ~
™ 15
L 395

15| 265

Ky
153

59
55,554 (ﬁ

Puc. 48. Kanu6poska npohuna aAnA HMHKHEro KOAbUA NOBOPOTHOrO Kpyra {(a — roTosbIN
npoduns)

o

84

4 3 7 4 9 ns 3 5
J
N % Q §I S
0 25 A % - ?
£ 9
D ~ A
o] NV » S 1R S S
- >
. 3/ " | 1 ::f !
, L) 5% 8,2 >
40.% A
88 93 23
22 28 13 775 13 4 ¥
2 , 133 > 5.
] ~ ™
R E © A :.’
. -
5 < ¢ SRR a
“ 3| S of\ / r
3 SRR = L
& 2 - ) 80 %
i 38,7 I3 %] B - |
28,5 o
95273
Q 85.1,0
hal
©
0
[}
e
a :':.‘
Puc. 49. Kanubposxa npoduna anA A -
NOAAMXKHOrO 3BEHA ABEPHON NeTAw
asTomo6una KamA3 ( a — rotosbii 200
npoduns)

85



B uucCTOBOI KneTH CKpyuuBaHMe NMONOC AOBOMNBLHO NPOCTO YCTPSHAGTCA UAM 38 Cuet
0CeBOFO NEepPaMeuIeHA BepXHero Banka, WM perynuposkoi 06aTuit ToNWKUHLI NONOK.
He puc. 48 npuseaeHbl ¥ OKOHu4aTenbHble Pasmepbl Kanubpos ANA NpokaTku npodunn
HUXXHEro Konsua NoBopoTHOro Kpyre astonpuuens.

Mpodune AnA noasuKHOro 3BeHa AsepHoi neTnu asTomobuna KamA3 (puc. 49, a)
npaacresnfaeT co6on HepasHoGOKMA yrno6ynb6oBbIA NpodUnb ¢ COOTHOLLEHWEM CTOPOH
6onblue ABYX U HEPABHOMEPHBLIM PACNpaAeneHuemM MeTanfna No SNeMeHTam Npoouna.

Ucneitanue kennbposku (puc. 49) nposeaeHo Ha NORyNnpPoMbiwnfeHHOM ctane 300.
UcxonHan 3arovosike umene avemerp 65 mm u3 cranu Cr3kn. Temrepatyps Hayana npo-
xatku 1120 — 1150°C, keHua — 960 — 980°C. Mpodunt NonyueH B8 COOTBETCTBUM C
TEXHUYECKUMU YCNOBUAMM.

lnasa 4. NPOGUNN ANA OBOAOB KOMNEC ABTOMOBWNEN
COPTAMEHT U TEXHUYECKUE TPEEOBAHUA

MNpodunu o6opos anA Konec asTomMoGunei npeacraBnaloT coGoii [ 2]
NOAOCOBbIE acUMMeETPU4HbIE NPOMAKN C OTOrHYTLIMU KPaAMKU U OTHOCATCA K
ABYM OCHOBHbIM Tunam [ 64]:

a) ywupeHHble C KOHWYECKON NOAKOW U ABHO BbIPBKEHHOMN * 3aMOUHOM
yacteio {puc. 50, @) ;

6) ywMpeHHble C KOHWYECKOW MOAKOW, y KOTOPbIX OTCYTCTBYeT ABHO
BbipaXKeHHaR 3aMOyHanA YacTb (puc. 50, 6) .

OcHoBHOe pasnuuue 3TUX ABYX TWUMOB npodwmned 060008 3aKnIO4aeTCA B
TOM, 4TO AMA NePBOro TUNAa XapaKTepHO Haluuue KaHaBKN (BbleMKu) B 3amMOy-
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Puc. 50. Tunsl npoduneir 060408 AnA Konec asToMoGunen:
8 — C 3aMOMHOW 4ecTblo; 6 — 6e3 3aBMOYHOR YacTh
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HOM yacTu npoduna. KaHaBKa npegHa3HauyeHa AnA yCTaHOBKYU NpOMNA 3aTBOpP-
HOro UNK 3aMOYHOTrO KOAbUa nNpu cBopke Koneca n umeeT hopmMy paBHOGOKON
unn HepaBHOGOKOWU Tpaneuun. Y npoduneit 060408 BTOPOro TUNa KaHaBKa B
3aMO4YHOM yacT¥ OTCYTCTByeT M GOPTOBaA 4acTb, Kak MPasvAo, Bbllue, Yem Yy
o6op08 nepsoro Tuna [ 65].

Mpokarka npodmneir aonA 060408 06bIYHO NPON3IBOAUTCA KaHaBKOW BBepX.
PacnonoxxeHve NpodunA KaHaBKOA BHWU3, XOTA paHee WU MNPUMEHARW, HO
BMOCNEACTBUN 3TOT CNOCO6 NPOKaTKWU PacnpOCTPaHeHNA He NOsy4Yu.

Mpodunb 060aa COCTOUT U3 CREAYIOWMUX OCHOBHLIX 3nemeHTOB (puc. 50) :
60pTOBOIA YyacTW, NONOTHA W 3aMOYHOW vYacTu. BepTuanbHbIK 3nemeHT GopTo-
BOM 4acTu uHorpa [ 66] Ha3bIBalOT CTOWKONA, 8 rOPUIOHTANbHLIA INEMEHT —
XBOCTOBUKOM.

Kpome pacCMOTpPeHHbIX ABYX OCHOBHbIX TUMOB, UMEIOTCA WU APYTrUe pPasHO-
BUaHOCTU Npocdunei 060408 ANA kKonec aBToMoGunen. K HUM OTHOCAT Npodunn
060008 663 XBOCTOBUKa U ¢ He60ONbLIOW BbICOTON cTOUKM. Mpownn ucnbiTaHuA,
HO NMOKa He HAWAW NPUMEHEeHWA BCAEACTBUE MOBbILIEHHOW >KECTKOCTWU Npwu
3aBuBKe 060aa Npochunu 3etoobpasHoii opmel *[ 67].

MNpoxarka npodwuneir 060408 B TaKOM BuAe, Kak OHU NpeacTaBReHbl Ha
puc. 50, NPUBOAUT K 3HaYMTenbHbIM TPYAHOCTAM, 0cObeHHO AnA npodmnein
nepBOro TUNa ¢ KaHaBKOW Ha 3aMOYHOMN YyacTu,

MNpu npokarke npoduneit 060408 B NPAMOM BUAE 3HauUTesnbHaA pPasHUUa
OKPYXXHbIX CKOPOCTe! MO WupUHe NPOGUAA MOXKET NPUBECTU K CEPREHUIO U
CKPYYMBaHUIO NOAOCHI. YXYAWAIOTCA YCNOBWUA NPOHWUKHOBEHWA MeTanna B
TOpUeBbIE 4acTh NPOUNA, YTO OTPUUATENbHO CKa3biBaeTCA Ha KKayecTBe roTo-
BOro npokarva. ®opmMupoBaHve BepTuKanbHOW CTOWKK GOpPTOBOW 4yacTu oByc-
NOBRAVBaeT BO3HUKHOBeHUe GONbLWIKUX OCeBbIX ycUnuvi. [lnA npeaoOTBpauleHUA
0CeHOro cMmeuleHUA Banka Heo6XoAMMO NpeAycMaTpuUBaThb ONOPHbIE KOHYCI,
4TO6blI U36eXKaTh UCKAXKEHUA reomeTpuyeckoin Gopmbl NPOMUAA 1 NOBbILUEH-
HOro Bbixoaa 6paka. Kpome TOro, HesHauyuTenbHbI YKAOH CTOMKU GOPTOBOIA
4acTU NPUBOAUT K 3HAYMTEALHOMY M3HOCY BankoB B npouecce NPOKaTku W
CHWKEHUIO WX CcToliKkocTu. BoccTaHaBAMBaeMOCTb KanuBpoB yxyallaeTcA W
yBenuuMBaeTCA Pacxoa Bankos.

3a nocnepHue roabl HaMeTUAACh TEHAGHUUA K YMEHBLLEHWIO Macchl Ha 1 M
AnvHel npodwmneir 060408 AnA Konec aBTomoGunei. B pesynstate usydyeHua
PasnuyHbIx TUNOpPasMepoB OGOAOB W YCROBUM MX PaGoThl NpU 3Kcnnyarta-
uuMn aBTOMaWwunH Gbina BbIABNEHa BO3MOXHOCTE U UENecoo6pasHOCTb YMEHb-
LEHUA TORWMUHLI NOAOTHA npocduna Ha 0,5 — 0,7 mm.

ONPEAENEHUE YrnoB U3rUBA NMPU NPOKATKE
APO®UNA OBOAA
Mpu npokarke u noctaBke notpebutenio Npodmneit 060408 B U3OrHYTOM
Buge n3arnb6 npoduna cneayeT NpPeAycMaTpuBaTh B CpeAHei (ueHTpanbHOM)
4acTu MNOAOTHA, NPUYeM NieBan U NPaBaA 4acTU MOryT OTrMbBaTLCA NOA PasHLIMU
yriamu. Wupuna usornytoro npodmna, onpegeneHHan Mo CPeAHeR NUHWK,
He [AOMKHA OTNWMYATLCA OT LWKMPUHLI NpAMoro npodwmnA. Mpu onpeaenexun
M30rHyToit hopmbl rotosoro npodmna o6oga u yrnos uarmba o M B ana
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Jamovwan vacme Aonomno

bopmoban Yacmes

Puc. 51. Npodunu o6oaos nepsoro Tuna (s ) u eToporo Tuna (6) s W30rHYTOM BuAe

npochuneis o6oaos nepsoro Tuna (puc. 51, a) u yrna usru6a o ana BTOpOro
TvRa (puc. 51, 6) pexomenayiot [ 66, 68] BbinONHUTL cneaylowme YCNOBuUA:

a) ANA YCTOWYMBOTO MONOXKEHWA Ha PONbraHre, XOPOLLEro UeHTPMPOBaHUA
B Kanubpe n 6naronNpuUATHLIX YCAOBWA B NPOUECCe NPOKATKU HUKHUE: TOYKM
6oprc330ﬁ U 33MOYHON YacTu NpPodMnA 060aa AOMKHbI BbITh PacCNONOKEHbI HA
OAHOW ropu3oHTanu;

6) cpeaHue 3HaueHWA KaTalOWMX PaUYCOB AMA 60pTOBOM YacTU ¥ NONOTHA
npouna AONXKHLI GbITb NPUMEPHO OAWHAKOBLIMW. CreaoBaTeNbHO, BepxHue
TO4YKW GOPTOBOW 4acTW M NONOTHA NOCAe ero U3ruGa AOMKHLI PAcNONaraTbeA
NPUMEpHO Ha OAHOW rOPU3OHTANM;

B) yrabl u3arn6a o v f p0MKHLI GbiTb BbIGPaHLI TAKUM 06pa3om, YTO6bI
oGecneunTsh GnaronNpuATHbIE YCNOBUA AediOpMaLUMUY CTOMKY 6opToBOi yacTu
¥ HOpManbHble YCNOBUA BXOAA 3aMOYHOMN 4acTW NPOUNA B YUCTOBOW Kanuép;

r) ocesoe ycunve Npu NpoKatike AOMKHO GbITh MUHUMAIbHBIM. Noatomy
KoadipuumeHTbl 06XKaTUA GOPTOBOI YacTW, 3aMOYHOM YacTW W MONOTHA Crle-
AyeT BbIGUpaTh TakUm 06pa3om, 4ToGbl CPeaHUE 3HAYEHUA ANUHBI KOHTAK THO
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Puc. 562. Cxema uarn6e npopuna 06048 ¢ 38MOYHON 4aCTbIO

noBepxXHOCTU B anemeHTax npodmna (GOPTOBaA 4acTb, 3aMOYHAA 4acTh,
nonotHo) 6biAu OAUHAKOBBLIMMU;

4) HepaBHOMEPHOCTb BbICOTHOM Aechopmauvu nosock! BO nabexaHue cepne-
HWA U CKPYYMBAHNA NONOCHI NPU BbIXOAE W3 BaIKOB A0MKHA GbITe CUMMETPUY-
HOM OTHOCUTENbHO BepTUKANbLHOI OCK, NPOXOAALLENA Yepe3 HaUBLICLLYIO TOYKY
M30rHyTOro NONOTHa NPOUNA.

Mpwu onpepenexun yrnoB usrmn6a o u B NepBOM NPUGANKEHUN NPUHK-
MaIoT NOKanbHbIN U3rub NONOTHa NPOMUAA U HE YUUTLIBAIOT PaauyChl 3aKpyr-
nexuit no nepumetpy npocuna (puc. 62) . Toraa [ 66]:

1 —H m, —H 2(m,~H,)
o= arctg ‘/T[(_'"_‘___’)(H- 17Ty M 12 + M)

m, Iy 1 I,
—H —H
_.1_[('"‘__3_)(1+ml ) - 7 ].} (8)
2 m, 1, 1,

Ha OCHOBaHWM aHanu3a AEUCTBYIOWMX KanuMBpOBOK Haufyullee COOTHOLUE-
Hue yrnos a u § nonyuaiot npn /; = (0,3 = 0,4)B,,., rae B cOOTBETCTBUU
cpuc.50,a B,,. = B— m; + Hj.

DnAa onpenenenna yrna f B pabote [ 66] paccMoTpeHo paBHOBecue cuf,
AeAcTBYIOWMX Ha Npocunb. Mpu 3TOM NPUHATO PaBHOMEePHOE pacnpeaeneHue
AaBNeHWi No wupuHe Npoduna U 0AUHAKOBAA CPeAHAR AfMHa oyara aedopma-
UMM ANA KaKAOro anemexta npocdmna. [Ans yrna usrub6a B (cMm. puc. 52)
nMeem

(l,+m, —H,)sina—m, cosa+H, +h,
B = arcsin . (9)

Buar — I

CootHowenuna (8) u (9) nozBonAOT B NepBOM NpUGNMNKEHUN BbIYUCAUTL
3HauyeHnA yrnoB uarmba a M B. Tak Kak Ha NpaKTUKe U3rnb BLINONHAKT
onpeneneHHbLIM Paguycom, TO BCAEACTBUE ITOrO0 B 3aBUCUMOCTU OT ANWHBLI
M3OrHYTOM YacTU NONOTHa MOryT HECKONMbKO W3MEHWUTLCA 3HaYeHWA Yyrnos
an f.

Ucxoas u3 KOHCTpyKuun npocdmna obopa u NpuBeaeHHbIX Bbilie OCHOB-
HbIX MONOXEHWIA, MOXKHO HaWTU KOIDMUUNEHT a9, XapPaKTepusylowmin Benu-
YMHBI'M30rHYTOW 4acTu NONOTHA
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! 803"3‘. = /a + /B' (10)
rae /,, lg — ANVHBI CPEAHNX NUHWI W3OTHYTBIX YY4aCTKOB NOAOTHA NPodunA.
W30orHyTan 4acTo NpOcMNA He AOMKHA NPEBbLIWATL BENUYUHBI —(H3 +
+ /3 +ng).

, Takum o6pasom, KoaddmumeHT a, MOxeT BbiTh ONpesened U3 HepaseH-
cT8a a9 < 1—mg /B,,.. rae mg = H3z + I3 + n,.

AHanus Beipaxenuii ana yrnos msruba o, B u xoapduumenta a,, BbINON-
HEHHBLIA ANnA Npodmnelt 060408 pasNuyHbIX TUNOB ¢ o6weit wupuHoi ot 190
ao 300 mm, nossonAer caenaTb BLIBOA, 4TO HauBornee uenecoo6pasHbiM ¢
TOYKU 3peHNA obecneveHna HOPMaNbLHOro Mpouecca NPoKaTtku Gyaer warnb
noNOTHA NPU MUHUMANLHOM 3HaueHnn KoadduumeHTa a,, MaKCUManbLHO BO3-
MOXHOM 3HaYeHWU yrna f§ u Kakom-To cpeaHeM 3Havewun yrna c. Mpepenn-
HOe 3Ha4yeHWe yrfla « OrpaHU4MBaeTCA BO3IMOXXHOCTLIO MepPexoAa W30rHyTOW
4acTW MOMOTHa B o6nacTe KOHuueckofo yuactka (cm. puc. 50, pasmep /3).
Yron otruba § 3aMOYHOI 4acTW M3-3a OCOBEHHOCTEN KOHCTPYKUUU YUCTOBOrO
U MPeaYnCTOBOro Kanubpos M NPOTUBOMONOXKHON HanNpaBAEHHOCTW YKAOHOB
rpaHein 3aMO4HON 4acTW 06bIYHO He MOXeT NpeBbiwate 12 — 12,56°. C touku
3peHWA YCTOMYMBOCTU NPOMIMNA NpU MpPOKaTKe Pagnyc R, saxpyrnexua
NONOTHa He cneayet NPUHUMATb CNULWKOM GONbLIMM.

BVISI'

3Hauennn KoIhdUUMEHTE 39 PEKOMEHAYIOT BbIGUPATL U3 COOTHOLIEHNA
ao = (0,50,75) (1~ my/B,,,). (11)

Npw onpepenenun yrnoe msrméa o« v 1 OCHOBHLIX pasmepos NpodunA
o6oga NepBOro TUNa B U3OrHYTOM COCTORHWM NPUHUMAIOT [ 66] cneayiowmia
nNopAAOK pacyeta:

1. OnpepenaioT yraei uarnb6a a u B no hopmynam (8) u (9).

2. Uz Boipaxenna (11) BoluucnaioT KoadduumeHT aq.

3. YunteiBan, 410 AnA npoguna o6oaa B NpAamom Buge (puc. 50, a) B, =
= B — m; + H,, a ana npodmna 060aa B U3OrHYTOM Buae (puc. 51, a)
Byyy = ng + 1, + /ﬁ + /4 + Hj3, onpegensioT ANMHY M3OrHYTON 4acTu

npodmna cornacko copmyne (10) /, + lg = agB,,,.

4. Ecnu u3rn6 nonoTHa BbINONHAIOT OAUHAKOBbLIM paguycom ana /, u lﬁ,
TO cpefHWW paguyc /':?,,‘,,ﬁ Mo CpeAHel IMHWUM U3OTHYTOrO y4acTKa paseH
Ryvg = 180(/, + /ﬁ)/ﬂ( a+f).

B Tom cnyuae, Koraa u3rnb y4acTkoB NonoTHa OCYUWECTBAAOT PAa3NUYHbIMMU
paauycamu R, v R;, TO Ha OCHOBaHUM NPaKTU4ECKOro ONbITa NPUHUMEIOT
I?o‘/l'i'ﬁ = (1,01—1,15?{3/0{, rae R, = 180/,/na, Rg = 180/B/1rﬁ.

5. U3 ycnoBeua pacnonoxeHus HUKHUX TO4eK BOPTOBOI U 3aMOYHOIA yacT el
NPOUNA Ha OAHONW rOPU3OHTaNU Npu pagnyce vsrnba R,+ g W npw otrube
6OpPTOBOV 4acTW MOA YrNOM «, a 3aMOWHOW YacTu — nop yrnom 8 cnegyer
(cm.puc. 51,2 u52) ng =[(1- a4)B,,, sina+ Ry4plcosf — cosa) —
—(Hy+ h +n —Hy)cosB}/(sina + sinfB).

6 [Aanee onpeaenaloT NPAMON yyacToK /4 /4 = (1 — a9)B,,. — ng — H,
W NPOU3BOAAT CPAaBHEHWUE BENUUMH Ng W /5 C NpeaensbHO AONYCTUMbIMM 3Ha-

920

yeHnAMK. Mpu 3TOM AO0MKHBI GbiTh BLINOAHEHbI Cneayiowme CTporve HepaseH-
cTBa ng > nag n /4 > l3-

Ecnu 3TM HepaBeHCTBa He cOGMIOAAIOTCA, TO cneayeT yMeHbWUTL KO3dhdu-
UMEHT 8o W NPOM3BECTM NOBTOPHbIN pacueT. Kak nokasbiBaer onbIT, 06bI4HO
BNONHe A0CTaTOYHO OAHOrO NOBTOPHOrO pacyeTa.

3HaueHun yrnos marmnba o v f anA npokatku npodunen 060408 Nepeoro
TUNa Ha MeTannypruyeckom 3asoge vm. [eTpOBCKOro U3MEHAIOT B cileaylo-
wux npeaenax [ 64]:

o= 20-+30° B = 75=125°. (12)

Onpeaenenvie ¢opmbl M NapameTpoB uaru6a npoduna o6osa BTOpPOro Tuna
paccmoTtpeHo B pa6ote [ 66]. Mpu usrube npodmna HexenarenbHo, 4To6bI
Ayroo6pasHan 4acTb M3OrHyTOro npocuna (cm. puc. 51, 6) nepexkpbiBana
Y4acTOK KOHYCHOCTM GOpTOBOW 4acTu (Touxka A,) M NepPexOAHON y4acToK
3aMOYHOI yacTn (Touku A; u Ajz). Marub6 nonotHa uenecooGpasHee OcCy-
WeCTBAATL OAHUM paauycom. Mpu 3TOM HUKHME TOUKW GOPTOBOI U 3aMOYHON
yacTell peKOMeHAYIOT pacnonarath Ha OAHOM rOpU3OHTanK, 4To cnocoGeTeyer
YCTOMYMBOMY NOSIOKEHUIO NONOChI B KanuGpax Npu NpokaTtke npodmnAa.
OTru6 GOpTOBOW W 3aMOYHONU yacTei BbINOMHAIOT MOA AOCTATOMHO GOfLLIUM
yraom o/ 2.

Yem Gonbwe nO BenuuyuHe yron otruba, TeM MeHbwe OceBble yCUNUA,
BO3HUKaIOWME NpU 06XKaTUU CTOWKM, U TeM MeHblle BO3MOXHOCTb CMeELLEHUA
BanKOB OTHOCUTENbHO APYr Apyra. B TO )Xe BpemMA MakcumanbHOe 3HayeHue
yraa usrnba o/ 2 orpaHvMuYMBaeTCA BeNUYMHON yria NepPexOAHOro y4acTka
3aMOuHON yacTu. Ecnu 3TOT yron MmeHbwe &/ 2, TO Ha NepexOAHOM yuacTKe
{crynexbke) 3aMOuHOIN yacTu GyaeT UMmeTb MECTO MOAHYTPEeHue, YTo, ecTecT-
BeHHO, Heponyctumo. MpakTuyeckn BenuuuHa yrna uwaruba « HaxoauTcA B
npeaenax 60 — 70°.

Metoauka usru6a npoduna o6oaa BToporo Tuna (cm. puc. 50, 6 u 51, 6)
3aK/I04aeTCA B CEAYIOWIEeM.

Wsruby noasepraior YacTb npoduna B,.. = B— m, + H; +05n;.

AnnHy cpeateit nuumn /, M3OrHYTOrO yYacTKa rnosioTHa onpeaennioT Benu-
uuHON KoahdmumeHta a, U3 cootHowenua (11) npn mo = B— my — ny.

Takum 06pa3om, umeeM no aHanoruu ¢ dopmynoit (10) /, = a¢B,,.-

DNanee HaxoaAT paauyc uarmba no cpeaHeit nuwmm R, = 180/,/ ma;
ANMHY NpaBoVi OTOrHyTOW Yactn /, = aoB,,, — H3 v napameTpsl nesoi
yactu

n; = B—my—n3—(ly+1,);
o ‘o
ns ={[2/a+/4—(3—m1—ng)]SinT-”1 cos — +

+ R;,z (1- cosaT)}/sin %;
/:!/‘2 = ﬂﬁlez al/360; /s = B—(my+na+l3+1);

le = n3 —(ng + /;/z)a
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Mpyu atom napametpbl NEBOM 4acTU ONPEAENAIOT M3 YCAOBUA PAacnosOKeHUA
HWXKHWX TOYEK 3aMOYHON M BOPTOBOW YacTelt NPOMAA Ha OAHON FOPU3OHTANN.

Mpu npokatke npodmneit 060408 B W3OrHYTOM Buae B 3aBUCUMOCTU OT
dopmbl  Npodnna, TpeGoBaHW, MNPeAbABAAEMbIX 33Ka3YMKOM, W ycnosumn
hopMMnpoBaHuA NPOUNA B Kanubpax BO3MOXHLI U UCKIIIOYEHUA U3 PEKOMEH-
Aauvin (12), onpepenaoumx yrnsl usruba npodmna a u f anA npodmnei
o60a0B nepBoOro Tuna.

MpuunHON 3TOro ABNAGTCA TO, YTO WU3NOXKEHHAA METOAWKA M3ruba npoduna
o6oaa n onpeaeneHnA yrnoB usruéa « u  UCXOAWT U3 YCAOBWIA ycToM4yuBom
npokatku npodmnAa ob6oaa. B 1o xe BpemA Npodman 06040B ¢ uensio Mx
BbINPAMIEHUA NOABEPraloT NpaBKe Ha aBTO3aBOAAX W K NPOMUNI0 U3OrHYTOM
hopMbI  NPeABABAAIOT TPeGOBaHuA, O6ecneumBaloWMe HOPMasbHbIA NPOLECT
npasku. l103TOMY BO3MOXHbI U OTKAOHEHUA OT cdopmynbl (12), Tak Kak
B OTAeNbHLIX CAYYaAX AONYCTUMbIA U3rué Npoduna Moxet GuiTh 3aaaH KOH-
CTPYKTOPCKUM 6i0po aBTOMOGMALHLIX 3aBOAOB.

Ov BenuuMHbl yrnoB M3rm6a a U S W OT UX COOTHOLLUEHUA 3aBUCHT Pacno-
noxenue Kanubpos (4 B nepByio ouYepedb YUCTOBOro Kanubpa) Ha Bankax.
Ecnu usornytan diopma npodmna 3anana, TO B 3TOM crlyuae He BCeraa yAaeTca
Pacnonoxute Kanubpbl B Bankax TaK, 4TO6bl HWUXHME TOYKW GOPTOBOW M
3aMO4HOI yacTelt HAXOAUNUCH HAa OAHOM ropu3oHTanu. Ecnu cMmeweHme HUKHUX
Touek GOPTOBOI M 3aMO4HOI YacTeil OTHOCUTENBLHO APYF ApYra NO BepTUKanu
He CMWIKOM BeNIMKO, TO OHO He YyXyAWaeT CYWeCTBEHHO YCAOBWIA NPOKaTKK
U ero yCTpaHAloT B Npouecce pacyeta KanmbpoBKu 3a cueT yMeHbLeHnA yrna .

Ana npodmneii ocHOBaHuiA 0GOAOB KOMEC, UMEIOILMX 33aMOYHYIO YacTb
(cm. puc. 60, a), BHyTpeHHUIi yKIOH BbICTYNa 3aMOYHON 4acTH B COCTOAHUU
noctaBiu o6bluHo cocTaenAet ot 7 ao 12°. AToT ykno obecneunsaiot 3apaHee
NpeaycMOTpeHHbIM U3rubom no paguycy NONOTHa Npoduna.

Briocneactsuv Npu CNPAMAEGHUM CEYEHUA HA OMEPauMn 3aBUBKMW Kkoneca y
33aKasuuKa BHYTPEHHAA rPaHL BbICTYNa 3aMOYHOIA 4acTU 3aHMMaeT BepTUkKan.-
HOE NOMoXKeHue.

Ecin 0Ka3biBaeTCA, 4TO YKNOH BHYTPEHHE rpaHu BLICTYNAa 3aMOYHOM 4aCTH
OKa3blBaeTCA HEAOCTATOYHLIM ANA HOPMAaNbLHOTO M YCTOWYMBOro Npouecca
NPOKaTKKU, TO WHOrAa Uuenecoo6pasHo NPUHATL HAKNOHHOE pacnonoXeHwe
uucToBOro Kanubpa B Bankax. Mpu 3tom obecneyuBaeTcA Gonee HageKHan
AehopMaunA BHYTPeHHe rpaHn BbiCTyna. Bmecte ¢ TeM creayeT yuuThiBaTh,
4TO C yBenuyeHMeM B Kanubpe yKnoHa BHYTPEHHe rpaHn BbiCTyNa yMeHb-
WAWTCA YKIOH BepTUKaNLHOro ydactka GOPTOBOH 4YacTW, KOTOPbI Umeer
60nbIWMIA N0 cpaBHeHMIO ¢ BbICTYNOM yuacToK ouara geopmauuun. Y Benmuenue
60KOBOro paBfeHUMA B BePTMKaNLHOM yuvacTke GOPTOBOIN 4acTM B CBA3M ¢
YMEHbLUEHUEM YKJIOH3 MOXET NPUBECTU K OCEBOMY CMEULEeHUIO BanKoB.

Mpu BbIGOpE ONTUManNLHOrO yKNOHa Henb3A He YYUThIBaTh AediopmMauuio
HapYy)XHOW rpaHu BbicTyna. Ha OCHOBaHWM NPaKTUYECKOrO OMBbITa MOXHO
CYMTaThb AONYCTUMBLIM YKRAOH BbICTYNa 3aMOYHOW 4acTv He Gonee 159, uto
obecneuynsaeT HagexxHoe (HOPMUPOBAHME HApYXHOW rpaHu BhICTYNa B ycno-
BUAX NPUMEHEHWUA ORHOrO UAK ABYX KanuBpPOB NONY3aKpbLITOro Tuna.

PACYET KANMUBPOBKU NPU NPOKATKE
NPOGUNER OG0A0B

B pa6orax [64, 66] paccmoTpeHa MeToauKa pacueTa Kanu6poBKy
npocuneit 060408 NEPBOro U BTOPOro TWUMOB, OCHOBAHHAA Ha NPUBEAGHHLIX
Bblwe COOTHOLEHMAX ANIA OnpeaeneHMa yrnos uarmb6a o u f u ycnosun
CamMOUEHTPUPOBAHNA MOAOCLI B Kanubpax, KOTOpble 33KJIIOYAIOTCA B cne-
ayouwem: }

1. Npu Bxone 8 KanuGp HUXKHEe OCHOBaHWe MONOCLI B paiioHe ouara aedop-
MaluuM AOMKHO OAHOBPEMEHHO KOHTaKTUPOBAaTh C MaKCUMasnbHO BO3MOXHbLIM
YMCNIOM TOYEK HA NOBEPXHOCTH HUXXHEro Banka.

2. BepxHuit BanoK, HaKaTbIBaACb Ha OCHOBaHME NOMOCLI B PaitOHe oqvara
nechopMauumn, AOMKEH OAHOBPEMEHHO MPUXOAWUTL B KOHTaKT C MOAOCOA B
3apaHee 3anpOeKTUPOBaHHLIX MecTax. ONTUManbHLIMU ABMAIOTCA TOYKK
KOHTaKTa, PaBHOMEPHO yAaneHHbIe OT YCNOBHOW BEpTUKanbHOM ocu Kanubpa.

BbINOAHeHWe NPUHUMNOB UEHTPUPOBaAHUA, OCOGEHHO B YUCTOBLIX Kanubpax,
ANA  KOTOPLIX UEHTPUPOBaHUE ABMAGTCA OCHOBHbIM CROCOGOM NOsyYeHUA
TOPUEBbLIX 37eMEHTOB CROXXHOW reoMeTpuu, AOCTUraeTCA MOCTOAHCTBOM BO
BCcex Kanubpax HeKOTOPbIX PasMepHbiX BefinunH U 6a3nCHbLIX PacCTOAHUA.
BasucHble pacCTOARHUA — 3TO PAacCTOAHUA OT HaMEe4YEHHbIX OCHOBHbIX TOYEK B
YUCTOBOM Kanubpe A0 YCAOBHOW BepTUKanbHOW ocu kanubpa (ocb y — y Ha
puc. 51) .

(ocTOoAHHbLIE NapaMeTpbl:

a) anm npocmneir o6opos nepsoro tuna (puc. 51, a) yram o, B, v, VY.
BenuuuHbl R, n I-?ﬁ (vnn Ra+p)' /4 + 0,5 H3, m, n6a3ncHble paccTor1uA
b!lb21b3Ib4;

6) ana npodmneu o6oaos Broporo tuna (puc. 51, 6) yram o, Y, Benu-
ummbl R, Ralz sMmq, la+05H;, la/2 n 6asncHble paccToAHUA by W b,.

Paamepbl u4ucTOBOro Kanubpa onpeaenaloT ¢ yyetoM koaddbuunenta TepMu-
4ecKOro PaclUMPEeHNA NPU BbINOAHEHUN CMEeRYIOWMX OCHOBHbIX NONOXEHWIA:

a) ToRWMHa NONOTHA WU BCe OCTanbHble Pasmepbl NO TOJWUHE NPOEKTUPYIOT
€ NONHbLIM UCNOAL3OBaHWMEM AO0MNYCKa Ha MUHYC;

6) WUpUHY NOAOTHA NPUHMMAIOT NO MUHUMANBLHOMY pasmepy;

8) 8blcOTY 3aMOYHOI U GOPTOBOW YacTelt NpesycMaTpuBaldT ¢ UCNOAL30BA-
HUeM MOMOBUHbLI AONYCKa Ha NAIOC.

Ha ocHoBaHuM onbiTa paBoThl NpuU Npokatke Ha cTade 550 npodmneir 060-
AOB 3a cemb (hacoHHbIX KanubpoB ANA NONOTHa pexomexayoT [ 64, 65]
cneaylowme Koahduumentsl obxatua 1/ m;, rae /i — Homep Kanubpa no
X04y NPOKaTKu

1/m = 1,30 +150; 1/n,
1/n, = 1,50+1,60; 1/7s
/7, = 1,16+ 1,25.

1,60 - 1,70;
1,25 + 1,40; > (13)

1,60=-1,70; 1/7n;
1,40 - 1,60; 1/7s

Kondurypauua npodmnn o60aa TaKosa, 4TO Kak Gel He NPOM3BOAUNK pasne-
nexdne NPoduAA Ha OTAENbLHbIE INEMEHTbI, ITU 3feMeHTb) 6y.qur no-pasHomy
OPMEHTUPOBaHbI K OCU NPOKaTKKU U GyayT pasnuuaTsCA hopMOi U pasmepamu.
Do6UTLCA OAMHAKOBOW CTeneHW BbICOTHOW AediOpPMaLMKU BO BCex JNeMeHTax
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¥ no BceM Kanubpam HeBO3MOXHO. OAHAaKO B YMCTOBLIX Kanubpax ana afne-
MEHTOB, COCTaBNAIOWMX OCHOBHYIO Maccy MeTanna, ycnoBue OAMHAKOBOM
CTeMeHN BbICOTHOW AediopmMaunn HeoHXOAUMO BbINOAHUTL. WHOraa, npasaa,
NpUXOAUTCA OTCTYNaTL OT 3TOro Npaswuna ANA TOro, 4To6el 06ecneynTs 3anNon-
HEHWE MEeTanfoM CROXHBIX MO KOHGMUIypaunu TopueBbIX 3n1eMeHTOB NpodunA.
Mpu pacnpepeneHun KoathUUUEHTOB 06)XKaTUA OCOBEHHO B@KHLIM ABIIA-
eTcA o6kaTe BepTUKANLHOro anemeHTa GOPTOBOW 4acTM, KOTOpOe Onpeaena-
€TCA M3 YCNOBUA PABEHCTBA CPEAHNUX 3HAYEHWIE ANUH KOHTAKTHOW NOBEPXHOCTH
B 3nemenTax npogunA. CooTHOWweHUe 06KaTHiH TONWMHEI nonoTHa A H, u
BepTUKanLHOro aneMenTa 6optosoii yacth AH3; pasHo AH; = AH, sina.
Mpokatky npodmnen 060a08 BeayT, KakK NpaBWiO, C OrpaHUYEHUEM YILW-
peHnA B Kanubpax, YTO rapaHTUpyeT HafeXKHOE 3anofiHeHWe TOPUEBbIX y4acT-
KOB Kanubpa. PacyeT yliMpeHnA NPpOU3BOAAT NO CpeaHein NMHWUMK.
WUccnepoBanua TeMnnetos nokasanu [ 68], uto BcneacTBUe MeHbWero o6xa-
TUA BepTWKANLHOro 3nemeHTa GOPTOBOW 4aCTU NO CPABHEHUIO C rOPU3OHTaNb-
HbIM B MOCNeAHNX Tpex N0 XOay NPOKaTKu Kanubpax NpoMCXoaWT yTAXKa
FOPU3OHTANLHOrO 3feMeHTa 6OpPTOBOW 4acT A b ., KOTOpPaA MOXeT 6bITh
onpeaeneHa no dopmyne AbyT = c{ AH, — AH;3), rape AH, - aBconot-
HaA BennuMHa 06XXaTWA FOPW3OHTaNbLHOro 3NeMeHTa 6OpTOBOWM yacTM, ¢ —
KoathuuneHT, pasrbiii 0,3 Ans kanubpa 7 (uuctosoro), 0,25 ana kanubpa 6
1 0,16 ana kanubpa 5. e
CpeaHiolo nuHMI0 GOPTOBO 4acTH B Kanubpax 4 — 7 PaccYMTLIBAIOT C yue-
TOM YTAXKW rOpPU3OHTaNLHOrro aneMeHTa 60pToBOW vyacTh. Mpu pacnonoxerunu
KanubpoB B BanKax pekoOMeHAYIOT UCNoNb30BaTh cnocob [1.MU.Crapyenko [ 5]
Ha puc. 53 npusenens pasmeps kanu6pos ana npokatku o6oaga 9.0PI-20
[ 65]. MepBan onkITHaA NpokaTka nana NONOKUTENbHBIE pesyneTatel. MoTpebo-

PN 50.2
§1.8 ] Zo A *
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139 102 ]
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S
= )
© b 3 ]
135 102
136,777 __| Puc. 53. Pasmeptl Kanu6pos AnA NpoKaTKu
npotmna o6oaa 9,0PM-20

Banacbh NULLbL HE3HaYUTENbHaA KOPPEeKTUPOBKAa ABYX PaguycoB B TOpUEBbIX
4acTAX ABYX Kannbpos.

Ha YycoBckom MeTannypruyeckoOM 33aBOAe Ha OCHOBaHWM aHanwusa Kkanu6-
pOBOK NpW npoKarke npodmneit AnA 060408 Konec aBTOMOGUneit paspaboTtanHa
MeToanKa pacueTa KanubGpoBKYW, OCHOBaHHAA Ha MONHOM COBMAAeHUN CPeAHUX
NIMHUIA 3aMOYHOM M GOPTOBbLIX YacTel BCeX (hacOHHeIX Kanubpos, 3a MCKNioye-
HMEM NULE NEPBbIX ABYX MO X0y NPOKAaTKWU Kanubpos, B KOTOPLIX NPOUCXO-
AMT NepBoHayansHoe hopmuposaxue Npoduna.

MeToauka npeaHasHayeHa ANA pacieTa kanuBpoBKWU nNpoduneit 060n08
nepeoro W BTOPOro TMNOB B W3OFHYTOM BWAE KAaK B Cllyuae pacnonoxexua
HUXKHUX TOYek BOPTOBOW M 33MOYHOWN uacTed Ha OflHOW rOpPU3OHTaNMU, Tak M
NpY CMELIeHNM ITUX TOYEK MO BepTUKanu OTHOCUTENLHO APYT ApYyra.

Yrnel uaruba a u S AnA 060408 NEpBOro TUMa Unu yrnoe usruba a aAnA
060208 BTOPOro TUMa onpeaenAlnT, Kak 3T0 pacCMOTPEHO paHee, U3 yCNOBWA
PacnoNOXEHUA HWKHUX ToveKk 6GOPTOBOW W 3aMO4HOW vacTeir npocduna Ha
OAHON rOPW3OHTaNU WMNM Xe 3anaHbl 3aKa3YMKOM M3 YCNOBUN TeXHONOTUY-
HOCTU npotiecca Npu npaske npodmna. KpoMe aTux cnyyaes BO3MOXHO BepTu-
KanbHOE CMeLLLEHUE HNKHNX TOueK BOPTOBOI 1 3aMOYHO YacTei OTHOCUTENbHO
APYr ApYra, ecnu 310 HeoBX0AMMO ANA oBecneyeHnA 6naronpuATHLIX ycnosui
(hOpMUPOBAHUA NEMEHTOB 3aMOYHOI YacTu.

Mpu npokatke Npodmneli 060A0B MOXKHO NPUMEHATL CeMb WNW AEBATL
thacoHHbIX KanubpoB. Bce (hacoHHbie kanubpe! Npu NpokaTke npochunen nep-
BOro TUNA, 338 MCKIIOYEHNEM NMPEAYMCTOBOrO, 3aKpbITOro TUNa ¢ YepeaOBaHNEM
HanpaBfieHwAa pasbemoB. B npepunctoBom Kanubpe ANA KOHTPONA BbICOTbI
BbiCTyNa U ero (hOpMMPOBAHWNA 3AMOUHYIO 4acTk BbIMONHAOT nony3aKpbITON.
Ana 060408 BTOPOro tuna Het He06X0AMMOCTH B NONY3aKpbIThiX Kanubpax u
No3ToMy BCe (hacOHHbIe Kanubpkl ABAAIOTCA 3aKkpeiTeiMW. WHorpa ana
npoduneit 060408 NEPBOro TUNA MCNONLIYIOT ABA MOMY3aKPLIThIX Kanubpa.

Mpu peBATH hacoHHbIX KanuBpax Ha OCHOBAHWUM aHanNW3a 3aBOACKHUX Kannb-
pOBOK MOryT 6biTh PEKOMEHAOBaHLI CNEAYIOLUINE Npeaensl NSMEHEHUA k03
thMumeHToB 06>KaTHA NO Kanubpam

1n = 1,15+1,40; 1/n, = 1,16=-1,40; 1/n; = 1,20+ 1,50;
1/n, = 1,30+1,50; 1/ns = 1,30=160; 1/n5 = 1,30+ 1,55; ¢(14)
1/7n, = 1,30=150; 1/ns = 1,20+1,35; 1/n, = 1,10~ 1,25.

Oco6eHHOCTbO peXXMMOB 0BxaTnit NpW NPoKaTKe Npodmunent 060408 ABNA-
IOTCA OAMHAKOBbIE KOAhhULMEHTEI 0BXaTUA 3NEMEHTOB B YMCTOBOM W Npea-
uMCTOBOM Kanubpax.B ocTankHbIx Kanubpax koahdULNEHTbI 06KATUA TOHKNX
3NEeMEHTOB B TOI UNU WHOM cTeneru 6osnbe KO3(dNLMEHTOB 06XKaTUA 6onee
TONCTLIX aNeMeHTOB. Ecnv BO3MOXHO, TO LIenecoobpasHo TaKxKe npeaycMmaTpu-
BaTb OAMHAKOBbIE KOIDHUUNEHTLI OBKATUR OTAENbHBIX 3NEMEHTOB U B NEPBbLIX
Mo XOAY pacueTax NOArOTOBUTENbHLIX Kanubpax.

Mo dopme M HazHayeHUIO (haCOHHbie Kanubpbl ANA NPOKAaTKK npocunen
06008 MOXHO YCMOBHO OTHECTM K TPEM OCHOBHbIM TWNaM: YMCTOBOW, NOArO-
TOBWTEfbHBIE U YEPHOBbIE. YNCTOBLIE W MOArOTOBUTENbHLIE KANUGPLI OTNUYE-
IOTCA OF 4epHOBbIX CBoeli (POPMOI, KOTOpar NOAOGHA (OpMe NONEpevHoro
CeYeHWA roToBoro npoduna. B uepHOBbIX KanubBpax NPOUCXOANT NEPBOHAYUANL:
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Hoe thopmupoBaxue nonockl. x opMa, ecTecTBeHHO, OTAMuaeTcA OT hopMbl
rotoBoro npodwmna. O6bluHO Npu npokatke npodwmneii 060408 npeagycmar-
PUBaIOT ABa 4ePHOBLIX Kanubpa, uTo BriosHe AOCTATOYHO ANA NPUAAGHUA NOnoce
NPAMOYrONbHOIr O CeYeHUA HEOBXOAUMON KOH DUy pauuu.

Huxe paccmotpeHa meTogvia pacuera KanubpoBKW Ha npumepe Kanub-
poBku npocduna nepsBoro Tuna (puc. 50, a). Mpu atom nonaraem, 4TO HUXK-
HUe TOYKN GOPTOBOW M 3aMOYHOW YacTeil He PacroNoKeHbl Ha OAHOW FOPU3OH-
Tanu u yron usru6a samoyHoit yactn 8 pasen 15°. Takoii yron usru6a o6ecne-
YMBaeT WHTEHCUMBHYI0 aed)OpMauuio BHYTPEHHEW rpaHu BbICTYNa 33MOYHOMN
4acTH, HO CO3A3eT HeKOTOpble HeyRo6GCTBa AnA AedOpPMauUUM BHELWHe rpaHn
BbicTyna. [l03TOMy HEOGXOAMMO KpaTyaiiluMM NyTeM BbINPAMUTL NeBYIO
YacTb NpodmnA, NOCNEROBaTeNbHO YMEHbLUAA NPOTUB XOAa NPOKaTKW Yron
uarnba (. MoxHO pexomenaoBaTh Crieayloul\Me 3HAYEHWA YrioB u3ru6a [
npu AeBATU hacoHHbIX Kanubpax:

Bs = 0% o = 4°26% = 702071 . (15)

Bs = 11°+13% B, = 15°.

Te ke 3Ha4eHUA yrnoB f, TONLKO HaYMHAEA C Kanubpa 3, npurumaloT u
npyu ceMu hacoHHbIX Kanubpax.

Pexomenayembiii anA uucToBOro kanubpa yron usruba B, paBHbin 16°,
MOXHO CYUTaTb onTUManeHbIM. [lansHenwee yBenuuexue yrna f 3atpyaHaer
cnpAmnenue (nNpaBKy) U3OrHYTOro nosoTHa npodmnA y notpe6burena. Kpome
TOro, Npu yBenuueHun yrna {3 CO3RAIOTCA AOMOSIHUTENbHbIE TPYAHOCTH NpU
(hOPMMPOBaHUM 38MOYHOI 4acTM B Mpouecce NPOKATKWU, TaK KaK GONbLUON
YKAOH BHELIHeA FPaHu 3aMOYHOW 4acTW MO OTHOLIEHWIO K CPeAHeN MUK
BanKOB NpeaonpeaenAeT NPakTUYeCKyI0 HEBO3MOXHOCTb AedOpMauun BHeLU-
Hei rpaHu, 4T0 B CBOIO O4YepeAbL MPUBOAWNT K HEYCTOWYMBOMY MONOXKEHMIO
BbicTyna B Kanu6pax.

BbICTYN 3aMOYHON 4acTM ABNAGTCA HaUBOMee BAXKHLIM 31eMEHTOM npodwuna
U, 410661 oBecneunTs ero HagexHoe hOPMUPOBaHME, HEOBXOAUMO Rob6UTLCA
npexae BCero TOYHOrO COBMAAeHUA BHYTPEHHEW FPaHu BbicTyna Monockl ¢
COOTBETCTBYIOWIEA rpaHblo Kanubpa.

Mpuxumaemoe cornacHo ypasHeHuAm (15) 3HauutensHoe yMeHbLUeHMWe yrna
B npoTMB xOja MPOKATKU A3ET BO3MOXHOCTb NONHOCTBLIO 06eCneYnTs ctopmu-
POBaHWe BbICTYyNa B OAHOM MONY3aKPLITOM MPeAYucToBOM KanuGpe. Mpu
YBE/U4YEHNU uuCNa NORY3aKPLITLIX KanuBpoB A0 ABYX, 4TO MHOrAa BCTpeva-
€TCA Ha NpaKTUKe, 3aTPYAHUTENLHO ONPeaenvuTb NO BHELWHEMY BUAY rOTOBOFrO
nNpodmsnA, B KaKOM Kanubpe NpoM3OLWNG NepenonHeHue. Noatomy npuxogutca
OT6upaTh Temnnetbr U3 OTAeNbHbIX KaAWBGPOB, YTO NPUBOAUT K NPOCTOAM
CTaHa 1 yYBefIMYeHUIO pacxoaa meTanna.

Ona pacyera KanubpoBKW ceueHne roToBOro npocuna (cm. puc. 51, a)
Pa3fenAloT Ha Tpu 6a30BLIX ANEMEHTA: 3aMOYHYIO HacTk, MONOTHO (u3ornyrpia
CpeaHnit yvacToK) u GOPTOBYIO 4acTh, CBA3AHHbLIX Mexay coboit eauHCTBOM
pexuma gecdopmaumu.

Pacuer pasmepos dacoHHbIx KanubpoB NPOU3BOAAT B clegylollell nocne-
ROBATENbHOCTH.
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1. Ha ocHOBaHuM HOMMUHaNbHbIX Pa3MepOB FOTOBOIrO NPOMUAA B N3OrHYTOM
Buge oOnpesensaioT C Y4eTOM AONYCKaeMbiX OTKINOHEHUN KOHTypbl (6e3
pPaauycoB 3aKpyrieHuit) Bcex 6a3oBbIX 3/1eMEHTOB NPOMUNA ¢ NPOCTaHOBKOM
pa3mepoB Mexay 6a3oBbiMU TOYKAMKU MEPECeYeHUA BHELUHUX NUHWUIA 3ITUX
KOHTYpPOB. Mpu 3TOM TONWMUHA NONOTHA U TONUHBI APYTUX 3NEMEHTOB NpoeK-
TUPYIOT O6bIYHO Ha MUHYC.

2. MepecynTbIBalOT Bce pa3mepbl NPOMUNA C y4eToM KoadiuumueHTa TepMu-
4ecKOro paclMpeHuA.

3. C yueTOM KOHCTpPYKUUM OCHOBHOrO O060pYyAOBaHWMA NPOKATHOroO CTaHa w
NPaKTUYeCKNX faHHbIX NO NpokKaTke nNpodwmnelr 06040B NPUHUMAIOT YUCNO
thacorHbIX Kanu6poB (cemb unu aeBATb) U TonwMHy H, UCXOAHOrO packata
NPAMOYronNbHOro Ce4eHUA, 3a4aBaeMoro B nepBbiv hacoHHLIW Kanubp.

Tonuwuny H, onpeaenAloT B 3aBUCUMOCTU OT BbICOTHI 33MOYHON M BOpTO-
BOW yacTeli rOTOBOro NPOMUNA W XapaKTePUCTUKMW CTaHa (aMamerpa u mare-
puana BankoB, KONUYECTBa KeTed U MOWHOCTU 3/1eKTPOABUraTenei rnaBHbIX
npusoaos) . Ha ocHoBaHWM NpakTUYecKUX AaHHbIX OTHOLWeHWe H, K BbICOTe
3aMOYHOM 4acTU B YCNOBUAX Pa3fiMYHbIX 3aBOAOE KoneGnetcA B npeaenax ot
5p07.

4. OnpepennoT cymMmapHble KO3adhuumeHtl obxartua 1/ 7. 1.
1/, 1/ n)y cootBetcTBenHo Nno Tonwmnam H,, Hy, H3, Hy (cMm. puc. 51, a)
6a30BbIX 31eMeHTOB B hacoHHbIX Kkanubpax us ycnoeua H, = H, (1/17,) =
= H, (1/77“) = Hj (1/"7|||) = H, (1/7}|v)o

5. Ha ocHoBanuu ypasHenna (13) npu cemu dacoHHsIX Kanubpax unu (14)
npu aeBATH (hacoHHbIX KanuBpax pacnpesenaloT CyMMapHsbie KO3hdUUUeHTbI
o6xatuA 6a3oBbix 371EMEHTOB NPOMUNA NO KanubpPam U paccumuTLIBalOT TON-
wuHy 6a30BLIX 3N1eMeHTOB

Hi™V = HE(U D)), s HITV = HE (), (16)

rae i — Homep kanubpa No xoay NPOKaTKM.
6. [na noaroToBUTEeNbHbIX KaNUGPOB pPAaCCYNTHIBAIOT 3aMOYHBIE YacTM
BbicTyna (puc. 54).
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Puc. 54. OcHosanue 3amouHo# YacTk npocuna o6ona nepsoro Tuna
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AnA 3aMOYHOW 4acTW YUCTOBOro Kanubpa 3afaHHLIMW ABNAIOTCA PasMepbl
H,, Hy, 11,n3,15,n5,hsy, ng. 3TN Xe paamepbl ANA NOArOTOBUTENbHBIX Kanub-
pPOB, KpOMe pasmMepa ng, KOTOPbIA ABMAGTCA NOCTOAHHLIM, ABMAIOTCA UCKO-
MbIMU 1M N0 HUM NPOU3BOAUTCA NOCTPOEHUE 3aMOYHOW YacTu BCeX NoaroToBu-
TeNbHLIX KanuGpoB. PaccuuTbIBAOT 3aMOYHYIO YacTh Npocduna B cheayoulen
nocnesoBaTeNbLHOCTH:

a) HaxoaAT HeoBxoauMbIe ANA AanbHeMWMX PacyeToB cneaylowue agonon-
HWUTeNbHbIE pasMepbs B 4ucToBOM Kanubpe B, = arctg( h,/ns); By =
= arctg( Hy + hy —Hy)/ny; B3 = B, +05(B,—B1); a =1/, + ns ~—
- (/1 + 02); h3 = hz +0,5H2 —0,5H1,'

6) onpeaenaloT ANA YMCTOBOro Kanuépa AnuHbl cpeaHux nunuid /g, ly, /1o
1 rOPU3OHTANbHYIO NPOEKUMIO Ny ANVHLI CPeaHeln nunumn /o by = h3 /tgfs;
ny = hy/sinB3; lsg = l,+ns —nyp—05a; 1o = ng—(lgtny +
+ 05a); '

B) HaxoaaT TonumHy Hs W Hg HaknOHHOro 3neMeHTa 338MOYHOW 4acTu

unuctoBoro Kanmbpa Hg = [/ H% + a? sin (90° + arctg a/H, — )]/ sin X
X [90°+0,5(B, — B1)]; Hs = He+215t9(B3— B1);

r) HamevaioT KoahdmumeHTbl 06XKaTUA No Kanubpam AnA TonwmH Hg w
Hgy HaKnOHHOro 3NeMeHTa B COOTBETCTBUM ¢ ypaBHeruAamu (13) uamn (14) u
C Y4eTOM TOMWMHBI UCXoaHOro pacyeta H,. Mpu 3TOM ONATL Ke B NOCNeAHUX
no xoay NPOKaTku Kanuépax NpUAEPXKUBAIOTCA NPUMHUUNG OAUHAKOBbIX KO3th-
¢buumneHToB 06XaTUA NO LWUpUHe NpodunA. [lanee aHanOrMYHO ypaBHEHUAM
(16) BbluucamwT TONwMHy Hs n Hg B NOAroToBUTeNbHbIX Kanubpax;

4) B YACTOBOM U NOArOTOBUTENbHbLIX Kanubpax, Kak 3TO yxe noguepku-
Banu paxee, MOSIHOCTLIO AOMKHbLI COBMNaAaTe CpeaHUe IMHUM 3BMOYHBIX YaCcTew,
T.e. KanubpoBKy npodmnAa o6oaa NPOeKTUPYIOT NPU NMOCTOAHHLIX pPasmepax
lg, 110, n19 W h3 (cMm. puc. 54) . EcTecTBeHHO, 4TO NMpu NOCTOAHHLIX pasmepax
nyo v hz COXPaHAGTCA NOCTOAHHOMN U ANIUHA CPeAHEeR NUHUKM /g HAKNOHHOrO
aneMeHTa.

Tak KaK pexxumbl 06>kaTuiA OTAENbHLIX 3NEMEHTOB 3aMOYHOI 4acTu U COOT-
BeTCTBeHHO uX tonuwwmues H,, H,, Hs, He¢ 3apaHbl paHee, TO Heo6xoaumo
onpeaenuTb° ANA KaxAa0ro MOAroTOBUTeNILHOrO kanubpa pasmepsl hy, Nz,
ns,ly, ;.

Monb3yAcb MNONYYEHHbIMWU COOTHOLIEHUAMMU U AaHHbIMM puc. 54, umeem
ANA KaKA0ro NOAroTOBUTENLHOr0 Kanu6bpa:

hy = ha +05(H, —H3); ny = (hy+Hy —H,)ctgPy;
ns = h2 cth;; /1 = lg"’”m-ﬂz -05a; (17)
Il = lg+nyp—ns +05a,
rae By = B3 —arctg[ 05(Hs —Hg)/ 19} B= B3 tarctg[ 05( Hs —
-He)//9];
Hq sin{90° — arcsin [ 0,5 (H, — H,) /1, |} H,

a =
tg g8, sin {90° — g,) 98,

98

Mpu 3Tom pasmep Ng 3agaH ANA YUCTOBOro Kanubpa W COXpPaHARTCA
MOCTOAHHLIM ANA BCeX MOAroTOBUTENbHbIX KanubpoB. Tak Kak B cOOTBeETCT-
BUM C BbIGPaHHbIM pexxuMoM o6xxatui Tonwmuner H,, H,, Hs, Hg wn3BecTHbl
ANA KaxAoro nNOAroTOBUTENLHOro Kanubpa, T0 no cootHowexuam (17)
MOXHO OnpeagefinTb PasMepbl 3aMOYHOMU YacTu NOGOro NOAroTOBUTENIbHOTO
Kxanubpa. AT0 06CTOATENLCTBO ABNAGTCA NPEMMYLIECTBOM AAHHON MeTOAUKH
M no3BosiAeT NOCNe OnNpeaesieHUA pPasMepoB YUCTOBOro Kanubpa cpasy xe
paccyuTaTb NepBblit MO XOAy NPOKAaTKWU MOArOTOBUTENbHbIN Kanubp (unm
no6oi apyroit) W B cnyYae HeOBXOAUMOCTU BHECTU U3IMEHEHUA B 3aAaHHbIV
pexum o6xatui.

7. PaccunTbIBalOT NOIOTHO (M3OrHYTON CpefHei 4acTu) ; TONWMHA NONOTHA
H, anAa Bcex kanuGpos onpesgenexa paxee. Yrabl uaru6a f anA NoaAroTosu-
TefbHbIX KanubpoB BbIGMpanu B cooTBeTCTBUM C ypaBHeHnAamu (15) . Taxk kax
yron narnba 8 He COXpaHAETCA NOCTOAHHLIM BO BCeX MOAroTOBUTEbHbIX
Kanubpax, @ yMeHbaeTCA NO XOay pacyeTa KanuGpPOBKW, B TO BPeMA Kak
ANVHA cpeaHen AMHUM /; W3OrHYTOMN neBoil YacTu nonotHa (cm. puc. 51, a)
BO BCeX NOAroTOBUTENbHbIX Kanubpax
NPUHUMAIOT MNOCTORHHOW WU PaBHOM /ﬁ
YACTOBOTO Kanubpa, TO M3MEHAETCA W
paguyc Rg cpeanein nunum (puc. 55),
KOTOPbIA ONPeAenAloT M3 COOTHOLLEHUA
Ry = 180 /ﬁ/‘nﬁ, rae /; = const,
a f§ — yron u3ru6a B paccMaTpusaeMom
NOAroToBUTENIbHOM Kanubpe.

Papuyc R, xak u yron usruba «,
NPMHAMAIOT NOCTOAHHLIMW BO BCEX MOA-
roToBUTeNbHbLIX Kanubpax.

Puc. 55. MonoTtHo npocduna oboaa B8
W30rHYTOM BUAE

Papuyco R[',, R;,', R; , Rg B KaXXAOM NOAroTOBWUTENbHOM Kanubpe
HaXOAATCA U3 COOTHOLLUEHWUA R;, = Rﬂ+0,5 H,; R;,' = Ry — 0,5H, ;
R, = R,+05H,; R, = R, —05H,.

8. B coorBetcTBuM c puc. 56 onpepenaldT ANVHY cpeaHnux nuunik /,,, /12,
/13, Ig OTAENLHBIX 3NeMeHTOB BOPTOBOW 4acTu Npoduna 06opa B YNCTOBOM
kannbpe. 3agansl cnepytowme pasmepel: H,, Hs, Hy, 13,14, my, my, m3, R.
KOHyCHbI 3nemeHT ANWHOK /3 NpWM onpepeneHnn ANUH CPEAHUX NWHUWA He
yuutkiBatoT. Toraa

hy = ls $08Hsi hy = ma +05He —05H; — Ril (18)

/R=0'5”R; /|3=m|""ﬁ.

Papuycer R’ m R' 60pToBOW 4acTW paBHbI

R' = R+0,25(H3+Hs); R" = R—0,25(H;+H,). (19)
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Puc. 56. Boprosaa uactb npodmna
oGoga

Ly

1y

T

H,

I

9. Onpenenaiot (puc. 57) anwmy [j4 cpeaHeid nuHun KpoMku Goproeoi
wacTh, pacnofioxenne KPOMKMn 60pToBOIA YacTh (pasmep x) v obuyto WKpUHY
bs 60PTOBOI 4aCTH B YCNOBHOM YNCTOBOM Kanubpe.

Tak KaKk B YACTOBOM Kanubpe KpoMKa GOpToBOMA vacTH pacnosioXeHa NOA
YriOM @ K FOPU3OHTaNMW, a BO BCEX NOArOTOBUTENbHLIX KanMGpax KPoOMKa
33HMMaeT rOpU3OHTaNbLHOE NONOXeHWe, TO, NPEXKAe YeM NepeATH K pacuery
6OpTOBOH 4acTW NOArOTOBUTENLHBLIX KanMGpos Heo6X0AMMO pPaccMOTpeTb
YyCNOBHbLIA YACTOBOW Kannbp.

Z,

! by bs

Puc. 57. Boprvoean uactb npodunA 060aa YCNOBHOrO YMCTOBOrO w«annbpa
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Anuna /14 KpOMKn GOPTOBOI 4acTW B YCNOBHOM YNCTOBOM Kanubpe pasHa
(cM. puc. 56 M 67) 1,4 = Ig + 113 —mWR(90° — «) /180, unm, noacraenan
lg w 113 w3 ypasHennit (18) nonyunm /14 = 057R + my —R - 7R (90°—
— a)/180.

Pacnonoxenne KpoMKu 6OpTOBOH 4acTV B YCNOBHOM YMCTOBOM Kanubpe
Haxoanm Ha puc. 57:

x = 05H,+ R, (1—sina) + /y sina —
— Iy cosa —R(1 —sina) — 0,5 H,, (20)

rae /;; w /y; onpeaenaiot no ypasHeswnam (18),a H,,d, R n H, 3apa
totcA. O6wan wupnHa bg 6Goprosoit wactm bg = /y; cosa + /i, sina +
+ Rcosa + /1 4.

10. PaccunTbisaioT 60pTOBYIO 4acTb NOArOTOBUTENbHBIX Kanubpos.

Cpeatve nuHun 60pTOBOI 4acTW BCeX NOATOTOBUTENLHLIX Kanubpos non-
HOCTbLIO COBNAAalOT C CPeAHeit NUHWel yCnoBHOro YUCTOBOro Kanubpa. Mos-
TOMY ANA pacyerta 6OpTOBbIX 4aCTelt NOArOTOBUTENbHBIX Kanubpos
N MX NOCTPOEHMA MOXHO wucnonb3osatb puc. 57. MocToAHHLIMK ANA HUX
ABNAIOTCA pasmepbl /11, /12, paauyc R, yron a wpaccroanve x + 0,5 H, —
— 0,5 H, mMexay CpeaHMMW NMHWAMW NONOTHE M KPOMKKM 6OPTOBOI 4acTM.
Tonumuer H,, H3 n H, 3anaHbl NPUHATLIM PeXXUMOM 063KaTHiA.

Pasmep X anAa KaXxaoro NOArOTOBWUTENLHOro Kanubpa onpeaenalor M3
YCNOBUA NOCTOAHCTBa PAaCCTOAHUA MeXAY CPEeAHVUMU MUHUAMK MOJIOTHE M
KpoMmKK 60pTOBOW 4acTh, T.e. M3 ypasHeHna (20) x = C+ 05 H, — 0,5 H,,
rae H,, Hy — TonwuHbl paccuuTbiBaeMOro NOAFrOTOBUTENLHOrO Kanubpa,
C — NOCTOAHHAA BennuMHa Ana Bcex kannbpoe (YMcTosOro U NOAroTOBUTENDL-
Hbix). Mpu stom C = R (1 — sina) +/jysina — /)y, cosa— R(1 —
— sin @). Pagnyce sakpyrnesnii R’ n R" (cm. puc. 57) 6oprosoit yacty
onpeaenatoT ns ypasHenua (19).

Mpu 3ananHom pexxume 06XaTwit ¥ NPUHATLIX NapameTpax Kanubpoeky
60pTOBOI* 4aCTU N NOMIOTHO TaKOKe, KAK N 3aMOYMHYIO 4acTb NPOduna, MOXHO
paccunTLIBaTb ANA MOGOro NOArOTOBMTENLHOrO Kanubpa W HesaBUCUMO OT
ApYyrux Kanuépos. .

11. PaccuWTbiBaloT ylUMpeHWe B YNCTOBOM W NOAFOTOBUTENLHLIX Kanubpax
Jonbko Ana 60pTosoit yactn no gopmyne (1). Mpu 3tom ywupenne npunn-
maioT pasHbiM 0,7 oT ceoboaHoro.

12. YepHoBble Kannbpbl, B KOTOPLIX NPOMCXOAUT NepBOoHavanLHoe thopMu-
posaHne NpotvnA, NPOEKTUPYIOT Ha OCHOBaHMW BbIGPAHHOrO pexxuma obxa-
Tnit. Mpu 3ToM uenecoobpasHO ANA CTaHOB NIMHERHOr O TUNa NpeayCcMarpueaTth
3TN Kanubpbl CONPAXKEHHLIMW M C yTONWIeHMAMU Ha Kpaax. MpubnmxenHbIA
pacveT ywwupesun eeayt no copmyne (1) ana Tonwmebl H, nonotHa
npoduna.

13. Mpwn dopmupoBaHnK BbICTYNa 3aMOYHOI yacTh npodmna o6opa o6xa-
TMA NO LWMPUHE W BLICOTE BLICTYNa YepeayioT uepes Kanubp. Kanubposky
BbICTYN3 33MOYHON 4YacTN PacCYMTLIBAIOT C YYETOM NPUMEPHOrO paBeHCTBa
KO3(P(HUUUEHTOB BLITAXKKW BbICTYNA WU OCTaNbHOW HacTU 3TOr0 3NeMeHTa.
Mpu 3ToM KO3DDUUMEHTBI BBITAXKKK ONPeAeNAIdT Ha OCHOBAaHMWU pacueta
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nnowanei AnNA BbICTYNa COBMECTHO C OCHOBaHWem TonwmHoir H; (cm.
puc. 54) . BeicoTy BuicTyna B kanubpax 5 n 7 npu xanubpoeke ¢ AeBATLIO
thacoHHbIMM  KanubpaMn NPOEKTMPYIOT C HEKOTOPLIM 3anacoMm, 4Tobbl 8
noBom cnyyae NPU U3MEHeHNN YCIOBMIA NPOKATKN UCKIICYNTL BO3MOXHOCTb
nepenonHexnn. MMoaromy 8 3TMx Kanubpax He npeaycmarpuealoT o6xarue
8bICTYNa NO BbICPTE.

KoHTpOonb 3a BbICOTOR BLICTYNA UenecoO6pPa3HO OCYULECTBIATL B 33KPbITLIX
Kanubpax 4 u 6 n NONY3aKpPbLITOM NPEeAYNCTOBOM Kanubpe 8.

14. Mpn paspaboTKke MOHTAXHLIX YepTexkeld BaNKOB HeWTpanbHble NUHUN
xanubpoe onpeaenAldT NO UX ueHTpam TAxkecTW. LleHTPLI TAXecTn Kanubpos
HaXOAAT ypasHoBelwMBaHueM pabounx wabnoHos Kanubpoe Ha KpomKe
TOHKOI MeTannniecKon NHelKn.

OCBOEHUE MPOOUNA 3AMOYHOFO OCHQBAHWA
OBOAA KONECA 6.00F-16

Pasmepbl W ponyckn roToBoro Npoduna 3aMOYHOrO OCHOBIHMA obona
xoneca 6,00F-16 asTonpuuena asromobuna KamA3 npueeseHsi Ha puc. 58.
Mpoduny npoxareisaior us cranu Cr3xn. Pacuer kannbpoexkn (puc. 59)
BLINOMHEH ANA NMHERHOro Tpexkneresoro craHa 550 no meroguxe Yycosc-
KOro metannypruveckoro 3aeoaa. Konuuecrtso hacoHHbIX xanubpos RpvHW-
MailoT AeBATb; Obwiee 4UCNO NPOXOAOE pasHO oavHHaguatn. Ha ocHosaHum

Tabnuya 3. Pexmwvm obxarnin npv npokarke npodmna o6oaa koneca 6,00F-16

N wa- H, H, H,
nu6pa

t/n H, AH, t/n H, AH, 1/q H, AH,
1 1,19 620 120 1,32 560 180 1,34 550 19,0
2 1,19 520 100 1,40 400 160 1,40 390 16,0
3 1,24 42,0 10,0 143 2BO 12,0 1,43 28,0 11,0
4 1,45 29,0 13,0 1,47 19,0 9,0 1,47 19.0 9,0
5 1,44 20,0 9,0 1,50 12,5 6,5 1.50 12,7 6,3
6 1,38 14,4 56 143 8.8 3.7 143 89 38
7 1.32 10,9 35 1,35 6,5 23 1,35 6,6 2,3
8 1,25 8,7 2,2 1,26 5,2 13 1,28 53 1,3
9 1,15 76 1.1 1.15 4,5 0,7 1.15 4,6 0,7
N ka- H, H, H,
nu6pa

t/n H, AH, 1/1 H, AH, /n H, AH,
1 1,23 60,0 140 - - - - - -
2 133 452 148 - - - - - -
3 1,37 33,0 12,2 - 28,5 - - 320 -
4 144 229 10,1 1,45 190 95 144 222 10,0
5 1,47 15,6 7.3 1,46 130 6,0 1,45 148 7.4
6 143 109 4,7 1,40 93 37 1,44 103 4,5
7 1,35 8,1 28 1,29 72 21 1,36 7,6 2,7
8 1,25 6,5 1,6 1,21 6,0 1,2 1,24 6,1 15
9 1,16 5,7 08 1,07 56 1,15 53 04 038
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Puc. 5_38. Pa3smepst u gonycku rotosoro NPOUNA 38BMOYHOrO OCHOBaHUA 060a3 Koneca 6,00F-16
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Puc. 59. Pasmepnl Kanubpos AnNA NPOKaTKM NPOMGWUNA 3aMOYHOrO OCHOBaHWA o6oaa
xoneca 6,00F-16

OnbITa nNpoxarkn hacoHHbIX npodmneit Ha ctaHe 550 pacnpegenAioT obuiee
YMCNO NPOXOAOE NO KMEeTAM cleayiowmnm ob6pasoM: WecTb — yeTbipe — OAUH.
Mpu 3Tom nepebie ABa NPOXOAA OCYWECTBAARIOT 8 ALINYHBIX Kannbpax. dacown-
Hble Kanubpebl No xoay NpokaTku 0603HavaloT Homepamu 7—9. B kavecTse nc-

XOAHOW NPUHATA 3aroTOBKa C NPAMOYrONLHLIM NONEPeyHbIM ceveHnem 114X
X148 mm.

Pexxum 06)KaTnit 3aMOYHO# 4acTh, NONOTHA M 6opToB0it wacTu npoduna
(cm. puc. 54 n 57) sbibupaloT no Tabn. 3 Ha OCHOBaHMN ypasHennin (14).
Tonwmma nonocel, 3apasaemoit 8 Kanubp 7, pasHa 74 MM. Yrnb u3rwba

NONOTHA NPOMUNA CO CTOPOHLI 33MOYHOW 4aCTW 33ajaHbl B COOTBETCTBMM C
ypasuennamu (156): Bs = 0% B = 5°; B, = 89; B, = 12°; B, = 15°.
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Onpeaenexme CPeaHeil NMHAN M3OTHYTOM YacTh Ha CTbIKe NONOTHa k GopTo-
@oit 4actu (cM. puc. 58) TpyaHocTeii He npeacTaBAAeT U NPOU3BOAUTCA HA
OCHOBaHMW FeOMeTpHYecKUX nocTpoexuii. llinpuHa 3aMOYHOMN 4acTH haCoHHLIX
Kanubpos 3 — 9 OCTaeTCA NOCTOAHHON U pPaBHOil 62,3 MM. YwupeHue NOAHO-
CTbiO OTCYTCTBYET.

Tak Kak ysenudyenve narnba NONoTHa Npoduiia NO XOAYy NPOKATKKU NPOMG-
XOAWUT B CpeaHeit 4acTW NONoCLI, TO BbICTYN 3aMOYHOR YacTW NOCTYNaeT B ouar
nehopMauMn NPeaBapUTENLHO NOATOTOBIIEHHLIM K TOYHOMY COBNAaaeHuio C
KanmbpoM 3a cyeT BHEKOHTaKTHOU aedopMaunn. [ina HapeXHOrO BbINOAHeE-
HWA HapYXXHOTO HWKHErO Yrfla 3aMOMHOI YacTi 8 Kanubpax 7 v 8 npeayc-
MOTpeHbI AONONHUTENbHBIE NOXKHbIE hNaHUbI.

B xannbpax 6§ n 8 pasbem CO CTOPOHbLI GOPTOBOI YACTH BLINOMHEH CHNU3Y.
Tak Kak marepuan B8aflkos — NOAYTBEPALIA dyryH, TO npu Aedopmauvn
HaKMNOHHOrO y4acTKa GOPTOBOI 4acTW He WCKSIOYEHO CKanbiBaHWe BaNKOB
8 ocnabnexHbiX Mectax. Moatomy co cropoHbl GopToBOWN YacTu 8 Kanubpax
6 n 8 caenan c uenbio ysennyeHMa NPOYHOCTY 3TOM0 y4acTKa Bankos cneuunans:
HbI YKNOH C 3aKPyrfieHneM NO pagnycy, YTO NO3BOSAET NOAIHOCTLIO YCTPAHNTDL
CKaNnblBaHKe BanKos 8 ocnabneHHoM ceveHnn.

Mo pasbseMy KPOMKM BbICTYNa 3aMO4HO# 4acTU FOTOBOrO NPOGUNA B COOT-
BeTCTBMN C AaHHLIMW puc. 58 npeaycMOTpeH He TONLKO paauyc Ao 4 MM, HO
TaKoke u ckoc 4 X4 mm. I7o yuteHo dopmoit BbicTyna B kanubpe 8. Ckoc
Ha KPOMKe BbICTyNa He yXyAlWaeT TOBapHOrO BMAA W KawecTBa roToBoro
NpodunA, HO 3HaYMTENLHO OBNeryaeT 3aaavy HaunyyLWero 3aNoNIHeHUA BbICTYNA
6 yucToBoM Kanubpe.

Mpn onbITHOI NpokaTke npogun, o6oaa koneca 6.00F-16 nonyyen 8 cooT-
BETCTBUU C TEXHUYECKMMU YCNOBUAMM.

KANWEPOBKA W MPOKATKA MPOOUNER
3AMOYHbLIX YACTEA ANA OB0A0B KONEC

MNpoxarka npoduneit 060808 AnA Konec GonblerpysHbix asTomMobunei
Tuna BenA3 Ha KPYyNHOCOPTHBLIX WK PenbcoGanovHbLIX CTaHax B CBA3W C
MX OTHOCWUTENbHO MaNnoi NOTPeBHOCTLIO 3IKOHOMUYECKW HeluenecoobpasHa.
Ho 8 TO e BpEMA M3roTOBNeHne 3TUX Npoduneit MexaHuueckoit 06paboTroit
NPAMOYTOfbHBIX WU (HAaCOHHBLIX 3arOTOBOK Ha METANNOPEeXYWUX CTaHKax
npneoant K 6onbwomMy nepepacxoay meranna. Moaromy npodunu ana o6onos
wupoxonpodunbHbix Kkonec 330-5633, 330-462 6b1N0 NPeANOXKeHO U3rorasnu-
BaTh M3 ABYX 4acTeli — GOPTOBOW W 3aMOWHOW, NONY4EHHBLIX NPOKATKOW, €
nocneayiouleit ceapxoit oaHnm weom. Mpu aToM npokarka 60pTOBOIH U 3aMON-
HOM vacTeit MOXeT 6bITb OCBOEHa Ha CTaHax C Bankamu auametpom 550 —
600 MM, anAa KOTOPbLIX NPeAenbHO A0NYCTUMaA MUHUMANbLHAA NapPTUA NPOKaTa
con3mepuMa ¢ roaosoi notpebHocTbio Npogmna [ 69].

Mpokarka npoduneit 3amouHon vacth (Ha puc. 60 npodune npeacTasneH 8
M30rHYTOM BuAe) CBA3aHa CO 3HAYMTENbHLIMW TPYAHOCTAMMW. CpasHUTENbHO
CNOXXHaA acUMMeTpPUYHAA ¢GopMa Npoduna obycnoennsaeT HeyCTOMYMBOCTDL
npouecca NpokaTku. OTCYTCTBUE BLICOKNX 3nemeHTOB (T.e. 60pTOBOM YacTh)
1 NpAMOAMHENHaA (opMa NONOTHA He 0becneynBaeT AOCTAaTOUHOrO UEHTPUPO-
BaHUA W NPOGUAL NPU NPOKaTKe MOXET CMEWaThcA B NONEPEYHOM Hanpasne-
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Puc. 60. PacuyetHan cxema kanubpa anA NPOKAaTKK 3BMOYHOMN YacTy obopa koneca 330-533
n 330-462

HuKn, Beneactene 3Toro Ha roro8omMm npodune He BLINONHAIOTCA FEOMeTPUYEC-
KWe pa3mepbl BbicTyna (6ypra) 3aMOMHOW 4acTn MnKn ob6pasyloTCA 3ayceHubl
Ha ero BHewwHel# KPOMKE ¥ 3aKaT y OCHOBaHUA BLICTYNA; BO3MOXHA pebposan
KpueusHa npoguna u 71.4. [1na nonyyeHna NPAMOro yria Mexay BHyTpeHHeln
60KO0BO# KPOMKOW BbICTYNAa U OCHOBaHWEM KaHaBKMW YWCTOBOW Kanubp aon-
eHd O6bITb pacnonoxeH NOA HEKOTOPLIM YrNoM K ock Bankos. Oanaxo 8
3TOM chyvyae HepaBHOMepHOe pacnpefaeneHne OKPYXXHbIX CKOPOCTel Bankos
NO WHpWHe Kanu6pa, BO3HWKaIOUlee BCMEACTBME Pa3HOCTH KaTalownx Ava-
MeTpO8, NPOBOAUT K BOSHUKHOBEHWIO CUN, BbI3LIBAIOWNX CKPYyYMBaHWe
npochuna npu npokatke. MO3TOMy C uefnblio yCcTpaHeHMA yKasaHHbLIX Heaoc-
TaTKOB U OoBecneveHUA HOPManbHLIX YCAOBWUA NPOKATKW NPOGNIN 3aMOYHBIX
vacrei ana 060808 Konec uenecoobpPasHO NPOKaTLIBaTL 8 M30rHYTOM Buae.

Mpu musrnbe npocunAa yMeHblIAeTCA PasHOCTb KaTaloWNX AUaMETpOB W
HEePaBHOMEPHOCTL pacnpeaeneHnA OKPYXKHbIX CKOpPOCTell Bankoe No LMpuHe
Kanubpa. N3rm6 nonotHa Npodnna NPenATCTBYET TakKe NONEePeYHOMY CMelLle-
HUIO pacKara, yny4waer ycnosuAa ero UeHTPMpOBaHWA B Bankax u obecneumn-
BaeT OCTOAHCTBO reoOMeTPUYECKMX pasMepos NpodunA No Bced AnvHe
packara.

Meroanka pacveta xanubpoekn NPOGMIA 3aMOMHOIR 4acTW ANA CBAPHbLIX
060a08 6onbuserpy3HbIX asToMo6uneln nsnoxeHa e paborte [ 70].

Paguyc msru6a nonotHa npouna peKoMeHAYIOT NpuHUMaTe ~ 15 H,
(puc. 60) npu yrne usruba a, pasHom 20 — 25°. Pasmepb! uncToeoro Kanubpa
ONPeAenAlnT C¢ y4yeToM Ko3ddhruneHTa TePMUYECKOro paclunpeHna, BO3MOX-
HOCTeN HacTPONKK CTaHa U U3HOCa Kanybpa 8 npoluecce NPOKATKM.

TonwwmHy nonovtHa H; 1 BbICOTY 3amMOuHOIA vacT H; + h; nNpuHuMmaioT
NO HOMMHANBLHBLIM pasMepam, Tak KaK 3TW PasMepbl Nerko perynvpytoT nsme-
HeHueM 3a30pa Mexxay Bankamu. WupuHy BeICTYNa n; NPUHAMAIOT NO MUHY-
COBOMY [ONYCKY, a BbICOTY ero h; — NO NIOCOBOMY, TaK KaK 8 npouecce
NPOKAaTKN  BCAEACTBME W3HOCA BanNKOB TOAWMHA BbiCcTyNa bGyaeTr ysBennuu-
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B8aThCA, a er0 BbICOTAa — yMeHbLaTbeA. llinpuHy kanubpa onpeaenaloT C yue-
TOM NAIDCOBOrO AONyCKa.

[na npokarku npoduneit 3aMouHO 4yacth 06OAa KoOfeca BnonHe AOCTa-
TOYHO wWecTU (hacOHHbIX Kanubpos. B OTAENLHLIX CNYYaAX YACNO UX MOXET
6biTb yBenuyeHo A0 cemu. [lNA KOHTPONA BLICOTLI BLICTYNa NPY ero hopMupo-
B8aHWMWN OBbLIYHO NPEAYCMATPUBaloT A8a KOHTPONbHLIX Kanubpa NonNy3akpsITOro
TUNA, KOTOPbIE NO CPABHEHUIO C KOHTPOALHLIMU 3aKPbITLIMU UMEIOT cneayto-
UiMe cyuwecTBeHHbie NPeuMyLLecTBa:

1. OaHOCTOPOHHUI YKNOH BOKOBON NOBEPXHOCTU KOHTPOSLHOrO U YMCTO-
80ro Kanubpos.

2. BO3MOXXHOCTb pachonoxeHuAa Kanubpa nos 60NbWKUM YrIOM K FrOpU30H-
Tanu, 4TO NO3BOMAET COXPaHWUTL NPAMOW YrON MeXay BHYTpeHHed nosepx-
HOCTbIO BbICTYNA U FOPU3OHTaNbHLIM YYaCTKOM 3aMOUYHOM 4acTh.

3. YMmeHbweHne BepoOATHOCTH OOpasOBaHyA 3aKaTta y OCHOB3aHWA BbICTyNa
C ero BHyTpeHHeil CTOpPOHbI (NpU NepenofiHeHNWN 3aKPLITOrO KOHTPONbHOrO
Kanubpa packar 3a cyeT AaeneHUA 60KOBOW NOBEPXHOCTH YNCTOBOrO Kanubpa
CMewWwaeTca 8 HanpaBneHun NonoTHa NPOGUNA, YTO BbI3bIBAET CMATUE BHYTPEH-
Heit NOBEPXHOCTH BLICTYNa ¢ 06pasoBaHMEM 3aKaTa y €70 OCHOBAHUA) .

BbicoTy ucxoaHOn 3arotoBkn Hg, 3apasaemoit B Nepebit hacoHHbIN
Kanubp NO xofy NPOKAaTKW, ONPeAenAioT No ¢opmyne, NONYYEHHOR HAa OCHO-
BaHMM aHanu3a M O60GWEHMA AaHHLIX 33BOACKUX Kanubposok Mg =
= (25+n) (hy +0,6H(),rae n —vncno NONy3aKpsIThIX  KOHTPONBHBIX
xanubpos.

Pexxum 06xaThii paccunTbiBaloT BHauane ana nonotHa npoduna. Koaddu-
UMEHTLI OBXaTUA ANA HAKMOHHOIO W FOPU3OHTANbHOTO YYacTKOB 33MOYHOW
4acTM NPUHUMAIOT PaBHLIMKM KO3tduunenTy obxarua nonotHa. HepasHomep-
HOCTb BbICOTHOI aeopMauMn AONYCKaIOT B NepBbIX ABYX NO X0Ay NPOKaTKK
thacoHHbIX Kannbpax.

B OCHOBe METOAUKM NEXUT NOCTpOeHWe BCeX ¢haCOHHbIX Kanubpos no
KOHCTPYKTUBHLIM Toukam A, B, C, [, £ cpeaHeit nyuHumM roToBOro npoduna
(cm. puc. 60), coxpaHAOWMX NOCTOAHHOE NONOXEHWe BO BCeX (haCOHHBLIX
kanubpax. Yron usrmba a u pagvyc usruba nonotHa R, no cpeaHeit NUHUN
NPUHMMAIOT NOCTOAHHLIMK BO BcexX (HacOHHbIX Kanubpax. Takum o6pasom,
KanWBpOBKY PacCYMTLIBAOT NPOU3BOANTL NPY NOCTOAHHON CpeAHen NUHWUK
npocuna.

Ywupesue NpodunA NPOUCXOAWUT 33 CHET YBENWYEHWA ANUHLI CpeaHen
MUK /4 NPAMOSAVHEAHOrO 3NeMeHTa NOAOTHA U NPUHNMAIOT PaBHbIM

Aly = k AH,, (21)

rae k — Nokasatenb ywpenua, pasHeint 0,56 — 0,9 (MeHbLsee 3HaueHUe KO-
dbuumeHTa k 8 4epHOBLIX Kanubpax, 6onblee — 8 4YnCTOBbLIX) .

Mpy npokarke 3aroTOBKKU B8 NepBOM (hacOHHOM Kanubpe yupexne onpe-
NenAloT He NO cpeaHel AMHMKM, 8 NO rabapuTHLIM pasmepam pacKartos Npu

= 0,2

dopMUpOBaHMe BLICTYNa 3aMOYHOW 4acTW, KOTOPbI NPEACTaBAAET Hau-
Gonee OTBETCTBEHHbIW 3NEMEHT NPOGUAA, NPOMIBOAUTCA B OTKPLITLIX Kanub-
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pax ¥ NONY3aKpbITbIX KOHTPOMbHLIX. B OTKPLITLIX Kanubpax otcyTcreyer
BbICOTHOE 06)KaTUe BbICTYNa U NPOMCXOAUT NPUPaLLeHU e ero BbICOTbI.

B KOHTPOALHLIX NOAY3aKPbLITLIX Kanubpax OCYWeCTBNAETCA BbICOTHOE
o6aTue C uenbio NOAyYeHUA HEO6X0AUMOMN (hOPMbI BepxHelt KPOMKW BbICTYNa
1 NOCTOAHHOW ero BbICOTLI NO BCeW AnNUHe packata. B KOHTPOAbLHLIX Kanubpax

AnA npeaynpexxkaedna ob6pa3osaHnA 3aKkaTa y OCHOBAHMA BHYTPEHHEN rpaHn

8bICTYNA LIWPUHY Py4bA, (OPMUPYIOWErO BbICTYN, NpuHUmailoT Ha 05 —
1,0 mm 6onblue COOTBETCTBYIOWErO pasmepa 3agasaemoi nonockl. Koaddu-
umneHTLI 60K0BOr0 06XaTHA NO LWMPUHE BbLICTYNA 8 YUCTOBLIX Kanubpax NpuHK-
maiot 1,02 — 1,05, a 8 4epHOBLIX Ha KoHue BbicTyna 1,05 — 1,156 n y ocHoBa-
HUA ssicTyna 1,15 — 1,25,

Mpu npokarke npocvna 3aMOYHON YacTh 060aa BO3MOXKHA YTAXKKA HUXK-
Hell yacTu NeBoW HapyXXHOW rpaHy npoduna. na KOMNeHcauun ¥ Npeaynpex-
AeHuA YTAXKU NPeaycMaTpuBaloT NoxkHbie ¢naHubl BO Bcex kKanubpax, 3a
UCKNIOYEHNEM Y4MCTOBOrO M NEPBOTro NO XOAYy NPOKaTKY (hacOHHOro Kanubpa.
Winpuva noxwHoro cnaHua npumepHo B8 1,5 — 2,0 pa3a Gonbwe LWMPHUHDI
8bICTYNa, BbICOTA NOXHOTO hnaHua cocrasnaer 1,0 — 3,0 mm. g

Paamepbl ¢hacoHHbIX Kanubpos onpegenalot (cm. puc. 60) Ha ocHOBaHMK
reoMeTpuUvecKnx 3asucumocTen

ns = 1, +05H, tgf; —1/2cos B, sinf, + Hy/2sinBy;
hz 0,5H] + 12 Singz —0,5 Hz; Neg = hg/thz;

ny = (hy+ Hy —H\)/tgBs; my = (R, +05H,) tga/2; (22)
B=ns+my+{m;+ I;)cosa.

Anna o6ecnevennn ueHTPUPOBaHVA NONOCHI B BanKax W ynyyLeHUA yCNOBUIA
aechopmaunn (0cobeHHO BbICTYNa 3aMOYHOI 4acTW) YMCTOBON U BCe tacoHHbIe
Kanubpbl peKOMeHAyloT pacnonaratb NOA YrAOM K Ocu 8ankos. Mpu atom
yKAnoH o6bluHo coctasnaer 156 — 20 %.

Mocne pacveta KanUGPOBKU NPOMIBOAAT YTOUHEHUE BbLICOTHI WUCXOAHOM

sarotoBkn Ho = (HYy + h}) (35 —1,1 /7,08 - 1,82( Hy/H!), rae
HY + h} — o6wan BbICOTa 3aMOYHOM YacT 8 NepeomM NO x0ay NPOKaTKKW
chacoHHoM Kanubpe; HY — ewicora FOPU3OHTANbLHOIO y4acTKa 3aMO4YHON
4acTu B NepBOM thacoHHOM Kanubpe.

Pacuer Hy ®eayT metoaoM nocneposatentHbix NPUBAMKeHWit. B kavecTse
WCXOAHOW 3arOTOBKKW, 3a4aBaeMON B NepBbiit (acoHHLIt Kanubp, uenecoob-
Pa3sHO KCNONL30BaTb 3aroTOBKY ACUMMETPUMHOTO CEYEHWA KAMHOOGpasHon
topMbi. U3 Gonee MaccuBHOW 4acTU Takoi 3aroToeKW (HOPMUPYIOT 3aMOY-
HYI0 4acTb NpodUAA, a U3 TOHKOI 4acTU — NONOTHO Npoduna. cxoaHylo saro-
TOBKY KAMHOOBPasHOi (hOpMbI Ceayer, eclin 310 BO3MOXHO NO YCROBUAM
NpoKaTtku, hopmMupoBaTL 8 pebpoBoM kanubpe. Mpu 3TOM 3a cyeT U3meHeHMA
WKPUHBI 33roTOBKK MOXHO 3(htheKTUBHO pPerynnMpoBaTth CTeneHb 3anofiHeHna
MeTanNoM (hacoHHbIX KanuBPOB No vx WupuHe.

PaccmoTpeHHan MeToauKa pacdeta KanWGpoOBKW 3aMOYHON YacTy npoguna
obopa koneca 6bina UcNoONL30BaHa NPW NPOEKTUPOBaHNN Kanubposku npocduna

108

3aMOMHOro ocHoBaHnAa oboaa MP15.00-022 nz cranu Cr3cn Ha NnonynpombIw-
nexdHom ctaHe 500.

Mpn pacuete KannbBpoBKK UCXoAUNK 13 paseHCTBa Koad)qmuuemoa“osma-
THA ANA NONOTHA, HAKNOHHOTO N FOPU3OHTANLHOTO 3NEMEHTOB 3aMOYHOU 4acTH
ana kanubpoe 4 — 7. B kanubpax 2 u 3 npeaycMarpreani HepaBHOMEpPHOCTbL
06<atuit No anemeHTam npocduna. Meomerpuueckue pasmepsl Kanubpos onpe-
AeNANK NO cooTHOWeEHWAM (22) .

[na ymeHblieHna HepaBHOMEPHOCTU AehOpMauvi B NepBbIX ABYX (hacoH-
HbIX Kanubpax pe6posoit Kanubp BbINONHEH KNUHOOGPasHbIM. Mpwn o6xarun
3aroTOBKM NO LWMpKHHe B pe6poBOM Kanubpe NpeaycMOTPeHo cBo6oaHOe YW
pesve 40 10MM € OQHOM M3 pyuybes 3TOro Kanubpa, a 8 ApYrom pyube,
Hao60pOT, AONONHUTENLHOE O6XaTme (3aulemnenue) GOKOBLIMW NOBEPXHOC-
TAMK Kanubpa Ha Benuuuny 4 MM. Packar, BeIxoaAwMit ns peGposoro kannbpa,
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nmeeT knuHoo6pasnyio hopmy. Mpu npokaTke Nonockl B8 pe6posom Kanubpe
NpPoOncXoanT M3rnb packara B CTOPOHY Banka ¢ y3KUM pyysem. [1na npeaotepa-
weHun usrnba veobxoaumo npeaycmarpueath yeenuyeHue AuWaMeTpa ANA
BaNKa C Y3KUM pyvbeMm.

Ona obecnevennna NpupaleHNA BbICOTbI BbICTYNAa 3aMOYHOMN YacTW UCNOfL-
3yioT npu hopmupoBaHnn NPoduna NOAPAA ABa OTKPbITLIX YEPHOBLIX Kanubpa,
npuvyem Kanubp 2 WMeeT pazbemM NO AMAroHanM, YTo NO3BONAET N3MeHeHNeM
crenenyn sawemneHna (npu 3agave 8 Kanubp packara PasHOW WHUPKUHLI) pery-
nMpoeaTth BLICOTY BbICTYNA. B KOHTPONLHLIX NOAY3aKPLITLIX Kanubpax anA
yMeHbLEHWA BO3MOXHOCTY 06pazosaHuA 3aKaTO8 y OCHOBAHWA BbICTYNa CO
CTOPOHLI ero BHYTpPeHHeR rpaHi LWKMPUHa pyybA, (OPMUPYIOUIEro BbICTYN,
npuuata Ha 0,6 — 1,0 mm 6onblse cOOTBETCTBYIOWErO pasmepa y 3afaBaemoit
NonoChLI.

WivpuHy kanubpoe onpeaenAany NO UIMEHEHWIO ANWHLI cCpeaHeld NMHWUN
npoduna. Ywmnpexne paccuuTbiBanu no ypasHeHnio (21); nokasatens ywmupe-
HuA pasex 0,5 — 0,85.

Mpu onbiTHOW NpoKarKke NPOGMAA 3aMOYHOIR 4acTU 6bINO NOAyHeHO, 33
UCKNIOYEHWEM LMPUHBLI NONOTHA, NOAIHOE COOTBETCTBME BCEX MEOMETPUYECKMNX
pa3mMepoB TexHuyeckum ycnosuvam. lWnpuHa nonotHa Gbina Ha 3,5 MM MeHbwe
pacyeTHOW. AHanus TemMnNeToB NOKasan, yto Habniopany HesanonHeHwe Bcex
thacoHHbIX KanMbpoe €O CTOpPOHLI NonotHa. [lna nonayuenna neo6xoanmoit
WwupyHL! Npocduna Bbicota pebpoBoro kKanubpa Guina yeenuuesa co 155 po
160 mm.

Kanubposky nocne ee KoppekTtuposku (puc. 61) ucnonsbzosanu npu
ocBoeHUY NPOGUAA 3aMOYHOrO0 OCHOBAHMA o6oaa Koneca Ha NPOMbILIAEH-
Hom ctaHe 560 [ 69]. UcxoaHan 3aroTtoeka vimena ceveHne 200X67 mm.

MPOKATKA NPO®OUNA OBOAA KONECA
ABTOMOBUNA 3UN-157

flpokarka npoduneit 060408 BTOPOro TMna BCAEACTBUE OTCYTCTBUA 3aMON-
HOI1 4acTH MOXeET NPOU3BOANTLCA 6e3 n3riba NONOTHa B YUCTOBOM Kanubpe.

Mpu pa3spaborke kanubposku (puc. 62) npopuna oboga Koneca asTo-
mobuna 3UN-157 na nuHeitHom Tpexknetesom ctaHe 550 [ 71] 6bina npuHaTa
pa3BepHYTan KOHCTPyKUUA kKanubpos, obecneynBalowan B npouecce NPOKaTKN
NPOCTYI0 HAaCTPOWKY CTaHa, XOpOLYl0 BOCCTaHaBNUBaeMoOCcTb Kanubpos npu
NepeTouKax U HeGONbLIOK Pacxoa NPOKaTHLIX BaNKOB.

Ana Toro 4tobbl BO BpeMa NPOKATKW He NPOUCXOAUAO CMeuweHUA BaNKoB
OTHOCUTENbLHO APYFr Apyra, NpoeKuuM NPaBoW U NeBO vacTeit pasBepHYTLIX
Kanubpos Ha BEPTUKANLHYIO OCb AOMKHbLI BbiTb NPUBAUIUTENBLHO PaBHLIMW,
B kanu6pax, rae npocdunb nepeoHaYansHO OpMUPYeTCA, ANA NyYwero BbiNoA-
HeHuA 6OPTOBOW YacT MOXXHO AONYCKaTh PasHYLY B NPOEKUNAX.

Mpu pacuyete KanMBpOBKU WMPUHY KanubpdB onpeaenanu NO cpeaHent
NMHUM NpOohUNA C YHETOM YLIMPEHUA, NOCNE YEro NPOU3BOAVAWN HaNoXeHWue
yepTexxe LWABNOHOB W COOTBETCTBEHHO KOPPEKTUPOBanu WUPUHY. Tako#
ABONHOW KOHTpONb O6YyCNOBAEH CMNOXHLIM XapaKTepoM (hOPMOU3MEHEHUA B
pasBepHyTbIX Kanubpax, rae Kpome getopMauMn nNPOUCXOAUT CMeLLeHne
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33paBaemoit NONOCLI OTHOCUTENLHO Kanubpa U WTaMNOBKW B MeCTe coeanHe-
HKUA GOPTOBOM YacTH C NOSIOTHOM.

Yucroeoit kanubp (puc. 62), B KOTOPOM NPeayCcMOTPEHO BbinpAMAeHMe
nNpothUNA, PacNONOXKeH Ha BanNKax C YYETOM PaBeHCcTBa BEPTUKaNbHLIX NpOeK-
umnit obenx vacTeih NPocuNA, 4T0 UCKANIOHAET CMelLeHe BaNKOB NPU NPOXOX-
AEHMW NOAOCLI. YTON HakNOHa NOMIOTHa OTHOCUTENIbHO OPU3OHTANbHOR OcK
paseH 15°. Takoe pacnonoxeHne YACTOBOrO Kanubpa, obecneynsan NPOKaTKy
8 COOTBETCTBMM C TEXHMMECKUMM YyCMOBUAMU W 8 Npepenax AONycKos, sce
e umeer HepocraTku. Mpu pabovem nonoxkennn sankos (T.e. Npn NPoOxoxae-
HUW NOMOCbI) 3a30p MEXAy HWKHUM W BEPXHWM BankKamu CO CTOPOHbI TOpue-
B8O 4aCTM NONOTHA WM3-3a HEAOCTAaTOYHON XECTKOCTU Knetn gocrturaer 1,5 mMm
M 8 MecTe pasbema 3aTpyAHAETCA NnoflyyeHue ocTporo yrna. Moaromy B aTom
MecTe Ha roToBoM Npothune AONYCKaloT 3aKpyrienne papuycom o 3 mm. B
yepHOBbLIX KanuBpax yrofl HaKkfoOHa NOMOTHa M3MeHReTCcA B npeaenax 20 —
35%, nocteneHHo yBenuumMeanck NpoTHS X0Aa NPOKaTKM,

BankosaA apMmartypa ANA pPaseepHyTbiX Kanubpos nMeer HECNOXHYIO KOHCT-
PYKUMIO N COCTOMT W3 BbIBOAHbLIX NPOBOAOK WU HaNpasnAlOWMX BBOAHLIX
nuMHeek MnNM KOpoBOK, 3aKpenfieHHbIX Ha NPOBOAKOBLIX 6pycbax. BeoaHwbie
NPONYCKM yCTaHABAMBAIOT TOMbKO B YUCTOBOM Kanubpe, NpUYeM ¢ X NOMOWULLIO
B803MOXKHa HEKOTOpan peryauposKa pasmepos rotosoro npocduna. B o6xum-
HOW KNeTH, rae OCYUWECTBNAETCA YeTbipe NPONYCKa, Ha 33gHen U nepefHednt
CTOpOHe CTaHa BMECTO fINHeeK YCTaHaBNWBaldT  BBOAHbLIE CTOfbI, OTNIUTbIE
13 YyyryHa. 3a30p MeXxay BBOAHLIMM CTONlAMM | NPOKATHLIMW BaNKamu xena-
TeNbHO NpeAycMaTpMBaTh BO3MOXHO MeHbwe (8 — 12 MM), uHave npu
npokatke 8 Kanubpax 3 wn 4 npu BbIXOAe NOAOCLI U3 BaNKOB NPOUCXOANT
cpes 60K0BO# NoBepxXHOCTH GOPTOBOR 4acTW, YTO 3aTPYAHAET 3aAavy packara
8 nocneaylowmit Kanmbp.

Mocne oNbITHOI NPOKaTKK, B NpoUEcce KOTOPOi MMENIM MECTO HEKOTOpbIe
OTKNOHEHNA OT PacYeTHOI cxembl, GbinNn yBennynHbl Ko3gddruneHTbl 06xarua
anemenTo8 60pTOBOMN yacTn 8 Kanubpe 7. 3TO M3MeHeHne kanubposku Gbino
Heo6X0AMMO BCMEACTBNE NOBLILENHOTO yANUHEHNA NONOTHA B 3TOM Kanubpe.
B pesynbTaTe NONOTHO NPOGUAA NOAY4Yanu BONHMCTLIM, Yemy chocobecTeosana
TaKe HecCUMMeTpuyHan opma nonockl. M3-3a BOAHWCTOCTH nonoTtHa ¥ Npw
HEKOTOPOM HEe3anofIHeHMN NPeaYMCTOBOro Kanubpa Ha rotosom npocune
Habnionanu KonebaHme WKPUHLI NONOTHA. OaHAKO pasHKua B LIMPUHE NONOTHA
No ANWUHE NONOCHI He NPeBbILanNa A0NYCKaeMbIX OTKAOHEHUA.

Kpome Toro, npu ocsoeHun npoduna aAnnHa nonotHa 8 kanubpe 4 6bina
HecKoNbKko BGonble Heobxoaumoin. floatomy 8 kanubpe 5 HEMHOFO HWKe
pasbema Kanubpa co CTOPOHLI TOPUA 3aMOYHOW 4acTWU U3-3a CNUWKOM 6onbLuoit
cTeneHn CTecHeHMA NOAIYYanu BO Bcelt ANviHe TOHKUW BbICTYN meTasnna B suae
3ayceHua.

B nocneaylowem NO xoay NPOKaTKK Kanubpe n3-3a 60NbINX 3aKPYrNEHNIA
3aycerel, He 3aKaTbiBancA. TemnepaTypa sayceHua 6bICTPO NOHWKaNacL 1 NpK
YAAUHEHWM NONOCLI NPOUCXOANA PaspbiB 3ayceHla NO AnuHe nonockl. Ha roro-
8oM npocdusie NOAY4anu NSieHbl, KOTopble GbiNK ycTpaHeHb! TONbKO cMelle-
HWEM BANKOB B 06XXUMHON KNeTw,
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Mpu onbiTHO npokatke npoduna o6opa ana asTomawwnHbl 3US-157
pasmepbi NPOGUNA NOAYYEHbI B COOTBETCTBUU C TEXHUIECKUMU YCAOBUAMMN,

KANMUEPOBKA U NMPOKATKA 060408
HA HEMPEPBIBHbLIX CTAHAX

Mpocunu 060808 AnA Konec asTomobunei BcneacTsne X CROXHON HOPMbI
06bIvHO NPOKATLIBAIOT Ha CTaHaxX NUHEWHOrO TMNA C BanKamu AUAMETPOM
550 — 600 mm. Kpome Toro, rogosan NOTpe6GHOCTL 8 3TUX NpodunAax, oco-
6eHHO ANA MAWKUH NOBbLIWEHHOW rPy30NOABEMHOCTH, CPaBHUTENLHO HeBenuka
M NO3TOMY UX NPOKATKa Ha HeNPepbiBHbIX CTaHaX BO MHOrMX chy4yaax OKasbl-
BaeTCA Heuenecoo6pasHoOn.

B 10 e Bpema B8 cBA3N C GbICTPLIM pPa3BUTHMEM aBTOMOGUNLHOW NPOMBbILW-
NeHHOCTU W yHupuKauveh npocunert gpoKara ANA aBTOMOGUNECTPOeHUA
notpe6HOCTL 8 Npodunax ana 060408 aeToMO6UNEt NOCTOAHHO YBenuynea-
eTcA. Takyke NOCTOAHHO NOBLILWAIOTCA TPEBOBaHUA K KavyecTey 3TUX npoduneir
¥ 0COGEHHO K UX TOYHOCTH.

CyuiecTBeHHO® NOBblILUEHME KayecTBa U TOYHOCTU pasmepos npocunen
060408 MOXeT GbiTb AOCTUFHYTO TONLKO NPK UX NPOKAaTKe Ha COBPEMEHHbIX
HeNPepLIBHLIX CTaHax, obecneymealowmx BbICOKYI0 TemMnepatypy KoOHUA
NPOKaTKNW M 3afaHHYI0 TOMHOCTb Pa3mepoB. YuliTbiBan, YTO B8 HacroAuwee
8peMs HaKONNeH A0CTaTOYHbIA ONLIT NPOKaTKKN Npodnnein ana 060408 pasHo-

o6pasHoit hopMbi, paspaboTaHbl MeToabl Kanubposkwu 3TUX npoduneit n
OCHOBbI TEXHOMOrUN UX NPOU3BOACTBA, NPEACTABAAEGTCA BNONHE pPeanbHOn W
3KOHOMMWYECKU BbIFOAHOW NpOKaTKka npoduneikt ana 060a08 KoOnec aeTo-
‘Mo6uneit Ha HeNPepLIBHBLIX CTaHaXx.
B npakTuke OTewecTBeHHOrO NPOKAaTHOrO NPOM3BOACTBA YXKe WMeeTcA
[ 3, 72] onbiT npokatkun npognna o6oana 24 w Ha HenpepbiBHOM ctane 300.
Kanubpoeka (puc. 63) paccumtaHa C y4eTOmM COXpaHeHnA KO3atduunenTa
obxxatua B0 Bcex anemeHTax NPOGMAA KaAoro chacoHHoro Kannépa. C uenoio
yeennMyeHnma NPOYHOCTU ANaMETPbI BANIKOB YUCTOBOW KNeTH NPUHATLI MaKcK-
ManbHO BO3MOXXHbIMW. Yucno o6OpPOTOB BaNKOB YACTOBOW KNeTtu BblGpaHo
6amKe K MUHUManNLHOMY C Tem, 4To6bl He BbINTH M3 ANaNa3OHa PeryanposKu
uncen o6OpPOTOB B 4EPHOBLIX KAETAX, WMEIOWNX HOMUHAfbHbLIE ANAMETPbI
B8ankoe.
B yucrosom kanubpe KoahdmumeHT 06xaTA NO AHY KaHaBkW pased 1,54
" 3HaunTenbLHO Gonblue, Yem NO NONOTHY, rae 1/ = 1,3. 3ta KOppPeKTUPOBKa
6bina caenana Nocne ONbLITHOW NPOKATKWU, NPU KOTOpOW Habnopanu obpasosa-
HME 3aKaTa B HWKHWUX Yrflax KaHaBKu 3amMoyHoi yactu. Mpu NPUHATOM nHTeH-
cMeHoM 06aTuM 3aKkata B KaHaeke He obpasyercA. [lnA xomneHcauun yee-
NIMYeHHOTO 06XaTHA NO AHY KaHaBKK (T.e. BO n3berkaHne BO3IMOXKHOIA cepno-
B8UAHOCTU NOMOCHI) WU C Uenbio fyylwerQ 3anOfIHEHUA 8 YUCTOBOM Kanubpe
60pTOBOYN YacTH NPeayCMOTPEHO B NPeAYNCTOBOM Kanubpe yTonueHne 60pro-
80V 4aCTU 8 BUAE NOXHOTO hnaHua. KpoMe TOro, BbICOTa BbICTYNA B NPEAYNC-
ToBOM Kanubpe Ha 0,75 MM HUXe, Yem B YMCTOBOM (M3 pacueTa NPUPaWLEHUA
€ro OT MHTEHCMBHOTO OBXaTUA B OTKPLITOM HacTH YNCTOBOrO Kannubpa U gonon-
HUTENLHOTrO O6XaTUA OT BO3MOXXHOIO 3arofIHeHWA NPEeAYMCTOBOro Kanubpa
_Y MecTa pasbema Bankos) .
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Bce dacoHHbie Kanubpbl, 3a UCKAIOYEHWEM HUCTOBOTO, PacNONOXKEeHbl 8
gBankax Takum OB6pasoM, 4TO NOMOTHO NPOUNA NapannensHe OCK Bankoe.
B pesynbrate agnAa npokarku npoguna oboaa He TpebyeTcA cheunanuHom
8anNKoBON apmaTtypsl. Ha Bxoae nonocel 8 BanKKW, Kak NPU NPOKaTKe NEHT K
WTPUNCOB, YCTAHaBNMBAIOT PasbeMHble NO BepTUKANW BBOAHbIE KOPOGKMW,
Ha BbIXOAe Xe NOMOCLI U3 BaNKoe — OBbluHbIe NMHENKK, a TaKxKe BepXHNE U
HWKHME BLIBOAHLIE NPOBOAKKU. YnucToBOW KanubBp pacnonoMXeH HaKAOHHO K
ocu Bankoe, 4tob6bl obecnewnth YKNOH NPaBo 60OKOBOI rpaHn KaHaBKW
npoguna.

CroitkocTb Kanubpoe npu HenNpepLIBHOK NPOKATKe UMeeT 0cO6eHHO BaxxHOe
3HayeHMe. TaKk Kak me Becb NApK BafKOB BCAEACTBUE NepeTOveK UMeeT oanHa-
KOBbIE ANIA KAXAON KNETW AWMAMEeTPbl, TO NPY Nepesanke faxke OAHOW KneTn
NPUXOAWUTCA 3aHOBO HAacTPamBaTb CTaH. pW 3TOM CHWKaeTcA NPOU3BOANTEND-
HOCTb M yBenuyneaetcd xonnvyecteo Gpaka.

Hau6onee pacnpocTpaHeHHble BUAblI 6paka Nnpoduna cheaylowme: TONUIMHA
NONOTHa BHE NPeaenos AONYCKOB; WunpvHa BOPTOBON YacTU MeHbe MUHYCO-
BOro AONYCKa, He3anofiHeHne BbLICTyNa 3aMOMHOW 4acTW; 3aKaT B KaHaske
3aMOYHOI1 4acTU U B MecTe coeanHeHUA 60PTOBOIA YacTn NONOTHA.

ToHkyto 60pTOBYIO YacTb NOMyYarny 8 OCHOBHOM NO CAEAYIOWNM NPUYMHAM

a) B CBA3W CO CMeleHMEeM BanKOB OTHOCWUTENIbHO APYFr Apyra 8 OCesoM
Hanpasnednn. Tak Kak CTaH He UMEeT HAARKHOMO OCEeBOTO KpenieHnA Bankos,
7O 4T06bI YCTpaHUTL 3TOT AedeKT GbiNnM caenaHbl MUHMMAanbHbIE 3a30pLl B
3aMKax Ha KpaiHUX BypTax, orpaHuYnsalowme 3To CMelLeHne;

6) OT NepenoAHEHNA NPeAYMCTOBOro Kanubpa co CTOpOHbI GOPTOBOW YacTy,
MostomMy Npu 3apa¥e B YUCTOBYIO KNeTb NONOCA CMEWAETCA BBOAHON KOPOG-
KOW B CTOPOHY 33MOUYHOI YacTu M NpoMCXoanT cpe3 BopToBoit yacTn npocduna.

HezanonwxeHue BbICTYNa 3aMOYHOW YacTH NPOUCXOANT:

a) npu HenpasunLHOW 3apave nonocul 8 Kanubpel 3 nnan 4. Ecnn nonoca
cMelweHa B CTOpPOHy GOPTOBOI 4acTW, TO NOAYYAETCA OMeHb HM3KUIA N TOHKWNIA
BLICTYN, KOTOpLI B NOCREAYIOWMX KNETAX B OCHOBHOM COXpaHAET CBOU
pasmepbl;

6) npu cmewenun eepxHero Banka knetu VI (kanubp 4) 8 cTopoHy
60pTOBOIA yacTU. BeicTyn nNpodunAa TOraa NOMYYaeTCA 3HAYMTENbHO Lupe
NPeAycMOTPEHHOro KanubpoBkoil. B 3aKpbITO YacTh NpeaYucToBOro Kanubpa
NPOUCXOAUT 33 CYeT 3alleMAeHUA yMeHblleHne BbICOThbl BbICTYNa M, CNeposa-
TeNbLHO, HesanofHeHne ero B YACTOBOM Kanubpe. lpu npokarxke npoduna
o6opa Ha HenpepbieHOm cTaHe 300 6pak no npokaty coctasun 1,7 %. Mpous-
BOAUTENLHOCTL B rOpAUUIA 4ac U CTOWKOCTL Kannbpos 6bina 8 5 — 6 pas Bbiwe,
yeM NpuU NpokKartke nNpoduna 060aa Ha CTaHax € AMHENHLIM PacNOnOKeHWeM
kneveii [ 72].

B CWA 6b1nym ocBoeHbl [ 73] Ha HenpepbiBHbIX cTaHax 350 u 400 yeTbipe
npocunA TPaKTopHLIX 060408 wWnupuHoi 125, 140 u 190 mm 1 maccoit ot 4,0
20 25 Kr Ha 1 M ANMUHBLI ANA NHEBMATUYECKUX LIWH KONEC TPaKTOpOB, TAraven
W rpy30BbiX aBTOMAaLLMUH.

TouHoCTb pasmepoB NpoKaTbiBaembix npodunei ot +0,125 go —0,25 mm,
33 UCKNIOYEHVEM TeX pasMepoB (B 4acTHOCTM obuwelt WrpuHbl 06043 U ANNHDI
60pTOBOM 4acTh), BLICOKAA TOYHOCTL KOTOPLIX NPaKTUYECKU He Tpebyetca.
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Puc. 64. Yucroebie Kanubpbl M X PacnonoXeHvwe B BaNKax NpW NPoKaTke npodunei
o6oaos
a— 125; 6 — 140; & — 190 Mm
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Konuuecteo ¢acoHHbIX Kanubpos 8 3aBUCMMOCTU OT (hOpPMbI W pasmepos
npoguna o60aa paBHO CeMU AN AEBATW.

Ha puc. 64, a n 6 npueeaeHbl pasmepbl YACTOBbLIX Kanubpos K pacnono-
}eHve MX B BanKax Npu npokarke npoguneit o6ogoe 125 n 140 mm Ha Henpe-
pbieHOMm aBeHanuatnkneresom crade 350. Knetn |1, Il n IH wmeioT ropnson-
TanLHOe PacnofioXKeHve BanKoe M o6wwik NPUBOA OT OAHOTO 3NEeKTPOABWra-
Tena. Ha ocrtanbHbIX KAETAX yCTaHOBMEHbI MHAWBMNAYaNbHblE 3NeKTPOABWra-
Tenu ¢ perynuposkoit uncna oboportos. Knern 1V, VIill n X — c septnxans-
HoIMW Bankamn. [lnuHa ecero crava 41,7 M, makcumansHoe Yncno o6oportos
BanKos yucrosoi Knetu cocraenaer 800 06/MuH.

Hactpoiiky npogmna o6Goaa 125 MM OCYwECTBRAIOT FOPU3OHTaNLHOW W
BEPTUKANLHOW YCTAHOBKON BanKoB. TOYHOCTL NPOKATKW ANA ANNHLI FOPU3OH-
TanbHoro ywactka (pasmep 19,8 mm) Goproeoi vactu (puc. 64, a) cocrae-
naer * 0,8 mm, a ana paguyca usrnba nonotHa ot 0,75 mMm o —3 mm.

fpn npokatxe npoduneir o6oga 125 n 140 mm Ha ctave 350 Bcneacreme
obwero npueoga xneteit |, Il n Il npuxoantca cobnioaats 8 aTUX KNETAX
NOCTOAHCTBO CeKyHAaHbIX 06bemoB. [inAa npodmna 125 Mm npu ero npokarke
TOAWMHA NO WINPHUHE NOYTU HE N3MEHAEGTCA, HO BO3HWUKAIOT 3aTPyAHEHNA N3-3a
Manoi TONWMWHLI CTeHKN, KOTOPan cocTasnAer scero nuwe 3,4 Mm. Y npodunna
140 MM TONWMHA NO LYMPUHE U3MEHACTCA HE3HAYUTENbHO.

Pasvem Bankoe & 4MCTOBLIX KanuBpax HaXOAUTCA 8 UEHTPe 3aKpyrieHna
paguyca KOHUA Hapy>KHOW rpaHn 3aMOMHOI vacTu. BHyTpeHHAA NOBepxHOCTL
BbLICTYNA 3aMOMHOW 4acTW AOMKHa BbiTb BbINONHEeHa TakMM o6pazom, YTO6bI
MCKAIOYNTL NepenofnHeHmne ANA 3aMOYHON 4acTw.

Bo wusbexxaHne 60KOBOro MCKpuBNeHMA NOMoc Heobxoaumo cobniopath
NPONOPUMOHANLHOCTL BEPTUKANLHLIX OBXatui No WwupwuHe. B nepsbix Tpex
npoxoaax, rae NPOM3BOAUTCA NepeoHavanLHoe ¢opMmuposaHne npoduna
obopa, 3TM 06XaTWA, ecrecTeeHHO, He MOryT 6biTb NPONOPUUOHANLHLIMMW.
Moatomy npu pacyere Kanubposxun aenat kanmbp nononam wn cobniopaiot
pPaBeHCTBO Nnowaneit NeBoit n NPaBot vacTen.

Ana obecneveHna HafeXXHOro opMUPOBaAHUA 3aMOYHON YacTK, ¥ B NEPBYIO
ovyepeab ee KaHaekn, 06bIYHO 060461 NPOKATLIBAIOT C N3OTHYTLIM NOMIOTHOM.
Buinpamnexne NONOTHa NPOGIMAA NPOM3BOAMTCA B XONOAHOM COCTORHWUM NPY
COBMeELEeHUN 3TOW onepaunm ¢ npoueccom sarwbku npoduns B Koneco.

MNpodpune o6opa 140 mm (puc. 64, 6) NO KOHUrypauun 3HauNTENbHO
cnoxcvee npogmna o60opa 125 Mm. [lna BOSMOXKHOCTH ero NPOKaTKN 3aMOM-
HaA 4acTe OTOrHyTa OT BepTMKanu noa yrnom 12°, a GopTosaa vacTb — noa
yrnom 21°. O6wwit yron usorHyToro ywactka cocraenaer 33%. Kpome usru6a
NONOTHa NPeAYCMOTPEH AONORHUTENLHLIF OTrMG 6opToBoi yacTn Ha 2°. Takoit
usrné npodmnAa NO3BOANN NONYYNTL OAVHAKOBbIE MUHMMANbHLIE ANAMETPbI
HWKHEro Banka ana 60pTOBOM M 3aMOMHOW vacTeit. CeyeHne npohunA xopowWwo
c6anaHCcMpoBaHO, TaK KakK HeWTpPanbHan NMMHNA NPOXOAUT Yepes UeHTP NONOTHA.

B cBa3sn ¢ Tem, 4TO pa3mepbl KaHaBKU AOMKHbI BbiTe NONYyYeHbl ¢ 6onbLueit
TOYHOCTbIO NPUHAT AMA 3aMOYHOW 4acTW pasbeM cHusy. [Moaromy sbicTyn
3aMOuYHOI YacTU (hOPMUPYETCA B 3aKPbLITOR vacTu Kanubpa, wto n obecneun-
8aeT BbICOKYIO TOYHOCTb €ro pasMepos. TOUHOCTL BbLICOTLI BLICTYNa 3aMOYHOMN
vacTm gonxHa 6biTb £ 0,8 mm.
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Ha puc. 64, 6 npuBeaeHbl pasMepPbl YNCTOBOro Kanubpa gnA NPOKaTKMW
npopuna oboaa 190 mMm Ha HenpepbiBHOM crtaHe 400. B ceasu c nsrn6om
nonotHa noa yrnom 30° yron mexay 60KoB0i# NOBEPXHOCTLIO GOPTOBOI
4yacTU N HeTpanLHOW NMHWeEN cocTasmn 71°30', a Mexxay BHYTpeHHei CTOPOHO#M
BLICTYNa 3aMOMHOW 4acTW W HelTpanbHoit nuHmenn 78°30°. Taxam copma
kanubpa obBecneynsaeT xopollee Ka4yecTBO NOBEPXHOCTU rOTOBOro Npoguna
B 3TUX MeCTax W NOBbIWAET CTOMKOCTL Bankos. Pasvem Kanubpa co CTOPOHbI
33aMOMHOM 4acTH caenaH cHU3Y, T.e. TaK e, Kak 1 ana npoguna o6oga 140 mm.
Mpu 3TOM BO3MOXKHA PErynMpPoBKa oMepTaHuil BbICTyNa (BbICOTHI U TONWMHGI) ,
4TO BecbMa BAXHO, TaK Kak GOKOBOe CTONOpPHOE KONLUO aBTONOKPbLIWKK
AOMKHO CBOBOAHO CKONL3NTL NPK ee cGopke i pasBopxe.

Mpw npoekTMpOBaKHNUKM KanB6poBOK NPOUneit 060408 NONOKEHNE HENTPanD:
HOM NMHWKN KAXAOro Kanubpa onpeaenAioT NNAHMMETPUPOBAHMEM NAOLWLAAERA.
Mo 3toMy cnocoby HeWTpanpHyld AMHWIO NPOBOAAT Tak, 4To6bi Nnowaan
xanubpa Hag Heit n noa Helt 6bINK paBHbI.

Tak Kax TOYHOCTL 6oNbLWMHCTBA pasmepos oboaos 125, 140, 150 n 190 mm
xone6nerca ot +0,125 o —0,25 MM, TO COOTBETCTBEHHO WABNOHLI U pacTouKa
pyybes A0MKHbI GbiTb BbINOMHEHLI C BbLICOKOW TOMHOCTLIO. Mo3aToMy AnA ecex
pyubee (3a UCKNICYeHWEM NEpBbIX TPex), HEOGXOANMO WU3FOTOBMATL ITANIOH-
Hble WabnoHbl, KOTOPbLIE CRYXAT ANA KOHTPOMLHOW NpoBepkH pabounx, noca-
AOYHBIX U BCNOMOTaTenbHbIX Wabnowos. MakcumanbHaa NPoOU3BOANUTENLHOCTbL
ctada 400 npu npokarke npoguna o6oana 150 MM 8 nepuos ero OCBOeHMA
coctaeuna 680 T 8 cMeHy.

KANNBPOBKA Z-OBPA3HOIO MPOOUNA ANA OBOAA
KONECA ABTOMOBUSNA A3-66

MNpn oceoevnn npodmna Z-o6pasHoit opmbl ana oBoaa koneca asTo-
mawnnbl TA3-66 (puc. 65, a) Ha nuuentHom Tpexkneresom craHe 550 Gbina
paspaborana metoauka kanubpoeku [ 67], kotopan enocneacrewmn Guina
“cnonbL3oBaHa NPY NPOEKTUPOBaHNKN Kannbpoekn Npodnna BOpToBOro KonbLua
[ 74]. B ocHOBY MeTOAMKM NONOKEHO NOAHOE COBNAAEHME CPeAHNX NMHWN
60KOBLIX 3neMeHTOB Npotnna (BOPTOBOIA HacTH N NONKK) BO BCEX (HACOHHBLIX
pa3BepHyThIX Kanubpax W NOCTOAHCTBO 6a30BbiXx pasmepos. Z-06pasHbii
npodune ana 060408 NnpokatbiBaloT 6e3 narnba nonotHa. YepHoesie Kanubpel
MMEIOT PasBepHyTYI0 (OPMY, aHANOTUYHYIO TON, KOTOPYIO MCNOMbL3YIOT NpU
npokarke 3etoson crann [ 3]. Konnyectso ¢hacoHHbIX Kanubpoe Ha ocHOBa-
HUW NPaKTUMECKOro ONbiTa paboTbl NPUHMMAIOT pasHbIM 6 — 8, yTo BnONHe
AOCTAaTOMHO ANA NOAyYeHWA 3eTOBOR CTanu, B TOM YUCNe M TOHKOCTEHHOW.
Yucrosoit kanubp pacnonaratlor B8 BanKax TaKUM O6pasoMm, 4TOBbl HWKHWE
Kpaa GOPTOBOW YacTM U NOAKWN HAXOANNNCL HA OAHOW FOPU3OHTANLHOWR NUHUK
x —x (pwc. 65, 6).

Y106b1 O6eCneYnTs NPaBUNLHOE 3aNOfHeHne yrnoe npocmna (toukn B8 wu
C) Heo6x0aMMO €O3AaTb YCNOBMA TOMHOFO COBNafieHMA Yrnoe Npu npokarke
8 KaxAOM (haCOHHOM Kanubpe, T.e. ANA BCeX COXPaHATb NOCTOAHHbLIM 6aso-
eble pasmepbl b; v H, KOTOpble ABARIOTCA CTOPOHAMKU NPAMOYrOfibHUKA
BECF.
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L, = B, —0,5‘H3 —-05H,. (25)

' Mpu 3TOoM 3aech U B AanbHeliLiemM yTONUieHWe NONOTHA CO CTOPOHLI GopTo-
BOVi 4acTK Npu onpeaeneHNn ANUHLI CPeaHen NNHUN He YUMTLIBAeTCA.
DnuHa cpepxel nuHUM L 6OpTOBON YacTu

Ly = Hg+05H, —05h; —05(R3+ Ry) +

+0,257 (R3+ Ry) + B4 +05H; —05(R3 + Rs). (26)
Onuna cpeaHelt nnHUKM L3 nonKu

Ly = h¢ —05H; +0,25n(r, +05hs) +8,. (27)
CoxpaHAa NOCTOAHHLIMU ANWUHLI CPEAHUX NUHWIA NONOTHA, 6OPTOBON YacTH

1 NONKM, CTPOAT YCNOBHbIM YACTOBO#M Kanubp (puc. 66, a) . 3Havenne papuycos
cpeaHNUX NUHWI GOPTOBOW 4acTh M NONKKU ONPeAeNAloT B 3aBUCUMOCTU OT ANNH
‘ cPeaHNUX NUHWIA ITUX INEMEHTOB U OHWU COOTBETCTBEHHO PaBHbI

Q15
K

Jo
45206

Ry = (03+04)L,, R, = (0,3+04)L;. (28)
Pasmep Hg HaxopAT M3 COOTHOLLEHUA
H, = (05+0,6)H. (29)
b, by b, by b5
<<
[ » }' Jo —e’
7
& 90° N
./ % .é, s
<& a /»g
| A
i
83
Puc. 65. FoToBei#t Nnpodune @ u cxeMa ANA ONPeAENEHUA PAaCNONOXKEHUR YACTOBOrO
xann6pa n 6a3oBbix pasmepoB 6 Npu npokaTke NpodunA o6oaa FA3-66
by b by b b
Ana onpegeneHna 6azoBbix pasMepoB bH; u H Heo6Xx0aUMMO BHavane
HalUTM yron f HakNOHa NONOTHAa OTHOCWUTENLHO FOPUSOHTaNLHOW NUHWK (T.e. g \f £
cpeaHeit nuHuK Bankos) . U3 puc. 65, 6 nmeem: | 0 s P
By = By +B; + ry — rysinn/4+ B, sin 1r/4,} (23) ® - 281 *"\g
. . ¢ ” \.
H; = Hg+ hg+ rysinm/4+ B, sinn/4. T N T A4 =
& B - o
Torpa t9f = H,/B3, B = arctgH,/B;. 63 4 > N
Danee HaxoaAT 6a3oBeie pasmepbl by 1 H: ’ A
by = (B —H, t9B)cosp; H = by taB+H,/ cosB. (24) F £ %

Puc. 66. YcnoBHbIi unctoson Kanubp (8 ) v paseepuyjuﬁ NOArOTOBUTENbHbIA Kanuép
( 6 ) npu npokatke npocuna o6oaa FA3-66
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OpauHatel b3 n b; uextpos paauycos R, 1 R, B yCNOBHOM YACTOBOM
1 YepHOBbLIX Kanubpax paBHbI

b3 = Rl tg7/2-—(H5-—0,5h2)tg(1'r/2—‘7), }

b4 = R, tg‘y/2—(H6--0,5h5)tg(1r/2—-7). 30
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Puc. 67. Paamepbl kanub6pos AnA
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Mpu BLIGOpe paguycoB R, u R, v pasmepa Hg HeOGXOAUMO NPUHUMATDL
B0 BHUMaHMe KOHBWUrypauuio GOPTOBOIA HacTW U NONKKU NPOuNA B YACTOBOM
Kanuépe W AONONHWUTENLHO YTOYHATL KOH(MIypaumio YCnoBHOIO YACTOBOFO
KanuMépa HanoXKeHNWeM ero Ha YACTOBOW Kanubp. PacnonoxeHne cpeaHUX NUHUA
FOPU3OHTaNbHLIX 3NEMEHTOB GOPTOBOK 4acTM W NONKM Ha OAHOW NPAMOW,
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NPUHATO® ANA BCEX 4EPHOBLIX KanNMGPOB, CNOCOGCTBYET CyLIECTBEHHOMY
YMEHBLUGHWIO OCeBbIX YCWMW, WU, CNeAOBaTeNbHO, YCTOMYWBOCTH Npouecca
... Npokatku.

BDanee Ha OCHOBaHMW NPaKTWYECKOrO ONbLITa U B 3aBUCHMOCTH OT OCOBeH-
HOCTEH KaXKAOFO KOHKPETHOrO CTaHa, ANA KOTOPOrO NPOEKTUPYIOT KanuG-
POBKY, BbIGUPalOT KOIDDUUNEHTLI 06KaTUA ANA OTAENbHLIX NEMEHTOB

- npocuna no Nponyckam.

AnA Bcex 4epHOBLIX acOHHBIX KanWBPOB paccTOAHUe MexXay yrnamu
nonoTtHa (BepwMHamMu NpPOMNA) NO FOPUIOHTaNKU W BepTUKanu, paaunycbl
CPEAHWUX NUHWA GOPTOBOW YacTW U NONKK U NONOXKEeHWE CPeAHNX NUHWIA ropu-
30HTanbHLIX 3NEMeHTOB GOPTOBOW 4acTU U NONKW NPUHWMAIOT NOCTOAHHLIMMK!
by = const; R, = const; Hg = const; H = const; R, = const.

Takum o6pasom, B npoluecce NPOKaTKU NONOTHO nNpodunA cdopmupyetca
NPU NOCTOAHHBLIX Pa3Mepax NO FOPUSOHTaNW M BepTUKaNU Mexxay BeplunMHamu
npoduna. POpMoNU3MeHeHUs NONOTHA NPOMCXOAUT NPU OGXKATUM ero TONWUHBI
U PaccTOAHUA MexAy BepLinHaMu NPodrnA U Npu pacyete KaNnUBGPOBKK yBenu-
YeHMe ANUHLI cpeaHeld NWUHUM NONOTHa He YYUTLIBAalOT. PaccuyMTaHHOe no
dopmyne (1) nonkHoe ywmperve B KanuBpe pacnpeaenaloT ¢ y4eToM NPUHATON
CTEeNeHU CTEeCHEHUA NPONOPUUOHANLHO ANWHAM CPeAHUX NUHWI GOPTOBOI
4acT W nonku. YiwupeHve ONpefenaloT ANA MUHWMANLHOrO AONYCTUMOFO
Auvametpa Bankos. B 4ucToBOM KanuGpe ylwmpeHve cBo60gaHOe. B OcTanbHbIX
Kanubpax ywmnpexue pasHo 0,6 — 0,8 ot cB060aHOFO.

Ana passepHyTLIX YepHOBLIX Kanu6poe (puc. 66, 6) yMeHbiueHne no
Npoxoaam NO XoAy pacyeTa YrnoB packpbiTUA <y GOPTOBOW 4acTy U NONKM
NPUHMMAIOT PaBHBLIM YMeHbLLIEHWIO YINa HaKNoHa NonoTHa f: Ay = AB.

PassepHyThie Kanubpbl paccunTbIBalOT B cOOTBETCTBUM ¢ pUc. 66, 6 B cne-
AyoweM nopaake. TonwmHy h, NONOTHa NO BepTUKanNW B pa3BepHYTbIX
Kanubpax onpegenatoT no dhopmyne

VH? +{b3/H? —1) (H? +b2) —2H
hy = . (31)
(b2 /HT — 1)

Mo svoit xe Gopmyne NOACUMTLIBAIOT U TONWIMHY MO BePTUKANU ANA YTON-
LWeHUA NONOTHA Y OCHOBaHWA GOPTOBOMN YacTH.
Yron HaknoHa nonotHa onpegenaioT no ¢opmyne

B = arctg[ b,/ (H — hy)]. (32)

PaccuuTeiBaloT TONWMHY NO BepTUKanW HaKNMOHHOrO anemeHTa GOPTOBOM
vacth hy = Hy/cosvy.
3atem onpenenaloT ANUHY cpeaHeit NUHUM NONOTHA

Ly = by/cosB —2(JIK/cos B), (33)

rae JIK = 05(h; —h,)/(tgB+ tg7y).
AnuHy cpepHeit nuHun /3 6OpTOBOIM YacTH 6e3 ropU30HTaNLHOrO 3nemMeHTa
WUPUHOWA b, BBLIYMCNAIOT NO hopmynam
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Is =« GT + TM + MK,
rae \« GT = 0,01745R, vy, MK = JIK/cos v,

Hg —05h;—R, (1 —cosy )
™ = . (34)

sin vy

opﬂVlHaTa b3 ueHtpa paaguyca Rl paBHa
b3 = Rl tg7/2+(H6—'0,5h3)tg(7r/2—'7). (35)

Ananorunuto no dopmynam(32), (34) n (35) onpepenaT pasmepbl NONKu
npocdunA B pasBepHYTLIX Kanubpax.

Papuycel 3akpyrneHuit B pasBepHyTbIX Kanubpax BbiBUPalOT KOHCTPYK-
TUBHO. HelTpanbHiie NUHWK acOHHBIX KanUGPOB NPOBOAAT Y4epes X LeHTPbI
TAXeECTU. YuUTbLIBAA YCNOBUA W3rn6Ga GOPTOBOI 4acTW U NONKWU B YUCTOBOM
Kanubpe, pPasbembl BankoB ¢ 06eUX CTOPOH KanuGpOB BLINOAHAIOT B OAHY
CTOPOHY.

OkoHuatenbHbie pasmepbl KanuBpos NpuseneHs! Ha puc. 67.

Tnaea 5. NONOCOBLIE NPOGUNN C YTONWEHNAMNU
No KPAAM

COPTAMEHT U CNOCOBbLI MPOKATKW

MonocoBbie npodunyv ¢ YTONWEHUAMW NO KPaAaM LWMPOKO MCNOMb3yHT B
aBTOTPaKTOPHOW NPOMBILUNEHHOCTU NPU U3FOTOBNEHWN 3BEHLEB ABEpPHBLIX W
Ky30BbIX netenb (puc. 68), pacnopHeix Konewy Konec 1 apyrux aetanei. Yvon-
WeHUA npocdunAa nNo Kpaam HasbIBalITCA FONOBKaMWU WMNKU WapHUpPaMu, a
NPUMBIKaOLLLAA K TONOBKaM NOIOCOBAA YacTb — NONOTHOM Npoduna.

Monocosbie Npodunu ¢ yTONWEHMAMU NO KPaAM NPOKaTbiBalOT OGbIYHO B
CABOEHHOM Bufe. YTONWweHUA Ha npodunax ARA AeTanei ¢ wapHUpamn MMeloT
NPerMyLLeCTBEHHO KPYrny GopMy nnu xe 6113KyIo K Heil.

Mpu npokatke B caBOeHHOM Buae obBecneuvMBaeTcA cUMMeTpuAa Npoduna
(a cooTBeTCTBEHHO W KanUBpPOB) OTHOCHTENLHO BepTUKANLHOW OCU U 3HAUU-
TeNbHO YNPOULaeTCA TEXHONOrMA NPOKaTKW, UCKNKYaeTcA U3rM6 nonoc npu
npoKatke W, OCO6eHHO, MpPX OXNAXKAEGHMA Ha XONOAWUNbHUKE, YNPOLLAEeTCA
HacTpoiika cTaHa. [IpokaTka B CABOEHHOM BWAE 0COBEHHO BaXKHOE 3HaueHue
npuobpetaeT nNpu HebONLILOW WKUPUHE OAWHAPHOro npodunAa, TaKk Kak npu
CABavBaHWW OTHOLLEHWEe Nnouiaaelt HeOAUHAKOBO OGXUMaeMbIX vyacTen (rono-
BOK WU nonotHa) ysenuymsaetcA. lNpokaTtka Takux npocduneit B OAWHAPHOM
suae npusoavna 6bl K 3HaYUTEeNbLHOMY M3rnby v ckpyuyusaHuio nonoc. B to
e BpeMA NpU 3HaYNTEeNLHOW WKpUHe cABauBaHWe NPOUNA NpuBeno 6bi K
HEBO3MOXKHOCTU ero MPOKaTKN Ha CYLUeCTBYIOLIMX NPOKATHbIX cTaHax M3-3a
CNNILKOM 6ONLWOIA WNPUHBI NPU CPaBHUTENLHO He3HaYUTeNbHOW ToNLUHe
nonoTHa npocgunna.

Ecnun paHee AnA ABepHLIX NeTeNb NPUMEHANW rOpAYeKaTaHbie creuunankHble
npocdmnun, TO 3a nocnegHne roasl Bce GONbilee YNCNO aBTO3aBOAOB NEPeXofUT
Ha Npodnnu BbICOKOW TOYHOCTU, XOTA OHU UMEIT 3HaYMTeNLHO 6onee BbICO-
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KYI0 cToumocTs. [lpnunHa atoro sakniouaeTcA B TOM, YTO ANIA FOPAYEKaTaHbIX
npoduneit AONYCKalOT NO YCNOBUAM TEXHONOrMN 3HAYUTEfNbHbIE OTKNOHEHWA
NO reoMeTPUYeCKUM pasmepam.

W3-3a GonblunMx AONYCKaeMbIX OTKIOHEHWIA Ha reoMeTpuuecKue pasMepbl
ropayeKaraHoro npoguna (puc. 68, 2), npeaHasHa4eHHOro ANA M3FrOTOBNEHUA
ceMK pasAnvHbIX BUAOB ABEPHbIX U KANOTHBLIX NeTenb aBToMo6una ‘Mockeuy”’,
nocne cBepfieHNWA OTBEPCTUA B rONOBKe LWAPHUPa TONUWMHA CTEHKW MOXeT
6bITb HeogMHaKoBa NO nNepuMeTpPy. TONWMHA CTEHKW LWapHUpa NOnyyYaeTcA
0AVHAKOBOW nWUWbL B TeX CNy4aAX, KOraa ronosku Npoduna npeacTaBnAloT
co60it reomeTpuyeckn NpaBUNbHLIA Kpyr. OaHaKo NONY4YUTL B MaccoOBOM
KonuyecTBe Npodunb ¢ MaeanbHO KPYribiIMW FONOBKaMU C NOMOLILIO FOpAYeit
NPOKaTKU B ABYXBaNnKOBbIX KNETAX He NPeACTaBNAeTCA BO3MOXHLIM. Yem
6onblue None AONYCKOB, TeM GOoNbLe U Pa3HOCTEHHOCTh FONOBKM LWapHUpa.

Takum 06pasom, MCNONL3OBaHME FOPAYeKaTaHbIX Npoduneit ANA ABEPHbLIX
neteNs CHWKaeT TOMHOCTL U3rOTOBMEHWUA LWAPHUPHLIX COeAWHeHWA. B pesynb-
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Puc. 68. FopRYeKaTaHble NPOGUNK ANA ABEPHLIX U KY30BHLIX NeTens asTomobuneir: |
a — 3WN-130; 6 — TA3-51; 6 — TA3-51; 2 — “Mockeuu’; @ — “Mockeus-NXK";
e — BA3; » — F'A3-24; 3 — BA3; v — 3A3
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TaTe YXYALWAOTCA NPOYHOCTHbIE XapaKTep1CTUKK ABEPHLIX NeTenb W He ob6ec-
fIeYMBAaETCA HEO6X0ANMAR FeOMEeTPUYHOCTb CanoHa aBTomMobuna,

K ropauekataHbiM NpothunAM ANA ABEPHbIX NeTenb 88TOMOGUNelt NpeAbAB-
NAIOT pasnuyHble TPEBOBaHUA NO TOYHOCTU Pa3MEPOB U KauecTBY NOBEPXHOCTM.
Ha puc. 68, » npuBeaeHbl Pasmepbl U AONYCKN FOPAYEKATaHOro Npodunia
nepBoil kateropuu us ctanu 35 ana asTomo6una "A3-24. Maccy npodvna Ha
1 M ANWHEI NpWU NOCTaBKe NO TeopeTiieckoi macce npunumaior 11,03 «r.
KpoMme nepBoOi KaTeropvuv npoKaTLIBaloT npoduns BbICLLEA KaTeropnun, KoTo-
pbliii MeeT Te ke caMble pasmepbl, HO OTNWuaeTcA Gonee KeCTKUMMU pONyc-
KaeMbIMW OTKJIOH@HUAMM ANIA BbICOTbI LwapHUpHOW 4actn (13 £ 0,75 MMm)
BbicoThl nonku (8 * 0,6 mm). MNpu npokatke npocduna B Mecrtax pasbeMa
BanNKOB B LUAPHUPHON 4aCTW y TOPUa NONOTHa AONYCKalOT Namnac LWWPUHON
80 3 mm v Buicotoit 4o 1 Mm. KpuBnsHa nNpokaTtku He AOMKHa NpesbilaTh
8 MM Ha 1 M anunKbl. NlonepeuHylo KpUBKU3HY 3aMEPAIOT NO CTpene NporuGa v
OHa He AOMKHA BbiITb Gonee 3 MM. AHaNOrMuHbIE UAN NOAOGHLIE TReGOBaHUA
NPeAbABNAIT W K APYFrUM ropadeKataHbiM NpodunAM ANA ABepHbIX netent
aBTOMOGUNeN.

XonoaHoaethOpMUPOBaHHbIe NPOUNN ANA ABEPHLIX NeTeNb aBTOMOGMnei
B8 OTNMYMEe OT ropAYeKaTaHbiX O6NafaloT BbICOKON TOYHOCTLIO W3rOTOBREHUA.
TexHuuecKkue yCAOBUA Ha XON0AHOAehOPMUPOBaHHbIe Npodvnu npegycmaTpu-
BalOT YMeHbLLEHWE NMONA AONYCKOB NO TOMNLMHE NONOTHA B 2 pasa, No WUpHUHe
npoduna — Gonee YeM B 3 pasa U NO BbLICOTe FONOBOK — Gonee Yem Ha 60 %.
OaHaKo CTOMMOCTL XONOAHOAe(OPMMPOBaHHBIX NPOdUNen 3Ha4UTeNbHO Bbilue
ropAYeKataHbIX ¥ NO3TOMY WX NpUMeHeHWe AOMKHO WMeTb AOCTavouHOe
TeXHONOrMYeCKOe N 3IKOHOMUYECKOe 060cHOBaHNe.

HecMOTPA Ha cyLLeCcTBEHHOe yBenuyeHre KONMYeCTBa OCBOEHHbLIX 3a nocnea-
HWe oAbl HOBLIX Npodunelt ANA ABEPHLIX NeTenb COPTaMEHT 3Tnx npodunei
Bce euje HenoNHOCTLIO OTBEYaeT NOTPEBHOCTAM aBTOMOGUNLHOW NPOMbILLNEH-
HocTU. Benepcreue atoro KoaddruneHT MCNoNL30BaHUA MeTanna npv U3roTos-
neHWU 3BeHbEB ABEPHLIX feTeNb Ha PasNUYHbLIX aBTOMOGUNBHLIX 33aBOAAX
Kone6neTcA B WMPOKWX npeaenax. Tak, Hanpumep, cheuuanbHbll npoduns
ANA ABEPHBIX NeTeNb rpy30BOro asTomo6una TA3-51 (puc. 68, 6) ucnone-
3yI0T TaKKe B KauecTBe WCXOAHOW 3aroTOBKWU ANA W3TOTOBMEHUA 3BeHbeB
netenb ¢ Gonee y3kuM NONOTHOM Ha Apyruvx asTosasoaax. Mpu atom koaddu-
UMEHT WCNONL3OBAHUA MeTanna npu W3roTOBNEHWM nevenb KoneGnevca oOT
1,0 no 0,3.

Mepepacxos MeTanna npu WM3FrOTOBNEHWM ABEPHBLIX NeTen, OGYCNOBneH
HEROCTaTOMHBIM KONWYECTBOM 3TUX npodunei B copTameHTe NPOKaTHLIX cTa-
HOB. B HacToAllee BpemMA Ha NPOKaTHLIX CTaHax Haweil CTpaHbl NpoKaTbIBaloT
6onee 10 npocdmneii aNA ABepHLIX NeTenb aBTOMOGUneid. 3a py6Gexxom cooT-
BETCTBYIOLMUIA COPTaMEHTHBIW PAA 3HAYUTENLHO LWKpe.

KANMUBPOBKA BANIKOB U TEXHOMNOrUA :NPOKATKH
Mpu ropayeil nNpoxatke NONOCOBbLIX cneunpoduneit ¢ yTONWEHNAMKA NO
kpaam npumenaioT [ 75] ot 4 no 9 dacoHHbIX KanU6pPOB. B NepBbIt (hacOHHbIA

Kanubp 0BbIYHO 33AaI0T NONOCY NPAMOYFONLHOrO ceYeHnA. PacoHHLIe Kanubpb!
M0 CBOe KOHCTPYKLMUW aHaNOrMyHbl 6anodHbiM Kanubpam 3aKpbITOro Tuna c
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Puc. 69. Fovossiit npodune {8 ), uuctosoii { 6 ), npaawctosoit {8 ) u wepHoBson 2
Kanu6pe! Npu npokaTke npodunen ANA ABepHLIX NeTens
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yepenoBaHMEM NONOXeHUA pasbemoB (puc. 69, @ u 2): 'sa ncknoueHnem
YMCTOBOro Kanubpa, KOTOPbI ABNAETCA OTKPbLITHIM C Pa3beMOM NocepeauHe.
KoHcTpyKumMAa uuctoBoro kanubpa (puc. 69, 6) o06ecneunBaet nonyuexue
TONOBOK NpoduNA B 3aaHHOM NONe AONYCKaeMbIX OTKNOHeHWH U Ges nepe-
nonHewnA (Namnaca) B MecTe pasbema.

AHanusnpya noctpoeHue KanuGpoB AnNA AeNCTBYHWMX KanuGpoBOK,
MOXHO [ 75] Bce dhacoHHble Kanubpbl PasfaeniTs Ha TPY OCHOBHbIE TWUNa:
uuctosoi (puc. 69, 6), npepuncrosoit (puc. 69, ) 1 uyepHoBeie (puc. 69, 2).
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Puc. 70. Kanu6poska npohmnA aAnA aBepHOK neTnu aBTomo6una FA3-51
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MNpepuncroBoin kKanubp aHanorvyed NO hOpMe YepPHOBLIM U OTNIUYAETCA Hanwu-
usem papguyca R, KOTOPLIM NPOM3BOAUTCA 3aKpyrienne 3aKpbITbIX YacTei
FONoOBOK anAa ux 6onee nnaBHOro GOpMOUIMEHEHWA B YUCTOBOM Nponycke.
WHorpa ucnone3yloT asa kanubpa tuna npeguncToBoro. B Tex cnyvaax, koraa
ronoBKu NpodMNA ANA ABePHLIX NeTenb MMEIOT CNOXHYI0 GOpMY, Hanpumep,
ana astomo6una FA3-51 (puc. 68, 6), NPUMEHAIOT ANA KOHTPONA BbICOTHI
rONOBOK NONY3aKpPbiThie YepHOBbLIE Kanubpbl {puc. 70) .

Huxe paccMOTpeHa TeXHONOrMA NPOKaTKKU Npodvneit ANA ABEPHLIX NeTenb
aBTOMOGMNEl Ha npumepe npokaTtku npodwuneit anA noasmwkHoro (puc. 68, e)
“ HenoasuxHOro (puc. 68, 3) 3BeHa netnu asTomo6una “"Kurynu'' Ha nuxeid
HOM yeTbipex kneTeBoMm ctaHe 500.

KsaapatHbie 3arotoBku cevennem 180X 180 mm 1 anunoir 1100 — 1200 mm
13 crann 25 ana Npokatku npoduneli NOABWKHOrO 3BeHa NETNU M3 cTanu
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Puc. 71. KanubpoeBka NOAKBTa ANA NOABWXXHOTO 3BEHA ABEPHOW NEeTNU aBTOMOGUAR
“Wurynn’’
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12XH anAa HenoOABMXHOro 3BeHa Ha cknage NPOXOAAT OCMOTP U B chyuae
Heo6X0AMMOCT NOABEPraloT 3auucTKe. 1emMnepaTypa Harpesa 3aroTOBOK
1180 — 1200°C. MNpu npokatKe NOABMXKHOrO 3BeHa ABEPHOI NETNN aenatot 5
Npoxoao0s B 06KMMHOIA kKneTh 640 ao ceyeHnA nonockl 90X 120 mm 1 9 npoxo-
noB (4eTbipe — Tpu — aBa) B (hacOHHLIX Kanubpax 4ncToBoN NMHUN. Pasmeps!
KanuBpoB ANA NPOKaTKu NPoduNA NOABWMKHOIO 3BeHa NeTNu npuseaeHsLl Ha
puc. 71. lpu npokatke NpodrnA HENOABKHOrO 3BeHa NETNU B OGKWUMHOM
knetu 640 npoussoaat 5 npoxoaosB a0 ceueHua nonockl 110X 150 mm 1 8
4ncToBON NUHUKM 9 npoxoaoB (4eTwipe — Tpu — aBa) . LleHTpUpoBanue nonoc
B UMCTOBbIX Kanubpax ynyuvisaeTcA 3a cyeT TOrO, YTO pacveTHOe yiuupeHue
npuHuMaloT 6onbiue aKTUMECKOro W B pesynbTaTe PacTAXKEHWA NONOCLl B
nonepeyHOM HanpaBNeHWn NPOUCXOAUT LeHTPUPOBaHUe pacKara.

Temnepatypa Nnonoc Nocfle BTOPOrO NPOXOAa Ha OGXKMMHOW knetu 640
Kone6nerca ana npoduna noaswxHOro sseHa ot 1160 go 1180°C, a koHua
npokarku ot 880 o 980°C. [ina npodvnA HENOABMKHOrO 3BeHa TeMNepaTypa
U3MeHAeTCA cooTBeTCcTBEHHO oT 1170 ao 1200°C u ot 910 po 950°C. Ycunue
NpoKaTtku AnA NpoduNA HeNnOABUKHOrO 3BeHa MOCTENeHHO yMeHbLLaeTcA no
X004y NpoKatku OT nepBoro thacoHHoro kanubpa (1,15 MH) Kk nocnepHemy
(0,41 MH) , uT0 cnNOCOGCTBYET NOBbILLEHUIO TOYHOCTU NPOKATKM.

OT cTaHa nonockl NOAAIDT NO PONbraHram K MaaTHUKOBbLIM NUNam U nocne
Pe3Kn Ha MepHbIe ANINHBI OHU NOCTYMNAIT Ha ABYXCEKUNOHHbIA XONOAUNBHUK,
Bce npocdvnu ana ABepHbIX fNeTenb, NPOKaTbiBaeMble Ha cTaHe, NOABepralT
npaBke Ha CEMUPONUKOBOW NPaBUNLHON MalLNHE KOHCONLHOIO TUNA.

B aBTOMOGMALHOW NPOMBILLNEHHOCTU NPUMEHAIDT TaKxKe Npodunn cneunans-
HOFO Ha3HaYeHWA, KOTOpble NO cBoed (OpMe aHanorvyHbl CABOEHHLIM
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npounAM ANA ABEPHLIX U KY3O0BHLIX NeTenL aBTomo6uneit. Mpu npoekTUpo-
BaHUM WX KaNUGPOBOK MCNONL3YIOT Te e NPUHUUNLI, 4TO W NPWU NPOKaTKe
npodwuneit anA aBepHbiX netens. OaHMM U3 Takux npoduneii asnAetca npodune
ANA 3aMKa pacnopHOro KOnblUa asTOMO6UNA, KanubpoBKa KOTOPOrO He
NUHENHOM ueTbipexkneTeBOM ctaHe 450 BbinonHeHa MO TUNOBOW cxeme U
npuBeaeHa Ha puc. 72.

CeueHue ncxoaHoro nogkara npuaumaiot 44 X 74 mm. Mpu npokarke onwiT-
HOW NapTvu WUprKHa npoduna Geina MeHbLIe AONYCKAeMOM, a FONOBKH BbINON-
HANKU B YUCTOBOM Kannbpe He nonHocTeio [ 40]. AnA ycTpaHeHna aTUX Heaoc-
TaTKOB MNPUMEHWUNN CXeMy NPOKaTrku C WUCNONbL3OBaHWEM TONLKO Kanubpos
1,2, 4 n 5. Npu KoppeKTUPOBKe KaNUGPOBKK YBENUYUNMN LWUNPUHY NpeaYmc-
TOBOFO Kanubpa WU BLICOTY rONIOBOK  Ha 1—2 MM B NPeAYACTOBOM U B ABYX
npeabiaywnx kanubpax. flocne 23tux u3meHeHuid NpoKaTaHHLIW NpodUNL
fONHOCTLIO COOTBETCTBOBAN TEXHUYECKUM YCNOBUAM.

Ha atom xe ctaHe 450 ocsoeH [ 2] npodmnb anA 3amMka pacnopHOro Konbua
Koneca agromo6una. Mo nepsoMy BapuanTy KanubpoBKW Npodunb NPoKatkl-
Banu U3 noagkara cedeHveM 70X26 MM B aByX hacoHHBLIX KanMBpax c pasbeMom
nocepeanHe. KOHTpONL WHUPUHLI OCYWECTBNANK B NPeaYMCTOBOM pPe6GpOBOM
Kanu6pe. Mo sTopomy BapuaHTy npodunb: NPOKaThiBanu B HOPMUPYIOLLEM
Kanubpe, 3areM B yMeHbILUEHHOM NO LIWPUHE NPeaYUcTOBOM Kkanubpe, W,
MUHYA peGpoBOW, OKOHYaTeNLHO POPMUPYETCA OH B YNCTOBOM Kanubpe.

WcnbitaHne 0601Mx BapuaHTOB KanMBpOBKW Aan0 NONOXKUTeNbHbIE Pesyib-
tatel. OaHako npu npokaTtke NO NepBOMY BapuaHTy NPU BbLIXOAe U3 pe6po-
BOro Kanubpa npoMcxoauno HeKOTOpOe CKPy4YUBaHWe NONOCHLI, YTO NPUBOANNO
K 3aTPYAHeHWAM NpU NPOKaTKe B YACTOBOM Kanu6pe. M03atomy npomsitsneH-
HYI0 NPOKATKy B AanbHelleM OCYLLeCTBNANN NO BTOPOMY BapUaHTy.

Mpu npokarke npodwneid ANA ABEPHbIX U KY30BHLIX NeTeNb NPeAcTaBNAIOT
WHTepec cXemMbl KanubpOBKMW C UCNONL3C daHUEM Kannubpos, oGecneynsaomx
3HauMTeNLHOE BbIHYXAeHHOe ylnpeHue, Takue cXeMbl KanMGpOBKW OCBOEHbI
[ 76] Ha crane 300 {(cm. puc. 15) npu npokatke npoduneit ABEPHBLIX NeTenb
asTomMo6uneri '‘3anoposxeu” (cm. puc. 68, k) u "Mockeud”’-UXK  (cm.
puc. 68, 9).

B cBA3N ¢ TeM 4TO ANA MHAYKUWMOHHLIX HarpeBateneit ctaHa 300 nonepey-
HOe ceyeHWe 3arOTOBKW OFpPaHWYEHO KOHCTPYKTUBHLIMU OCOGEHHOCTAMM
Harpesateneil, TO ANA NPOKaTKU NPodUNA ANA ABEPHLIX NeTenb aBTOMOBUARA
*3anopoxeu’ NPULINOCL UCNONL3OBaTL UCXOAHYIO 3arOTOBKY C MaKCUMAanbHO
BO3MOXHbIM anameTpom 70 mm [ 76]. Tak kak wupuHa npoduna cocrasnaer
123,2 MM, TO npu paspaboTke KanMBpOBKW NPUMEHUNK YepHOBble Kanubpsi,
ObecneunBaioulne 3HauMTenbHOE BbIHY)KAeHHOe yiuupeHue (puc. 73). OcHos-
HO¥ NPUPOCT WMPUHBI NONOCLI NPOUCXOANT B Kanubpe 7 paspesHoro Tuna,
B KOTOPOM 3arOTOBKAa KPYFNoOro ceyeHWA Kak 6bl paspesaercA Ha aBe NONO-
BuHbI. dOpmMa nonocel nocne kneru / aHanorvuyHa gopme passepHyTbIX
yrnoseiX Kanu6pos. B nocneaytowmnx kKanubpax WUpUHa NONOCLI yBenuuu-
BaeTcA BcNeacTBue oTrvMba NpPeBOR M NEBON YacTeil NONOCLI B FOPU3OHTanNbL-
HOe nonoxeHue. [inAa o6ecneveHUA pPaBHOMEPHOrO 3anONHeRUA Kanubp 7
BbINONHEH CaMOUEHTPUPYIOWMMCA: B MOMEHT 3axBata 3arovoBka No nepu-
MeTpy KacaeTcA CTeHOK Kanubpa TONbKO B TPeX TOYKax.
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Puc. 73. Kar;uﬁpoaxa TOPAYEKATAHOro NOAKATE ANA ABEPHLIX neTen asToMo6unA
*3anopoxen’’

Kanubpel kneteir /, I/ wn I/l 3akpeitoro tuna. Mpn 3TOM pasbeMbl 3TUX
Kanu6poB BbINONHEeHL], B OfHY cTOPOHY. Takoe pacfnonoeHnWe pasbemos
KanubpoB BbI3BaHO (HOPMOM FONOBOK U YCNOBUMAMM WX (HOPMOU3IMEHEHHA,
Yuctosoit Kanubp OTKPLITOrO TUNa ¢ PasbeMOM fNocepeanHe ronoBOK.

Oco6eHHOCTbIO Kanubpoeku (puc. 73) 1 TexHONOrun nNpokaTku npodunen
ANA ABepHbIX NeTens aBToMO6GuUna "‘3anopoxeu’’ ABNAETCA TO, YTO ANA BO3-
MOXHO 6onee TOYHOTrO BLINONHEHMA rONOBOK NPOPMNA KakK rOpAuYIo, Tak U
XONOoAHYI0 NPOKAaTKy NPOM3BOAAT ¢ Namnacamu. [lonyck Ha BenWuMHy namna-
cOB npu ropayelt npokatke coctasnaet ( + 4,0) n (—0,2) mm. Mocne xonoa-
HOM NPOKaTKKU Namnacel YAaNAT Ha chneunanbHon ycTaHoBke. O6wui Koad-
uumreHT BbITAXXKK Npu fipokatke cocTasnaeT 3,6, cpeaHni koaddbuLneHT
BbITAXXKM 1,38.

3a nocnegHue roabl B NPOKaTHOM NpPOM3BOACTBE HaMeTUnach TeHAeHUUA
UCNOfIb30BaHNA BbICOKONPOU3BOAUTENLHLIX NONYHENPEPLIBHLIX U Henpepbls-
HbIX CTaHOB ANA NPOKAaTKMW (hacoHHLIX npodunei cnoxxHon dopmel. MNpu aTom
NoBbILIAETCA Ka4ecTBO WM TOMHOCTb pPasMepoOB U O6ecNeYMBAOTCA 3afaHHbIE
MexaHu4eckne CBOMCTBA NPU BLICOKOW cTeneHW MeXaHM3auuu U aBTOMaTU3a-
UMM npolecca NPOKaTKM.

C uenuio onpepeneHWA BO3MOXKHOCTW NPOKAaTKW Npoduneid AnA ABepPHBLIX
neteNb Ha cOBPeMeHHbIX cTaHax 6bina onpo6opaHa npokatka U KanubpoBKa
aTux npodunent Ha NONyHeNPEepLIBHOM YeTbipHaaUaTukneTesom ctaHe 350.

Mpu paspaboTke cxeM NPOKaTKW U KanMBpPOBKW CYLUECTBYIOLMA COpTa-
MeHT npocuneilt ANA ABEPHLIX NeTeNb B 3aBUCMMOCTH OT UX LLWUPUHLI pasaeneH
Ha YeTbIpe rpynnel: a) wupuHon 6onee 200 mm; 6) oy 160 ao 200 mm; B) oT
130 ao 160 MM v r) wnpuHoit MeHee 130 MM.

Dna pacvera Kanu6pOBOK W ONpeaeneHWA NPOUSBOAUTENLHOCTH ANA KaX-
QOW rpynnbl NPUHAT XapakTepHbii npocdunb, TaKk HasbiBaeMeulh npodune-
npeactasutens rpynnbl. Tak Kak B npoexTte craHa 350 He npegycMoTpeHa
npokarka npoduneit wnpuHon 6onee 200 MM, TO pacuer NepPBON rpynnei He
npon3BoOAUNMK.
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Puc. 74. Cxema npoKaTKU ropAYeKkaTaHbiX NOAKATOS ANA ABEPHLIX neTent aBToMoGuned
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Pa3pa6oTaHbl kanubposku npocduneit ARA ABEPHLIX NeTens aBToMOGUnei
“"MockBuu”' (cMm. puc. 68, 2), “Xurynu” (cm. puc. 68, e n 3) 1 “3anopoxeu”
(cMm. puc. 68, v).

Pacuer kanu6poBku npodunenpeacTaBuTene Kaxaon rpynnut BbiNONHeH
NO MeTOAWKE, OCHOBaHHOW Ha OnpeaeneHUW WUPUHLI Kannubpos M ronoBOK
no cpefHeill NUHWKM NONOTHA C y4eTOM GOKOBOrO OGxatuA ronosok. OGuan
cXema NpoKaTku npoduneii ANA ABEPHLIX NeTenb NpuBeaeHa Ha puc. 74.

Tak, HanpuMep, NpokaTKy npoduna Ana asTomo6una ""‘Mockewny' npeayc-
MOTPEHO BecTU W3 KBagpaTHOM 3aroToBKU ceveHnem 160X 160 MM 1 anuHoA
4,0 m. dopmuposanune NpodunAa ocyLIecTBNAETCA B ceMi thacoHHbIX Kanubpax.
PacueTHan NnpousBOaUTENLHOCTL CTaHa cocTaBnAetr 248 1/u.

AHanu3 3HeprocnnosLIX NapaMeTpoB NOATBEPXKAAET BOSM®KHOCTL NPOKATKH
npoduneit ANA ABePHbIX NeTen, aBTOMOGMNel Ha NoNyHenpepbIBHOM cTaHe 350.

NPOU3BOACTBO NMPOOUNER ABEPHbLIX NETEMDb
BbICOKOR TOYHOCTH

foBbiweHHbIe TPe6OBaHWA, NPeAbABNAEMble MHOFMMW 3aKasynKamiu, K
TOYHOCTM WU3FrOTOBNEHUA npoduneld ANA ABEpPHbIX NeTeNb, YNCTOTe MNOoBepX-
HOCTU M MeXaHWYeCKUM CBOWCTBaM, HEOGXOAUMbBLI ANIA YCTONYUBOIN paboThbl
roNyaBTOMaTUYECKUX NWHWIA N0 nepepaBoTKe 3TuX npocdunei, ynyuwweHnA
KavecTBa M3Aenuii, NOBbILLEHWA NPOUSBOAUTENLHOCTM Npouecca M3rOTOBAEHMA
ABEPHLIX aBTOMOOGUNLHBLIX NeTenb, IKOHOMUN MeTanna U ynyyiLleHnA ycnosuin
pa6oTbl 06CNyKMBalOWero nepcoHana.

fporpeccvBHan TeXHONOrMA W3rOTOBIEHWA ABEPHLIX NeTeNb U3 XONOAHO-
aecopM1poBaHHbLIX Npodmnneil BLICOKOI TOUHOCTU ocBOeHa [ 77] Ha Bomkckom
aBTO3aBofe. [lnA U3roToBNeHWA ABEPHLIX NeTefb MCNOMNb3YIOT ABa PasNMYHLIX
npoduna. TexHONOrMA BKNIOYaeT Onepaunu nonepeyHoi py6Gku npodunei
Ha 3arOTOBKW, W3rOTOBNeHWe Nasa NOA LWApHUP, NPOAONLHYI pPY6Ky 3aro-
TOBOK, cBepneHvWe OTBepcTMiA NOA OCb LUApHWPa, FanToOBKY, NPOMBLIBKY W
c6opky netensb. lonepeyHan py6ka Ha MepHble 3arOTOBKW NPOV3BOAUTCA Ha
BbICOKONPOM3BOAUTENLHOM aBTOMAaTMYECKOM OTpPe3sHOM cTaHkKe, B COCTaB
KOTOPOro BXOAAT ABa CUMMETPUYHO PAacnNONOXKeHHbIX 3arpy304HbIX CTONa, ABa
NapHbLIX PONbraHra, NpefgHasHaveHHbIX ANA NOAAYM B aBTOMATMHECKOM pexume
nonoc K KPUBOLIMNHOMY fipeccy ¢ ycunvem npeccosanna 0,12 MH, o6opyso-
BaHHOMY MHEBMONPUXMUMOM, NHEBMOYMNOPOM U ABYMA HaKNOHHLIMK yBOpOY-
HbIMWU TPaHCNOpTepaMu.

C6opky neTenb OCYWECTBNAIOT Ha aBTOMAaTUYECKWX CTaHKax W BKNIOYaOT
onepauuu NO ycTaHOBKe W LIEHTPOBKE OTBEPCTUA 3BEeHbEB Ha LeHTPUpYIOoLLEeM
WTOKe, cMasKe, 3aNpeccOBKe Nanbla, YeKaHHOW 3aKpenke U BbifaYe rOTOBbIX
netenb. Bce onepaunn BLINONHAOTCA aBTOMAaTUYECKH.

Ona npoussoactBa npodmneli BLICOKON TOYHOCTH ANA LWAPHUPHBLIX 3BeHbEB
ABePHbIX NeTenNb U3BECTHbI CNeAYIoULNe OCHOBHbIE TeXHONOruyecKue cxembl:

1. Topavaa npokaTka ¢acOHHOro MOAKaTa ¢ NOCNeayloWMUM BONOYEHVEM
VAN XONOAHOM NPOKaTKOW.

2. MpeccoBaHue ¢acoOHHOro nogkata ¢ MNOCNeayoWUM BONOYEHWEM UNU
XONoAHO! NPOKaTKOM,
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3. Nopauaa npokatka PacOHHOro nogKarta — X0noAHaA npoKatka — BONO-
YyeHue,

B npuBepeHHbIX TEXHONOrMYECKMX cXemMax ANA 3aBeplialouinx onepauui
XONOAHOW NPOKAaTKW WNW BONOYEHUA WUCNONL3YIOT FOpAYeKaTaHbie UNKN npec-
coBaHHble (hacoHHLIE NOAKATLI, GOpMa KOTOPbIX aHanoruyHa opme roToBbix
nsnennii, [opavekataHulii NOAKAT NPUMEHAIOT ANA BbLINONHEHNA KPYMHO-
TOHHaXHBLIX NapTuiA. B Tex cnydaax, koraa npodvnu NpoUsBOAAT B Manbix
KONMYEeCTBax WM WX NPOKaTKa NPUBOAUT K 3HaYMTENbHbIM TPYAHOCTAM, a
WMHOrAa U NPOCTO HeBO3MOXKHA, TO GOnee Uenecoo6pasHO UCNONL3OBaThL FOPA-
yee npeccosaHue pacoHHOro rogKara.

WranbaHckaa ¢dupma Fiat npoussoant npodunu BbICOKOW TOYHOCTU ANA
ABEPHbLIX NeTens BONOYEHUEM ropAveKaTaHbiX (PacoHHbIX NOAKATOB, NMEIOWUX
paonyckaemble OTKNOHenuA ( + 0,2 MM) Ha reomeTpuueckue pasmepsl [ 78].
370T npouecc BONOYEHWA XOPOLIO M3y4eH W ocBelleH B nuTepatype. OaHako
Npon3BOAUTENLHOCTL, AONONHUTENLHLIE NOTEPU MEeTanna, AOCTaToOYHO BbICOKHE
yAeneHbie KanutanbHble 3aTpaTtkl, HU3KaA CTOWKOCTL U COXHOCTL U3rOTOBNE-
HUA BONOK (OCO6EeHHO CNOXHON hOPMBbI), a TaKKe BbiCOKaA ce6ecTOUMOCTL
rfOTOBOW NpPOAYKUUM OBYCNOBNMBAaET MNOCTOAHHLIM NOWUCK HOBLIX cNOco60B
npon3soacTBa npoduneil BbICOKOW TOYHOCTU.

OaHol W3 cambiX TPYAOEMKHX ONepauuit NpU BONOYEHUN CTanbHLIX (HacoH-
HbIX npodwneir ABNAETCA ocTpeHue (YTOHeHWe) nepeAHero KOHUA NONOCHI
ANA  3anaun ee B BONOKY. Hanbonee pacnpocTpaHeHHbIM METOAOM OCTPeHUA
ABNAGTCA O06aThe KOHUA NONOChI B NPOMUNNPOBAHHBLIX 3IKCLEHTPUKOBbIX
Bankax (Bansuax). B TO e BpeMAa OcTpeHUe CNOXHbIX Npoduneidl TakuUMm
cNOCcO60M He Bceraa OCYLWeCTBMMO K13-338 HEBO3MOXKHOCTH BbINONHEHUA cOOT-
BeTcTByIOWel Kanubposku Bankos [ 79].

Ha MHOruMx Mertannyprudecknx nNpPesnpuUATUAX ropAYeKaTaHbIW roaKar
ANA [BepHBLIX NeTenb NOAYYalOT ¢ NepenosiHeHUAMU (namnacamu) ronoBoK
npoduna B Mecte pasbema KannubpoB, KOTOPble 3aTeM YAANAIT NPOTAXHbIMW
MalIMHaMKU AN WNUdOBanLHLIM KPYroM.

B CCCP Hakonned 60nuwioil ONsiT NpousBoacrea Npocduneit NOBbILIEHHON
TOYHOCTU ANA 3BeHbEB AiBEPHLIX NeTenb N0 CXeMaM: ropAYan NpoKaTKa gacon-
HbIX NOAKATOB — XONOAHAaA NPOKaTKa roToBoro NpodunA 1 ropAaYan NpokKarka
¢acoHHOro nopKata — BofoveHve rotosoro npoduna. lNpakTuka ocsoeHunn
atTux npoduneit Ha cTanenpoKaTHLIX 3aB0Aax NoKazana, 4To Haubonee NPOCTLIM
Y IKOHOMUYHBLIM CNOCOG0M ABNAETCA x0/I04HAA NPOKaTKa roTosoro npoduna
13 ropAYeKaTaHOro NoAKata c NepenonHeHeM YMCTOBOrO Kanuépa npu xonoa-
HOW npoKaTKe W ¢ NOCMEAYLUM yaaneHWeM nNamnacos Ha cneunansHon
YyCTaHOBKe.

TexHONoruA XonoaHOM NPOKaTKKU npotduneid ANA ABEPHbIX NeTenb ¢ UCNONb-
30BaHUEM YeTbipeXBanKOoBbIX KanUGPOB He Halwna NPUMEHEHUA B NPOMBbILLNEH-
HOM nNpPOU3BOACTBe BCnescTBUe O6GPazoBaHWA flaMMAacoB WKW He3anonHeHUA
rONOBOK B YACTOBLIX Kanubpax K3-3a HEAOCTaTOMHOW TOYHOCTA PasmMepos
ropAvekaraHoro )acoHHOro nogKara.

Ucnonb3oBaHMe XONOZHOW NPOKATKW UMeeT PAf CYLeCTBEeHHbIX Npeumy-
ulecTB Nepef BONOYEHMEM, TAK KaK ynpoLiaeTCA TeXHONOrvMYeckui npouecc
(cokpawaeTcR 0 6 onepauuin) U ysennuyuBaeTCA NPON3BOAUTENLHOCTL B
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8 — 10 pas. lpn nepexope c BONOYEHWA Ha XONOAHYIO NPOKATKY U3 ropAYe-
KaTaHOro nogKata Npy NpPOU3BOACTBe cneunpoduneli BLICOKOH TOMHOCTH ANA
3BeHbeB ABEPHLIX neTens aBTomobGuneit Kurynn” akoHomuueckuii adexT
cocTasun 6onee 400 Twic. py6. 8 roa [ 80]. XonoaHyto npokatky npodunen
cevennem 6onee 1000 MM2 OCyLeCTBNAIOT OGLIYHO W3 FOPAYEKATaHOro NoA-
KaTa 3a OAUH — ABa NPONycKa ¢ eAnHNUYHLIM 06xkaTrem 3 — 15 % npu ckopocTi
npokatkn < 1 Mm/c.

XonogHyo npokatky npoduneid ANA NOABMXHOIO U HeNOABUXKHOrO 3BeHa
nernu asromobuna ‘Xurynu'' (puc. 68, e u 3) 1 "Mockeuy” (puc. 68, 2)
OCyLLECTBNAIOT Ha OAHOK/IETEBOM ABYXBankosoM ctaHe 400 c 6oukoi Bankos
anvHon 350 mMm. CtaH paboTaeT Ha noaluMnHukax kKaveHua. Mpusog pabounx
BanKkoOB — OT 3NEKTPOABUraTeNa NOCTOAHHOrO TOKa MowHOcThio 160 kBT,
Ckopocte npokatku 0,25 — 0,5 m/c. MakcumanbHOe ycunue npoKaTKU
0,75 MH.

W3-3a CROXHOCTU MNOBEPXHOCTHOW 3aKanku nNPodUNMPOBaHHOW GOYKK
Banku ANMA XONOAHOW NpokaTku Ha craHe 400 M3roTaBNUBAIOT COEOPHLIMK.
Dna 6aHpaxeid BankoOB WUCNOAL3YIOT cheuuansHbie ctanu. TONWMUHA CTeHOK
6anpaxent coctasnAet 40 — 60 MM. Pyubu HapesaioT ¢ npunyckom 0,2 —
0,3 mM. Kpome TOro, NnpUMeHAIOT TaKke KOHYCHble COefiIMHEHUA GaHpaa ¢
Banom.

focne c6opkun BankoB MX KannuBpbi 06pabarbiBalOT Ha Kpyrnownudosans-
HOM cTaHKe MeNnKO3epHUCTbIM aBpasvBHbLIM KpyroM, paboyan NOBePXHOCTb
KOTOpPOro coovBeTcTBYeT npodunio pyusA Kanubpa. [AnAa 3sanpaBku Kpyra
M3roTaBnuBaloT cneunanbHyo onpasky. CheMHbIh pabouunii anemMeHT OnpaBKu —
anck auametrpom 150 — 200 mm U3 TepMOOGPaBOTaHHOW UHCTPYMEHTaNbLHOM
ctanu duKcupyloT Ha Bany wnoHkoi. WlupuHy aucka BuLiGUpaloT B 3aBUCK-
MOCTHU OT LUUPKWHLI Kanubpa Mnu TONWWHbI abpasuBHOro Kpyra. Ha BHewwHe
KONbUEBOW NOBEPXHOCTU AWUCKA Hape3alT KOHTyp 06pabGaTbiBaeMOro pyubA,
10 KOTOPOMY 3anpaBnAeTCA abpasuBHbLIA Kpyr. BHeWwHIO KONbWeBy0 NoBepx-
HOCTb AMCKOB pacceKarT nonepeyHbIMW NPAMOYFONbHLIMW NasamMu LUMPUHON
4 — 6 MM Ha rpy6uHy 20 — 25 Mm c warom 10 — 15 mMm. 370 HeO6x0ANMO AnA
Q6pasoBaHUA OCTPbIX pPeXYLUUX KPOMOK. Ha O06pasOBaBLIMXCA FpPeGHAX.
KoHTyp pyusA Ha pa6oueit noBepXHOCTH ONPAaBOK Hape3alnT B LeHTPax onTu-
yeckoro npodunewnndosansHoOro cTarka npu yBenuJeHuu 25 nnn 30. O6pa-
6aTbiBaeMan NOBEepPXHOCTL MNPOEUMPYETCA Ha 3KPaH CTaHKa, rAe Ha Kanbke
NpU TOM Xe YBENNUYEeHWHW BbINONHEH HeO6XOAUMBIM KOHTYp. [loBepXHOCTL
06pabaThiBalOT fO Tex NOP, NOKa NPOEKUUA KOHTypa Py4bR MNONHOCTLIO He
COBMECTMTCA C KOHTYPOM YepTexa. AHaNOruyro W3roTaBnNMBaloT LWabnoHb!
ANA KOHTPONA Hape3ku Kanuépos. lNepes oKoH4aTeNLHOW AOBOAKON pyubeB
BanKOB KOHTPONMPYIOT reoMeTPpUto paboueit NOBEPXHOCTU ONpaBku 1 abpasne-
Horo kpyra. To4HocTb WnudoBaHuA Kanubpos coctasnaer + 0,01 mm.

Mpou3BoACTBO XONOAHOKAaTaHLIX FOTOBLIX NPOtUNel ANA 3BeHbEB ABEPHBLIX
nevenNb OcyuilecTBNAKT Ha cTaHe 400 cnegytouium o6GpasoMm.

WcxoaHeble ropAveKkaTaHbie NOAKATLI ANMHOA 4 — 6 M NPOXOAAT TnasneHue
B8 5 — 20 %-HOM pacTBope cepHoit Kucnotbi npu 80°C B TeueHne 10 MuH.
3arem, nocne AecATUMUHYTHON MPOMBLIBKU TPaBNEHbIX 3arOTOBOK B rOpAYen
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1 XONOAHOW BOAe, 3arOTOBKWU NOCTYNawT Ha 5 — 8 MUH B BaHHbLI HeWTPanusa-
UMM c COAO0BLIM PacTBOPOM KOHUeHTpauuen 20 r/n n Temneparypoi 60— 70°cC.

fMpokatky rovoBbix npodwune Ha ctaHe 400 ocyuiecTBNAIOT 3a OAUH
npoxoa. Oco6eHHOCTLIO TEeXHONOrMKU ABNAGTCA NPOKaTKa 3TUX Npocuneit c
namnacamu WWPMHOA 1 — 4 MM ¥ TONUWKMHOW A0 2 MM Ha BHetLHel CTOpOHe
ronoBoK. B KauecTBe cMa3kin 1 AnA OXNaKAEHUA KanWGpOB Ha BanKW NOAAIOT
aMynbcuio.

TEOPETUYECKUE W IKCNEPUMEHTAIBLHbLIE UCCREAOBAHUA
SOPMOU3MEHEHUA MPU MPOKATKE MPOOURER
C YTOMUEHUAMU NO KPAAM

fIpokatky npoduneh c yTonuieHMAMK NO KpaAM B cOOTBETCTBUM ¢ Hanbo-
Nee pacnpocTpaHeHHOW TUNOBOW CXeMOI NpoKaTkKu (cM. puc. 72) NpoussoaAT
B Kannbpax asyTaBpoBsoi hopMbl NpU HeGONLLLOHK BLICOTE hNaHues.

B npouecce NpoeKTMPOBaHWA KanMGPOBKM OCOGEHHO BaxHOE 3HaueHue
“UMeeT onpeaeneHne pasmMepoB 4epPHOBLIX KanMbpoB 6anouHoi OpMBI, B KOTO-
PbIX NPOUCXOAUT NepBOHaYaNkLHOe ¢ opmuposanue npodmna.
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lMpexae 4em NPoM3BOAMTL pacueT KanuUBPOB C 33AaHHON.CTENEeHbIO ywupe-
HUA KOHTPONbHLIM 06XKaTMeM NO BbICOTE U WMPHUHE rofOBOK npocuna, Heob-
XOAMMO BHavane onpenennTb KOAPHUUMEHT BLITAXKM A U Koadipuumet.
YTAXKHU rofloBOK NPU CBOGOAHOM YLWIMPEHUN U OTCYTCTBUM 06XKATHA rofloBOK.

Npu paspaGotke uHxeHepHbIX Mopenen hopMOMIMeHeHUA uenecoobpasHo
ucnonesosate [ 81, 82]3akon HauMeHbLIEro CONPOTHBREHUA, NPEANONOKEHUA
0 AONYCTUMOCTHU NPOCTOr0 OCPEAHEHUA NEMCTBYIOWMX HANPAXKEHNUA U CYLLECT
BEHHbIE OrpaHiyeHuA HepaBHOMEePHOCTU aediopmaunii. [ina cnydan npokaTrku
3aroToBKW C YTOMWEHNAMM 3arOTOBKU NO KPaAM NPU 06XXKaTUM TOALKO WenKky
(puc. 75, a) nonaraem, uto B NPOAONBHOM Hanpasfienun ouar pedopmaumm,
Orpanu4eH NIOCKOCTAMY, NEPNEHANKYNAPHBIMU OCH NpokaTkn. PQpMOU3Me-
HeHWe BO BHEKOHTAKTHOM 30He Ha BXOAE NOJOCHI B BaSIKU 3aMEHAETCA CPe3OM
B NNOCKOCTH BXOA3, a AehOPMaUMAMM Ha BbIXOAE NONOCKLI M3 BaNKoB npeHe6-
peraem.

ﬂp?ﬁnumennan dopMyna ana onpeaeneHuA BenuuMHbl PaboTui A, 3atpa-
Y4eHHOW Ha yAnUHeHWe NONOCKI, MMeeT BUA,

A= g, Vin, (36)
|‘-;1e 0) — yAenbHOe BHyTpPeHHee CONPOTHUBIIeHE B HanpaBieHnu NpoKaTky, Ma;

~ 06bem NpoKatbIBaeMoM Nonocs, MmM>; A — KOI(hDUUMEHT BbITAKKM. '

]’aK KaKk B paccMaTpuBaeMOM kanubpe (puc. 75, a) o6xuUMaeTca TONLKO
ieWka, TO yAnuHeHue BCeW NONOCLI NPOMCXOAUT 3a cueT 3HEPrum, YUCNeHHo
PaBHOH paBoTe NO yANUHeHWIO Wellku Nonocu. B cooTeeTcTBUM C NPUHATBLIM
npe'p.nonomenueM BeNuuuHy pabotel A W HEOBXoauMou ana yanuwenna
WeNKH, KaK Obi YCMNOBHO NPOKaTaHHOW B BanKax Ha rnapKoi 6ouke HesaBu-
CUMO OT dhnanues, NpupasHuBaem pabote A u3 ypasHenuna (36), T.e.

A=A
w (37)
AHanornuno seipaxxeHuio (36) umeem
Ay = 0y Vyiny, ‘ (38)
FAeé 0, — cooTeeTCTByiOWlee yAensHOE CONPOTUBReHve, Na; V ~ o6vem

0oBGxvMaeMon vactu (weiikn) Beelt nofocel, Mm>; )\,_u — YCNOBHbIN KO03-
MUMEHT BLITAXKKM WeiiKy, NPOKaTLIBaeMoi Ha rnaakou 6ouke.

Cuutan, ut0 0, = 0,,a V = S,/ a
' y olo M Vy = S, lo, nysur .
Henua (36) u (38), HaXOLEMM U3 COOTHOWeEHMA (?3‘0) o YunTeIBaR ypas

InXx = (S,/So)InA,, (39)

rae /o — ucxoaHas p.mma2 nonocei, MM; S, — HadanbHan NNowaakL Nonepey-
HOTO CeYeHUs NOnoch!, MM, Sy = hepb — ycpeamenHan nnowaas nonepey-
HOrO ceueHnA OGXKMMAEMOi yacTU (weitkn), Mm? ; hep = 1/2(ho + hy) —
cpeﬁunﬂ BbiCcOTa wenku, MM; b = 2b, — wiupuHa rpe6rel Bankos, Mm.

cnone3ya ¢GiopMyny ana onpepenexus KO3hpruUMeHTa BbITAKKM A,
Np¥ NpoKaTke NONOCHI NPAMOYTONBHOrO CeYeHUR Ha rMagKon 6ouKe, OKOHYa-
TeNLHO NOAYYM.u3 hopmynbi (39)

hepb 2(1(C,/ hep)

In A = {1+

— ) “Yinho/hy, (40)
S, 1+2f(b/hep) +hobo /3 hepl
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rae C; = 1—2(y/a) —=[hy/I+(D/I) (1= cosy) 1/ R/hy [arcig X

X (V (R/h)a) —2arctg(~/ ( R/h1)7Y)]; ¥ — yron KpuTuyeckoro ceve-

HUA, paR; @ — yron 3axsata, pap; f — Ko3adiuuneHT Tpewus; / — pnuHa
ouara aeopmaumu.

B NpeafnoXeHHOM Moaeny B OTNMuMe OT NpueeaeHHOW B paGorte [ 82] yuten
PAA NONONHUTENLHBIX (haKTOPOB, CYLLECTBEHHO BANRIOWMX Ha BENMYMHBI KO-
(DMUMEHTOB BLITAXKW U ywunpeHnA. 3TU (haKTOpbl ONPEAenAtoTcA Halluvem
ABYX 30H CKOMBXEHUA Ha KOHTAKTHOW NOBEPXHOCTH, BNUAHMEM XKECTKUX
KonuoB (cpes Ha Bxope B ouar aehopmaunm) U yueTOM BHYTPEHHUX CONPOTUB-
nenun.

Ana nposepkyn TouHOCTU pacuetos no dopmyne (40) nposoaunu cpasHe-
HME ONBITHBIX M PacyeTHbIX 3Ha4eHnin KOoadduuMenTa BoITAXKKM A. IKcnepy-
MeHTaflbHbie AaHHbie NOflyyeHbi NPU NPOKaTKe Ha NOAYNPOMBIWIIEHHOM CTaHe
300 o6pasuos u3 cranu CT3kn c yTONUWEHMAMYU NO KPaAM NpU obxatuu
TONLKO WeNKKU rpe6HAMKM Bankos anametpom 285 mm U ceo60aHBIM Ywupe-
HueMm, Temnepatypa npokarku 950 ~ 1050°C.

Cpeannn BenuunHa owmnbkn & = (Apac, — Aowe) /U A e — 1) cocTa
suna 0,5685, a BennuuHa cpeaHero KBaapaTUYHOro otknoHenua 0,2075.

CpaBHeHMe ONbITHLIX M PacyeTHbIX AaHHbiX MNO3BONAET CAEnaTb BbIBOA O
TOM, 4TO NO NONYYEHHbIM OUEHKaM A MOXHO C YAOBRETBOPUTENIbHON TOYHO-
CTbi0 NPOU3BECTU pacyeT hOPMOU3MEHEHNA.

Mpu npokatke nNpocdunen anA pBepHbLIX NeTenb aBTOMOGMNed NO TUNOBOW
cxeme (cM. puc. 72) BaxHOe 3HaueHWe TaKxke UMeeT BblGOp BbICOTbI NPAMOY-
ronbLHOM NONOCLI, 3aRaBaeMoN B NepBbi (haCOHHbIN Kanuop.

Dna onpenenenna opmousMeHeHns B NepBom hacoHHOM Kanubpe 6bin
nposeaeH Ha NONyNpOoMbiwneHHoM crake 300 NnaHUpyeMbiV 3KCNEpUMEHT
N0 NpoKaTKe NPAMOYFONLHON 3arOTOBKM C OBXKaTWeM TOMLKO ee cpeaHen
wact (cm. puc. 75, 6). Tak kaK Npu NNaHUPOBAHMM IKCNEpUMEHTa BbiGOP
OTHOCUTENbHLIX NapameTpoB, MMeloWwnx dusnuveckuin cMeich  (Hanpumep,
OTHOWeEHME Nnowiaaeil OGKUMAEMbiX UM HEOBKMMaeMbIX Y4acTKOB), 3Hauu-
TenbHO CY)KaeT MHTepBanbi UX U3MEHEHUR, TO B KavecTBe NapameTpoB Npouec-
ca GbiNM NPUHATLI OTHOLWEHUA EeOMETPUUECKUX pasMepoB O4ara Aedopmaumnm
W 3arOTOBKMW K TOMWMUHE 06)XKMMaeMON cpeaHen 4acTu Noche NpOKaTKu m; =
= ho/hy,my = bo/hy, my = by /hy, ma = R/h,.

Ana nccnenosaHnA 3aBUCUMOCTH KO3(h(UUMNEHTE BbITRKKN A 1 koathdu-
uueHTa ywmpenna b, /b, OT NapaMeTpos m,;,M,, M3 N M4 WCNOAB3OBaNU
MeToa nonHoro chakTopHoro skcnepumenta [ 37, 83]. Marepuan o6pasuos —
cranb CT3kn; Temnepatypa npokarku 1100 — 1150°C. [ivameTpbi HUXKHErO U
BepxHero Bankos nNo wewnke cocrasnaer 300 mm. Mapametpet m,, My, m3 1
m, vMenn chneaylowue UHTepsansl usmenenma m; = 1,3 + 20;, m, =
= 10-+35;, my = 05+125 my = 756+94.

B pesynbTate 06paBOTKM pe3ynbTaToOB:NNaHUPYEMOro IKCNepuMeHTa nony-
yena ilopMyna anR onpeaenenna KOhdUUNEHTa BbiTAXKKMU:

A = 3,069 —1,289m, —2,689m, — 1,041 m; —0,3486 m,4 +

+ 2,019 myms, + 0,998’"1"73 + 0,2455 mymg + 1,928 mym3j +
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+0,3446 mym, — 0,2023 mymy4 — 0,1138 m% — 1,447 mym,m3 —
— 10,2496 mymym,4 — 0,1556 mymam,4 — 0,2559 moymam, +
+0,188 mym,ymsm4 — 0,1633m3.

YTAXKY GOKOBBIX YTOMIMEHMI NO BbICOTE ONPEAENAoT B COOTBETCTBUN C
pa6oromn [ 35] ho/hg = by, /by, = V.

Ha crane 300 anma BbLIABREHMA BO3MOXHOCTM UCNONL3OBAHWA YETbIPEX-
BANKOBLIX KanubpoB Npu NpokatKe Npoguneil ¢ yTONWEHWAMN Ha KpPaax
6b1fI0 TaKKe NPOBEAEHO KOMNMEKCHO 3KCNEPUMEHTaNbHOE WCCNenoBaHue.
[na nposeaenna akcnepMmMeHTOB Gbina pa3paboTaHa KOHCTPYKUMA cheumans-
HOW KacceTbl C BePTUKalbHbIMMY PORIMKaMM.

TopusoHTanLHLIe BanNKn GaHaaXUPOBaHHLIE, anameTp Ganaaxen 300 Mm;
MaTtepuan — ctane 40X. Wnudoska GaHnpaxeir Npoussoaunack ¢ TOYHOCTbIO
* 0,05 mm. O6pa3subl npamoyronbHOro cevyeHua us cranu Cr3kn. Harpes
NPOM3BOAUAM B KamepHoi anexTponewn ao 1000 — 1050°C. MNocne npokatky
B YHUBepCanbHbIX Kanubpax o6pasubl pa3pe3anu nonosfam U 3ateM NOBTOPHO
NPOKaTLIBANN C PA3fINYHBLIMK PeXXUMaMKN 06XKaTUA B rOPU3OHTANbHBIX U BEPTU-
KanbHbIX BafKax. Bcero npokataHO nATb Cepuili KOHTPOfibHbLIX O6Gpa3uos.
MapameTpsl ovara pecropmaunu (cm. puc. 75, 6) cneayrowmme: my = ho/hy,
my = b‘bo/b(b;' mj3 = bo/ho, my 'T— 2b¢mh¢o/boho, mg =
= bO/\/Rl iho _hl ); me = h‘bo/\/ﬁz (b(bo - b‘bn'

AnNnNpoKcuMauna 3KcnepuMeHTasnbHbIX AaHHbIX NPOW3BENEHE C UCNOMb3O-
BaHMEM MHOXECTBeHHOW NMHenHOW Koppenauunm Ha IBM BICM-4M. dopmyna
AnA KoadUuMeHTa BbITAXKU:

A = 0,013+ exp (1,491 m,; — 0,333 m?% — 1,055) + 0,046 m; ~—

— 0,003 m? +(35,676 — 50,812 my +9,932m%) ! + 0,007 ms —

— 0,002 m? — 0,350 mg + 0,268 m% — 0,064 m, — 0,038 m?
cnpaBeafnivBa B cheaylowMX WHTepBanax WM3MEHeHMA NapaMeTpoB npouecca
npokatku: m; = 1,10 -238; m, = 1,10 - 4,35; m3 = 4,10 + 16,2;
my, = 0,24 +1,20; ms = 1,60=8,2; m¢ = 0,3=1,0.

MNpoaosmkenneM NPOBEAEHHBIX UCCNENOBAHUI ABAANOCH UCNBITAHWE Kanug-
POBOK Npochunen ¢ YTONRIEHUAMK Ha KPaRX 3a TPU NPOXOA3 NO CXEME: YeTbl-
PexBanKkoBbI Kanubp — 4eTbipexsankosbii Kanuép — YMCTOBOW ABYXBanko-
BbI Kanubp. PaGoune GanaakN ropu3oHTasNbHLIX BaNKoB AMaMeTpoM 320 MM
1 BepPTUKafbHbIE BaNKWU U3roTOBAANM U3 cTann 40X.

No npunATO# cxeme 61NN pa3paboTaHbl KanNMGPOBKM ABYX npodcuneir gna
ABepHbIX netens wWupuHoin 70 n 110 Mm. AunameTpsl BepTUKabHbIX PONMKOB
ana npoduneir wupunoii 70 n 110 MM B Nepsom KanuGpe COCTaBNANMN COOT-
serctBeHHo 108,8 u 118 mm 1 8o sBToOpoM 114 1 123 MM. Pyubu BepTUKaNL-
HbIX Bankos 6binK BbINOAHEHbI Paguycom 16,756 MM B nepsom u 16,2 Mm B8O
BTOpPOM Kanubpe.

UcxoaHble 06pasubl G611 NPAMOYrONLHOTrO CeveHUA WHPUHOH 79— 109 MM
U TonwmHon 18 — 22 mm; anuHa obpasuos 250 — 260 mMm; matepuan —
crane Ct3kn; Temneparypa npokatku 1000 — 1050°C. O6xatne BepTukans-
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HbIMKM pPOiMKaMK B NepBOM Kanubpe uamenanoch ot 2 oo 31 Mm; BO BTOpOoMm
Kanubpe 310 06xaTue 6b1n0 noctoAnHbIM (10 unu 5 Mm) ana Kaxaoro
npocuna.

MNpoBeaeHHble UCCNefOBaHMA NOATBEPKAAIOT BO3MOXHOCTL YCNEWHOro
MCNOMb30BaHWUA 4eThIPEXBANIKOBbIX KanuMGpoB ANA NPOKaTKU Npodunen ¢
KpYrfiibiMUA YTOfLLEHMAMMU Ha Kpaax. Paspa6oTaHHbie Kanubposku ¢ asymA
4eTbIPEXBANIKOBbLIMM KanubpaMu NO3BOMARIOT NOMAYYUTL 3ajaHHbIe NPOGUAK
3a Tpu npoxoaa. HanGonee oNTUManLHLIMM C TOUKU 3peHUA 3aNONTHEHUA Kanne-
poOB ABAAIOTCA NPAMOYrofibHbie 3aroToBKU cevennem 22 X 85 u 20X 129 mm
ana npodmnein wupuHon cootserctaeHHo 70 n 110 Mm.

NUCCNEAOBAHUE TOYHOCTU MNPOKATKU

Mpu npoussoacTBe ABEPHLIX NETeNb NO CXeMe: ropAYas NPoKaTKa — xonoa-
HaR NpoOKaTKa TOYHOCTb Pa3MepoB ropAYeKaTaHbiXx NOAKATOB OKa3biBaer
CYWECTBEHHOE BfIUAHWE H3 TOYHOCTL M 3KOHOMMYHOCTb Npouecca XOSIOAHON
NPOKaTKM.

UccnepoBannA TOYHOCTU GbiNiM BbINOMHEHbI Ha NIUHEAHOM uveTbipexKiere-
som ctaHe 500 u crane 400 npu npokaTtKe Npocuna ABEPHON NETAN ANA aBTO-
mobuna ‘Mockeudy’ (c™m. puc. 68, 2).

Ha ctane 500 8 npouecce uccneposanuii 6bina nocrasnena 3agava No oueHke
BefiMYMHLI KoneGaHui pa3smepoB NPOGUNA B TeyeHWe AMMUTENLHOrO NepuoAa
paboTbi CTaHa M BO3MOXHOCTU NPOKAaTKU B COOTBETCTBMM C TeXHMYeCKUMMU
ycnosuamn. ®aktuveckue pasMepbi Npocdmns onpeaenany nsmepesvem npob
yepe3 15 — 20 muH pa6oTbi NpY BbINOAIHEHMM 3aKa3a maccoi 500 — 600 T.
TexHM4ecKU BO3MOXHYIO TOMHOCTb NPOKATKW NPU AaHHOW TEXHOMOruW ycra-
HaBAUBaANU OTOOPOM KOHTPOMbHLIX NOMOC yepe3 kaxawsie 1,5 — 2,0 4 npu
nNpoKaTKe TPex KOHTPONbHbIX NPOMbiWweHHbiX NapTuit no 500 — 600 T kaxaan.

Ha ocHoBaHuK n3MepeHUA NPOB M KOHTPONbHbIX pacKaTos GbiNU NOCTPOEeHb!
rpadhMKun pacnpeaenesna 3amMepoB OCHOBHbIX NapaMeTpoB NONEpPeYHOro ceve-
HUA npoduna. YCTaHOBAEHO, YTO TONWMHA NONOTHa Npodgmna Konebnerca oT
5,88 no 7,47 Mm, BbiCOTa roioBOK U WKUPHHA NPOMUNA NPU NPOKATKE KOHT-
POnbHLIX NApTU HaxoauTcA B Npeaenax cootsevcTtBeHHo 15,61 — 17,37 u
186,25 — 189,25 mm, a pa3HOBbLICOTHOCTb rofioBOK coctasnaet 0 — 0,44 mm.

UccnenoBanna TOMHOCTU ObiM NPOAOMIKEHbI NPU XOMOAHOW NpoKaTKe
ropaYeKataHoro (acoHHOro noagKara Ha oaHokneteBoM ctane 400. MNpu 3Tom
MepHble WTaHrM U3 KOHTPOfibHbIX PackaTtoB rOPAYEKaTaHOro nopkKara nocne
o6MepoB ceveHuid NO AnuHe NONOC GbINK 3aMapKupoBaHbi. flocne xonoaHon
NPOKaTKN aHanoruYHbie M3IMepPeHUs NPOBOANNM Ha TOTOBOM Npodmne B Tex xe
CaMbiX MeCTax.

N3 aHanu3a pe3ynbTaTOB WU3MEPeHWA KOHTPONbHbIX LWTAHT FOTOBOrO
npodunA cneayer, YTO TORWMHA NOAOTHa Konebnerca or 554 po 6,48 wm;
BbICOTa rofioBOK Haxoautca B Npeaenax 14,53 — 15,56 mm, a nonepeynan
Pa3sHOTOMLMHHOCTL NONOTHA Ha wTaHrax cocrasnaer 0,01 — 0,29 mm.

Pa3HOTONWMHHOCTD NONOTHA FOTOBOrO NPO(GURR NO ANUHE NOAOCHLI Koneb-
fleTcA NPU KOHTPOAbHbIX NpokaTtkax ot 0,01 ao 0,20 M. OcHoBHAA macca
nonoc (okono 85 %) umeer NPOAONLHYI0 PA3HOTONWIMHHOCTL B Npeaenax
0,03 — 0,09 mm. Pa3HOBLICOTHOCTL rONOBOK B OAHOM CEYeHMM Nonoc roTo-
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soro npodwmna konebnerca or 0,03 ao 0,31 mm. OcHoBHan macca nonoc
(70 — 85 %) MmeeT pa3HOBBLICOTHOCTL FONOBOK B Npegenax 0,03 — 0,11 mm.

Npu nposeaennn cTaTUCTUYECKOro aHanM3a nofyyena 06GOBLIEHHAR 3aBUCH-
MOCTb MEXAY CPeAHeKBafipaTU4HbIMU OTKNOHEHUAMMW TOMWMHLI NONOTHA
rotosoro npogmna A M ropasekataHoro noakata A* A = 0,335 —
0325exp(—2,4 A%y,

O6paboTKa pe3ynLTaTos M3MepeHuii npousseneHa NO MeTOAY HauMeHbLUMX
KBaApaTos.

Ana 3toro 4To6b1 95 % BCex 3aMepPOB TONWMHBI NONOTHA He BbIXOAUAN U3
nona ponycka * 0,24 MM TOoNWwMHA nNOMNOTHA FOpAYEKATaHOro NoaKara He
AOMKHa UMETb OTKNOHEHUA, BbiXORALLME U3 Npeaenos + 0,51 mm.

B 10 xe BpemA BeNMuUHa KONEBGaHWIA TONWMUHBLI NOMOTHA ropavyeKaTaHoro
noakara cocrasnnrer 1,06 — 1,25 M. Takum 06pa3om, TO4HOCTb ropraveKara-
HOro noakarta NO TONWMHE NONIOTHa He COOTBETCTBYET NPeRefbHO AONYCTUMOIA.
AHanoruuHan KapTuHa HaGMIdAGETCA N ANR APYrUX reOMeTpPUIECKUX pasmepos,
Mpuunka 310r0 3aKniouaeTcR B HEAOCTATOMHOI XKEeCTKOCTU pabounx Knetein u
MCNonb30BaHMM TeKCTONUTOBLIX NOAWMWNHUKOB ANA Pabounx BafikOB CTaMa
500. U3-3a 6bICTPOro U3HOCa TEKCTONMTOBLIX NOALWMNHUKOB npy NpoKaTKe
npocgunent ABepHbIX NeTeflb PerynMpoBKY 3a30pa B YACTOBOM M npeaYUucTo-
BOM Kanubpax Npou3soaAT uyepes Kaxable 10 — 20 Mun.

TouHoCTb ropaueil NPOKaTKU 3HAYMTENLHO NOBbLILIABTCA npyu UCNONbL3OBa-
HUV KECTKUX KIneTed M NOAWMNHUKOB KaueHUA AN KUAKOCTHOrO TPEHUA.
WccnenosaHue TOUHOCTM NpU ONBLITHOW NpoKaTke ropaveKaraHoro npodguna
ANR pBepHOW NeTnu aBTOMOGUNA "‘3anopoxeu’’ Ha HenpepbiBHOM cTame 300
NoKaszano, YTo UHTepBan OTKNOHeHWW NO ToALWMHE NONOTHA U BbICOTE FONOBOK
cocrasnaer 0,32 Mm. Takum 06pa3oM, MOXKHO caenaTs BbIBOA, 4TO ONbITHAR
NapTUR NpodMnA NpoKartaHa ¢ NonemM oTknoxexun *+ 0,16 Mm. Mpu npoussop-
CTBE MaccoBbiX NPOMbILISIEHHLIX NaPTUWA NOMe AONYCKa, eCTECTBEHHO, AOMKHO
6GbiTb YCTaHOBNEHO HECKONLKO Gonblie BCNEACTBUE BO3MOXHBIX OTKNOHEHMWIl
OT 3aAaHHOrO PeXXMMa TEXHONOr UM NPOKaTKM.

METOAUKA KANMUBPOBKU MNOMOCOBbLIX NPOGUSEN
C KPYMNbIMU YTONMWEHUAMKU NO KPAAM

Tunosan cxema npokarku Npodmneit ¢ KpyraLIMKM YTORWEHUAMU NO KPanAm
(ronosxamu) npusepeqa Ha puc. 72, a TMNbI YUCTOBOrO, NPEAYUCTOBOFO M
4epHOBbLIX Kanubpos — Ha puc. 69. Metoauka pacuera Kanubposku no Tuno-
BOW cxeme ocHoBaHa [ 75] Ha 0606weHMM peXXMMOB NPOKaTKK B npoussoa-
CTBEHHbIX YCNOBUAX.

WHTepBanbi usmeHeHuA No Npoxopam KkoahdurumenToB 06XaTUA NONOTHA
1/ 7" (puc. 76, a) u ronosok 1/ n" (puc. 76, 6) nonyyembi Ha OCHOBaHMM
AaHHbIX BOnee cOpoKa PasNUYHbIX OTEYECTBEHHBIX W 3apYBEXHBIX 33aBOACKMX
KanubpoBok. [luanasoH NpuMeHReMbix KO3UUNEHTOB Ha puc. 76 nokaszau
WTPUXOBKON. YcpeaHeHHbIe 3HaueHUA KOAULUEHTOB BbiefieHb KUPHLIMY
nuHnaMu. Hymepauma kanM6pos NpUHATa NO XOAY NPOKATKH.

K 0co6eHHOCTAM  NpuMeHAembIX Ha ApaKTUKe kanubposok npodunei
ANR ABEPHBIX NETENb CMeAyeT OTHECTU NOBLIWEHHYIO NO CpaBHEHWIO C NOROT-
HOM AehOpMaUNI0 FONOBOK B YMUCTOBOM M NPEAYUCTOBOM Kanubpax. Takoe

144

COOTHOLIEHNE 06XKaTui BbI3BaHO HEOBXOAUMOCTbLIO HafeXKHOTO (hoPMUPOBAHUA
rofloBOK W yCTPaHEeHUR MX BO3MOXHOW YTAXKHM. Ho Tak Kak TonwuHa nonotra
roToBOro NPOGIUNA 3HaYNTENbHO MeHble BbICOTbI FONOBOK, TO B YEPHOBbLIX
Kannbpax, ecTeCTBEHHO, 3HauuTensHO Gonee uHTeMcuBHAR aeopmauus
npeaycMaTpuBaeTca AnA NONOTHA.

17 A0, Puc. 76. Mpaduxu usmeHeHna
a K03 uuneHToB o6xarnA
nonotHa ( @ ) wu ronosok
{ 6 ) npu npoxarxe npodwm-
/ nei anA asepHLIX Netensb aBTo-
/ MoGunei
hs
)

"1,

Sy v\
Y 7

1

7 5 3 7 9 7 5 3
Homep nonubpa

>
7
7

B ocHoBy MeTtoaMku pacyeTa KanuMBpoBKM NONOXKEHO [ 75] onpenenenve
WHPUHBLI KanubpoB 1 ronoBoK No cpegHeit NUHUKM NONOTHA C yyeToM 60KOBOro
o6xaTtua ronosok. Pacuer Kanubposku BeayT B creaylowen nocneaoBartefib-
HOCTH.

1. Onpenenator H,., h, B (cm. puc. 69, 6) rorosoro npoguna 8
FOpPAYEM COCTORHMM C Y4eTOM KaadipuuMeHTa TEPMUYECKOTO pacluMpeHus
(pasHoro 1,010 — 1,015) u npokaTku Ha muHyc (50 % MuHycoBoro ponycka
A') Ha cooTsetcTBYIOWMIA pasmep H, = (H -05 A,)a, h, = (h -
—05A4,)a, B = (B~05A;)a, rae H h, B — sbicora rofioBoK, TON-
WMHa NONOTHa U WWPUHa rOTOBOro NPOGMAA B XONOAHOM COCTORHUN; K —
MHAGKC YMCTOBOrO Kanubpa.

2. B 3aBMCMMOCTU OT BLICOTbI FONOBOK rOTOBOFO npodmna U xapakTepuc-
TUKW NPOKATHOTO CTaHa (AvaMeTpa BankoB, KOMMYECTBA KNETEH U MOWHOCTH

rnasHbIX NPUBOAOB) ONPEAENAIOT M3 NPAKTUMECKUX AaHHBIX TONIWMNHY Ucxon-
HOW NOAOCLI NPAMOYrONLHOrO CEYEHUA, 3apaBaeMoro B nepsbii haCOHHbIN
Kanubp, n yucno acoHHeIx Kanubpos k. Ha NpakTuke oTHOWeHME TONWMHbI
UCXOAHOW NONOCHI K BbICOTE rOIOBOK rOTOBOrO NPodunA B yCROBUAX pasnuy-
HbIX 3aBOAOB U3MeHReTcA oT 2,5 g0 6,0, a uicno hacoHHbIX kanubpos K
06bi4HO Konebnerca ot 4 go 9.

CymmapHbie KoahdMuMeHTsI 06xaTMR NO ronoskam 1/ nrz “ NONOTHY
1/ 7"s B dacoHHbIX Kanubpax HaxoaAT M3 ycnosua Ho = H (1/1's) =
= h 1/ 17"5), rae H,, h, — BbICOTa FONOBOK M TOMWMHA NONOTHA B YUCTO-
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soMm (K-ToM) Kanubpe; H, — BbicOTa UCXOAHOW NOAROCBI NPAMOYrOMBLHOrO |
CeveHUR, 3aaBaeMON B NepBbIA (PaCOHHbIN Kanuop.

MNocne onpegenenua cymMapHeix KoadduunenTtos obxatua 1/9's n 1/ 7",
MX pacnpeaenAloT N0 NPOXOAaM B COOTBETCTBUM ¢ puc. 76. - ?; :} g; g :; g 006 8. 3

3. Ha ocHoBawun nNpuHATBIX KO3M(UUMEHTOB BbICOTHOW Aedopmaunn
paccuMTLIBaOT TOMWMHY NOMOTHa h; _q WM BbicOTy ronosok H;_; no ale ~nla ~la <|~ ol a|~ w|~ olenln
npoxogam h;_; = h;(1/q%), i = k k—1,..,2 Hi_y = H(1/ ), £ &8 %% 8|8 3|8 8|8 5|3 88 ¢|8Q|T
i =18 k—1,..2, rae i —Homep hacOHHOro Kanubpa No xoay NPoKarKy. . . M T

4, Koachuument 1/ 1; 6okoBoro obxarua rofiosOK ana /-Toro Kanubpa E
pasen 1/ = (1/m}) /(1/ ). $| |x|3le gl8 8l 8|3 4|8 Blg Blagle

5. No BbluncneHHbIM Koadhduumentam 1/ 1; 60KOBOro 0GXKaTHA FONOBOK . $
HaxOAAT WHMPUHY ronosok Bf_; no cpenwei nnwnm nomotwa Bf_; = g ° o olo ® olo 2o w §
= BI(1/ 7). |!"Ipm 3TOM ANA YMCTOBOrO Kanubpa WHUPYHA roNoBOK PaBHa UX ° o | &l Zle F|f vlv v |y dig Sl “é
BbicoTe, T.e. B| = H,. ]

m | 2 ¥

6. OnpenenAloT BbICOTY OTKPbITbIX h$_ 3 1 3aKpeiTeix hy_; dnanues s |2 olo wle wla alu aln <ja 8|n ele ’ng
8 npepunctosom Kanubpe (k — 1) no dopmyne hS_, = hi_; = e 8|% | &2 & g nlE la -2 2l Fiz S | ]
= 05(H._q - h._q) nebicory oTKpeITbIX hG 1 3aKpeITLIX hF B YepHo- ,g z g
Bbix Kanubpax hG =05( H;—h;) +1,rpe i = k—-2,k = 3,..., 1; h3 = & & o~ «Q Q 0 - 0 N o o B
=h% —2,rpei=K—2,K=3,..1 -1 ) ® 8 H 2 © T T 2 .

7. Tonwmny a% OTKPpbITbIX hNIHUEB Ha KOHLE BLIYUCAAIOT M3 IMNUPUYEC: z i
KOTrO COOTHOWEHUA a‘} = (0,65 + 0,75) B!. 2 Q a a Q :‘,,’ o ~ 0 ® 2

8. Nlanee onpenenaoT ywupenue B uncToBoM Kanubpe A8, = 0,01 B + g x 8 a9 3 3 < Y] b o v L
+ (1,6 = 2,0) n 8 ocranbHeIx hacOHHbIX Kanubpax AB; = 0,01 Bf( + i §
+0,25(Kk — i), rae i = k—1,..,2, rae BS — wupnnHa npocuna no cpea 3 o o o o b 0 :
HeW fIMHWUKM B YUCTOBOM Kanubpe (cm. puc. 69, 6) . ) & e S P> H] - po S e 8 §

9. linpuny npepuncToBoro Kanu6pa No cpeaHen IMHUM NOMIOTHA C Y4eTOM 5 ‘ :~
ywupenna A B, paccuuteisaloT no dopmyne 8¢_; = BT - AB,, rae € o QR 2% 2 é ‘8’~ g e g- é’- - ;g Qo= i
. s N | N NN NN (2] MM M| T
i = K, a WwMpuHa 4ePHOBbLIX Kanubpos C ydeToM ywupeHua A B;, pasHa r-3 Q| «le rle =l wle e e e ==l 2
BS_, = BS— AB;, rae i = kK—1,K=2,..1. g ®

10. WupuHy NpenuucToBOro u yepHoBbIX Kanubpos B'f c yueTom yKnowa 3 ol 5 'm © | o & | o 8 le & l © ' o & I o 8' o ‘ o z
60KOBbIX CTEHOK BbluuchsioT no dopmyne BY = BF +2(05h; + h e, ‘é d{olad ola §ln NlN ole dle mla elealo 2
rne i = K—1,K—2,.. 1, rae ¢ — yKNoH 60KOBbIX CTEHOK Kannbpa, i k] 2
KOTOpbIW 06bIYHO NPUHUMAIOT PaBHbIM 5 — 7 %. . 'E s T s hd © o 2 p: ° Q ,'.

11. nA pacuera AONOAHUTENLHLIX Pa3MepPoB, HEOGXOAUMBIX ANA NOCTpOe- \ 2 - - - - - - - - - o §
HMA 4YUCTOBOro Kanubpa (cMm. puc. 69, 6), pexkomenayioT chieaylowme ' S g
dopmyner A, = Aa = (B-h)a, B = (B+ Ajz)a, r = 05H,, ; % “ " - < ~ < o < © ~ 3
s, = (0,004 = 0,008)D, rae s, ° — BeNMuUH3 3a30pa MEXAY 6ypramu; 3 = = = = = i, - = LI S
D — pnameTp Bankos NO NOAOTHy Npoduna. ‘ 8 :

B uucroBom Kanubpe (cm. puc. 69, 6) paauyc R, noaBGuPalOT KOHCTPYK- | § 5 o . P ~ S ° o -
TUBHO ANA CONPAXEHUA ToueK T u 2. ' < = N ) X ? i s x ‘f M

12. ina npepuMcToBoro Kanubpa (cm. puc. 69, 8) paauyc R;(i = k ~ 1) ® z
BbluMCAAIOT NO chopmyne R; = 1,3 H,rpe i = k — 1, a anA NpeauncTosoro | S| e 8 o
R; = Rjyp +100, rae i = k—2. | 8| 2¢ =

[ ~iZc - o~ [ < 0 © ~ © o
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13. Paguyce! 3akpyriiewna r;_q M p;_; cnaHues B Npeasuctosom (cm.
puc. 69, e) u 4yeprosbix (cM. puc. 69, 2) Kanubpax HaxOART U3 COOTHOWIEHUI
ricqg =ri+(1+-2)mm, rpe i = k—1,Kk—2,..,2; p;_¢ = p;+(1=2) mm,
rne/=«k-1,k-2,..2

MNpu aTOM B8 YMCTOBOM Kanubpe paanychb! re w p,. paeuet r, = 05H,
P = 557 Mm.

14. BennunHy 3a3opa § Mexay 6ypramu ANAR NPeaYUCTOBOrO U YEPHOBbLIX
Kanu6pos onpeaenaioT no oopmyne s = (0,008 + 0,020) D.

3a30p yMeHbLW3IOT B HanpasnieHW xoaa NPOKaTKM,

Mocne pacueta KanuGPOBKYW ONpeaenAloT NNOWaaN Kanubpos NpU NOMOLM
NNaHUMETPUPOBAHUA UNU rpacioaHaNITUYECKUM METOAOM.
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Puc. 77. Pasmepbl wabnoHos Kanubpos ANA NPoKaTKW FopRYEKaTaHOro nogkara anA
NOABWXKHOrO 3BeHa ABepHON neTnu asTomMobuna "Kurynu*

148

I

Hanpasnenve pasbeMOB B NPeAYMCTOBOM W 4ePHOBbLIX Kanubpax Heobxo-
AMMO yepemoBaTb, KakK 3TO OGbIYHO M AenaloT Npu nNpokatke npocdwunen B
3aKpbITbIX Kanubpax.

Ona nposepku pa3paboTaHHON METOAMKM NPOEKTUPOBaHUA KanMBPOBKM
6b1AK paccyuTaHbl Kanubpb! ANIA NPOKATKW rOPAYEKATaHOro NoagKara npocuna
NOABMKHOTO 3BeHa ABEPHON NeTnu asTomobuna ""Kurynu”’ B ycnosuax nuHen-
Horo crtaHa 500. [lna BO3MOXHOCTM CPaBHEHMA KOMMYECTBO (HaCOHHbIX
Kannépos, Koadpuunenter obxatua 1/ 17 u 1/ 7} u Tonwmna ucxoaHoro
NPAMOYrONbHOrO CeYeHUR 6bINW B3ATHLI COTMacHO REWCTBYIOWEN Ha 3aBoae
Kannbpoeku. [laHHbIe pacyeTHOW W (haKTH4eCKOW KanubpoBOK NpuBeaeHbi B
1abn. 4. CnpoekTMpoBanHaa KanubpoeKa npveeaeHa Ha puc. 77,

MakcumanbHOe OTKIOHeHUe WKUPUHBLI Kanubpa No cpeaHel NUHUM NONOTHa
oT peicraylowen Kanubposku coctasnaer 1,75 %, a wupuHbl Kanubpa —
2,38 %.

nasa 6. NPOGUN BOPTOBbLIX KONELW OBOAOB KOJIEC

MPOKATKA NPOOUNEN BOPTOBbLIX KOMEL
C TPAREUUEBULHDLIM BbICTYNOM

BoprtoBbie kOAbUa C TpaneuvMeBUAHLIM BbICTYNOM MNPUMEHAIOT AfNA Tpex-
KOMNOHEHTHOro 060aa Koneca rpy3oBbiXx aBTOMOGUNEN o6LLero Ha3HaueHus,
aBTONpUUENOB, aBTOGYCOB M TponnenbGycoB KU yXe anvTenbHOe BpeMA NPOU3-

BOAAT Ha MeTanfyprudeckux 3aBoaax Hawew crtpambi, Ha puc. 78, a w
puc. 79, a npeactasneHsi Npodmnu 60pPTOBOro Konebua obbivHOro U obner-

32,7
Y . 28
1 2 9 N
l 26 3
o5 ™M
~ SIN_ 18 ) 12 |y ~
™ ] N
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95 21,2
32,4 32,2
_ 31,7541
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Puc. 78. Cxema npoKaTku npoduna 60pTOBOro Konsua c TpaneuneBUAHbIM BLICTYNOM
(@ — roToBsI# Npoduns)
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4yeHHOro Tuna ana astomobunen A3-51 u Ypan-355M. Cxema npokatku
3Tux npodurneit onpeaenaetca nx (oOpMoiA 1, B NePBYIO OYepPeab, HannuMem
TPaneuneBUAHOTO BbICTYNAa, KOTOPbIN (OPMUPYETCA B 3aKPLITBIX PYYbAX
caconHbIx Kanubpos. [loatomy cdopma Kanubpos B OCHOBHOM nNOAOGHa
ctopme roToBOro npocuna GoptoBoro Konbua. Yucno dacoHHbIX Kanubpos
06b1uHO pasHO NAaTH [ 84 — 86]. B TO e BpemMAa UHOrRa WCNOML3YIOT LWECTL
thacoHHbIX KanubpoB, M3 KOTOPLIX NEPBLIA NO XOAY NPOKaTKW NpeacTaBNAeT
co60o# NO CyEeCTBY NPAMOYTONBHUK CO 3HAYUTENbHLIMU 3aKPYT NeHNAMM.
Mpokartky npoduneir 6opToBbIx Koney C-06pasHOi hopMmel € Tpaneuvesna-
HbIM BbICTYNOM BeayT, KaK NPaBuUo, Ha NIMHENHbIX MeNKOCOPTHLIX CTaHax C
sankamu anametpom 250 — 330 mm. B paGote [ 3] paccmotpena npegcTtas-
nAwWan nHTepec Kannbposka npoduna 60pTOBOro KONLLA 3a NATL (HACOHHBIX

1 0 w 2,2
i l > h 02
I
! > i 25_ 88 8 8 Yl
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“ o s'«‘? 20
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Puc. 79. Pasmepbl Kanu6poB Npu NpoxaTike 06NErYeHHOro npoduna 6oproBoro Konbua
xoneca 5.00S-20 (a — roToeeii npoduns) ;
/I -V —Kknetn
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NPOXoa0B Ha NonyHenpepbiBHOM cTaHe 250. Ocsoenne npodmna GopToBOro
KOnbUa NOATBEPAUNO BO3MOXHOCTb €FO MNPOKATKU Ha NOsSlyHenpepbiBHbIX
CTaHax, OAHaKO 3TOT NOMOXKUTENbHLIA ONLIT NOKa eule He Hawes WWPOKOro
NPUMEHERUA.

Xota chopma npocuna 60pTOBOro Konbua, MMEIOLIEro BbICTYN, U Npeaonpe-
AenAeT B 3HaYMTENbHOW CTeneHU KOHCTPYKUMIO (haCoOHHbIX Kannbpos, B TO ke
BpeMA NPUMEHAEMbIE CXeMbl NPOKATKN MOTYT MMETb CYLLECTBEHHbIE Pa3finuna
ApYr € Apyrom.

Ha puc. 78 aaHbl OCHOBHBIE pagmepb! (hacOHHbIX Kanubpos ANA NpoKaTKyu
Ha nuHenHoM ctaHe 250 npodmna 6opToBOro Konsua ana asTomobuna FA3-51.
Npocuns NpokaTsiBany 3a 13 NPOXOA0B U3 KBAAPaTHOW 3aroToBKN 95X95 MM,
N3-338 HeAOCTaTOYHOW ANUHBI XOMOAUNBHUKA pPacKaT nociie 06XKUMHOW KneTu
paspe3anu Ha ase 4actu. KanubpoBKa umeeT cnegayiouiMe cyuiecTBeHHble
Hepoctatku [ 84]:

1. HepauuoHansHOe pacnonoKeHue pa3beMOB BankoB B (PACOHHLIX
Kanubpax. Tak Kak B 4MCTOBOM Kanubpe pasbeM BbiNOHeH BHU3Y, TO NOITOMY
H3PYLWaeTCA NapannenbHOCTh BEPTUKaNbHbIX rpaHei OCHOBaHMA W BbICTyNa
Npochuna, KOTOpble ABAAIOTCA ONOPHLIMU NOBEPXHOCTAMMU NpU cOGopKe Koneca
asTomo6una. KpoMe TOro, yros BepxHEW 4acTU OCHOB3HWUA U3-33 YKIIOH3
nonyyanca 6ofbwe 90°, uto TaKkxe HeponycTumo.

2. dopMupoBaHMe M KOHTPONb BbICOTEI GOPTOBOW 4acTU OCYLUECTBAAETCA
B 3aKpbITOM pyube NpeauucToBoro Kanubpa. Mpu aTom BO3MOXHa pasfninuHan
cTenNeHb 3aN0NHeHUR 6OPTOBOM YacTU Npoduna n ysenunyeHne TonwmuHel 6opTo-
BOW 4acTM NO Mepe U3HOCa ONOPHLIX KOHYCOB BafnKoB Npeablaylied KneTu.
B pesynwTate Ha rotosom npodune HabnoaaeTca pe3koe Kofiebanve ANUHLI
GopToBoW uacTu, HecobBrnopenne AONYCKa NO ee TOMMUHE, 3 TaKxKe 3HaYMTeNb:
HbIW U3HOC BaSIKOB M ONOPHLIX KOHYCOB BafikOB YUCTOBON KNeTu.

fMpu npokartke npogunAa 60OpTOBOro Kofibla obGnervesHoro TMna (cwm.
puc. 79, a) ana aetomobuna FA3-51 6bina NpUMeHeHa ycOoBepLIEHCTBOBaH-
HaA cxeMa, KOTOpaA He MMeeT NPUBEeAEHHbIX BbilWe HeAOCTaTKOB U ee MOXXHO
CYMTaTL TUNOBO CxeMON ANA NPOKaTKKU npodmnen GopToBbix Koney C-06pas-
HOW (hOpMbl C TpaneuvMeBUAHLIM BbICTYNOM. B aton cxeme No cpasHenwuio c
NpeAbIAYLIEA M3MEHEHO PacrnosioKeHne pa3beMOB BaNkKoB B (DacCOHHBIX
Kanubpax M NpepuncToBOW Kanubp BbiNosfiHen NOsly3akpbiThiM. Lenecoobpas-
HOCTb NPUMEHEHUA CXeMbl NOATBEPXKAEHa ONbLITOM Ppa3finyHbIX 3aBOAOB
[ 84 — 86].

Tak xaxk ¢opMuUpoBanve BbICTYNa 60pPTOBOro Kofbua Npoussoautca (cMm.
puc. 79) B 3aKpbIThIX PydbAX (AaCOHHbIX Kanubpos, TO ero nonyueHne 8
COOTBETCTBMMU C AONYCKaeMbIMU OTKSIOHEHUAMMW CBA3AHO C ONpeAefieHHbIMM
TpyAaHocTAMK. [loatoMy  npeacrasnana 6bl MHTepec NpoKatka npoduna
60pTOBOro Konbua BO BCex (DACOHHLIX Kanubpax, KpoMe YUCTOBOro, B NOAHO-
CTbiO Pa3sepHyTON hopme, T.e. B Buae TaBpoBOM cTanu. B atom cnyuae BeicTyn
npocuna GopMUpPyeTcA KaK CTeHKa TaBpoBO#W cTanu. lMpokaTka nget B OTKPbI-
TbIX TaBPOBbIX Kanubpax, MMeiMX CyluecTBeHHbIe NpeMMyLuecTsa No cpas-
HEHUI0 C NPUMeHAeMbIMU Kanubpamu (cm. puc. 78 n 79), 1 TonbKO B YMCTO-
BOM Kanubpe npoucxoaur crubanve npocduna. ina nywwero hopMupoBaHuna
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TOpUeBbiX NOBEPXHOCTEW OCHOBaHWA M BGOPTOBOM 4acTW B NPeaYUCTOBOM
Kanubpe MOXXHO NpeayCcMaTpyBaTh CTECHEHHOE YLINPEHUe.

Cxema npokaTtku 6GOpPTOBOro Kofibua C MNOfY3aKPbITbIM NPEAYUCTOBLIM
Kanubpom MMeeT TaKxe U HepOCTaTKU, KOTOpble B OCHOBHOM CBOAATCA K
cneayiouiemy:

1. Npu hopmuposaHnn 60pTOBOH 4acTU NpodiunA 3a cuetT 60KoBOro obxka-
THA HEBO3MOXHO NPEAYCMOTPETb 3HAYUTENBLHOE YMEHbLIEHWE TONWUHBI GopTo-
BOW 4YacTU NO XoAy NpokaTtku. Bcneacrsue atoro B Kanubpax HabniopaetcA
cyulecTeeHHan HepaBHOMepHan aedhopMauns M NPy BbIXoae packaTa M3 Kannbpa
NPOMCXOAUT €ro CKpy4YuBaHue, KOTOPOe TPYAHO yCTPaHUTb HaCTPONKON Banko-
BOW apMaTypbi.

2. CpaBHuTenbHO ray6okuin Bpe3 Kanubpos B Banku, ocnabnaowmi npoy-
HOCTb Bankos. Kpome Torq, npu rny60KoM Bpese OTGeneHHbiW CNoi Bankos
He COXPaHAGTCA U NO NOBEPXHOCTU Kanubpa UMeeT CpaBHUTENbHO MAFKYIO
nepexoaHY1o 30HY. B pe3ynbraTe CHWKaeTCA CTOMKOCTL Kannbpos.

3. Mpu 60koBOM -©6xaTUN GOPTOBOM 4aCTU BO3HUKAIOT 3HaYUTeNbHbIE OCe-
Bbie ycunua. [AnA KomMneHcauMm OCeBbIX YCUAMMA NPUXOAUTCA Ha BasiKax
NpeaycMaTpuBaTh ONOPHBIE KOHYCbl, KOTOPble 3aHUMalOT MHOr0 MecTa M
COKpaLaloT obuiee yucrno Kanubpos Ha Bankax. J1py U3Hoce ONOPHLIX KOHYCOB
W3MEHAETCA TONWMHA GOPTOBOI 4acTM U Ha rOTOBOM Npodmsie 3TOT pa3mep
MOXeT BbIWNTH U3 NpeaenoB AONYyCKaeMblX OTKNOHeHUW. NHoraa npoucxoaut
NOIOMKa ONOPHLIX KOHYCOB.

AnAa NOAroHKM ONOpPHBIX KOHYCOB MOXXHO PeKOMEHAOBaTb CReaylowun
cnocob, NpUMeHREMbIN Ha HEKOTOPLIX 3aBopax [ 34] Anm npokarku pasnuy-
HbIX BMAOB npodusen 60pTOoBbLIX Kosew. BHauane npu M3rotosnienun HOBOro
KOMNJIEeKTa BaflkOB OKOHYaTelbHO PacTauynBaloT Pyybu TOMIbKO OAHOro BankKa,
a pyus BTOPOro BafKa pacTauMBaloT ByepHe. ONOpHble KOHYCbl TLUATEfNbHO
NoaroHAT. 3a30p BO Bcex ONOPHLIX KOHYCax AOMKeH GbiTh NPUMEPHO OAWHA-
KOBbIM M NO BO3MOXHOCTM MWUHMManbHbIM. 3aTeM 3TOT KOMNJIEKT Bankos
YyCTaHaBnuBaloT B pabouylo KneTb CTaHa M NPOU3BOAAT TaK Ha3blBaemyio
NPUTUPKY ONOPHBLIX KOHYCOB NpWMKaTMeM BanKoB B OCEBOM Hanpasiedun Npu
nux BpaweHuu BxonocTtyio. Mocne 3Toro Kanubpbi OKOHYaTENLHO OTAeNbIBaloT
Ha BaNbUETOKAPHbLIX CTaHKax. ATOT CNOCO6 MCNOMbL3YIOT B TEX CAyyaAx, KOrpa
Ha NPOKaTHOM CTaHe OAHOBPEMEHHO paboTaloT He BCe KIeTu, 4TO 4acTo BCTpe-
4aeTCA Ha MENKOCOPTHbIX JIMHEWHLIX CTaHax, rae oTAeNbHbie Npounu NPoKa-
TbIBAOT 3a pa3HOe 4Ucno Npoxoaos. Ha NpUTUPKY ONOPHBbIX KOHYCOB HOBbLIX
BaJIKOB 3aTpauMBaeTCA BpeMA, KOTOpPOe, ORHAKO, He BfIMAET Ha NPOM3BOAU-
TeNbHOCTb CTaHa. CneayeT 3aMeTUTb, 4TO BNOMIHE BO3MOXHO B Cllyvae Heo6xo-
AWMOCTU yCTaHaBNUBaTb ANA NPUTUPKWU KOHYCOB cheuManbHbie KNeTn uau
nepeo6opyAOBaTL ANA 3TOrO BanbUETOKapHbie CTaHKM.

OcBoenvie obsierieHHoro npocuns 6GOPTOBOro Kofibua NO  HepTexy
24 4-016-A un3 ctanu CT3KN Ha NUHENHOM MEnKocopTHOM cTave 325 paccmoT-
peHo B paGote [ 86]; macca Ha 1 M AnNnHBI MeHbLE, YeM Y 06bIYHOro Npoduna
Ha 20 — 22 % u cocrasnnet 2,28 Kr.

Ana npokatku npoduna GbiNla NPUHATA CXeMa ¢ NONY3aKPbITbiM NPeAYNCTO-
BbiM Kanubpom (puc. 80). MNpu pacuete Kann6posku pazbusanun Npoune Ha
oTaenbHble aneMeHTel ( / — ocHoBaHuue, // — BbicTyn, /// — 6OpTOBaR 4acTe,
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Puc. 80. Cxema Npoxatku #u pacnonoxexue KanubpoB Ha Bankax ANA obGner4yeHHoro
npocdmna Boprosoro konbua ( / — V/ — knetu)

cMm. puc. 80, knetb V/), npuuem, B KaxaoM Nponycke afiAa 3nemMeHTos /, U
/1l 6biIn NPUHAT OANMHAKOBbIA KOI(PDUUMNEHT BhiTFXKKK, ANA aneMeHTOB [/ —
Ha 0,04 — 0,07 6onbwe. KoHcTpykTUBHOE OhopMneHve OCHOBaHUA U BbICTYNA
npouna B NPOMEXYTOUHBIX (haCOHHLIX Kanubpax He Bbi3bIBano CyLLECTBEH-
HbIX 3aTPyAHeHUN, Tak KakK KOH(Urypauua 3TMX vacteh npocdmna u coorser-
CTBYIOIMUX DPACYETHbIX 3MEMEHTOB BecbMa CXOaHbI Mexay coboi. OcHOBHbie
TPYAHOCTU 3aKsioyanuce B dopmuposaHnn GOpTOBOW 4acTM, KOTOpams B pac-
uyeTHOM npodmne o6pa3yeTcA ABYMA NPAMOYrOnkHLIMKU anemeHTamu / u ///,
a B peicteutensHoM npodmne (puc. 80) umeer usorHytyio dopMy (Hapyx-
Hbi papuyc 19 mMM) M pasHylo TONWMWHY Y OCHOBaHWA M y KOHUA. Y706kl B
NPOMEXYTOUHBLIX (hacOHHBIX Kanubpax 60pTOBas 4acTb MMena OAMHAaKOBbie
C pacvyeTHON KO3hUUNEHTLI BbITAXKKK, HEOBX0AUMO 6biN0 NO Mepe yAaneHuA
OT 4UCTOBOr0 Kanubpa NpPOTUB XOAa NPOKATKU YBENMYUBATL HAPYXHbIW paanyc
3aKpyrneHus, 4TO NPaKTUYECKU BPAA Nu BeinonHuUmoO. Mano BepoATHa Takke
BO3MOXHOCTb A0OCTW4b PacCYeTHbIM NyTEeM PaBeHCTBa KO3(hUUMEHTA BbiTAXKMU,
Noaromy npu pacueTe Kanu6GpPOBKKU Gbin NpuMeHeH Npuem, 3aKOYaOWKUIACA
B cneayioulem. B kaxxpom kanubpe B8 MecTe ycnoBHOro coeaMHeHna 60pTosoit
4aCTU NPOBOAAT BePTUKaNbHYIO OCb X — X. 3aaaBaeMbiit NpOdUne Haknaabi-
BalOT Ha Kanubp Tak, YTOGbi COBNANMU OCH X — X U LEHTPbI TAXKECTU Npodmneil.

Hanee ¢ NOMoWbIO NNaHUMETpa ONpeaensloT NNOWaanM NPasoin u nesoi
OTHOCUTENBHO OCU X — X yYacTel Kanubpa u 3apaBaemMoro Npodiuna ¢ yuerom
BO3MOXHOr0 He3anonHeHun kanubpa. Ha ocHoBaHuKu onpeaeneHHbIX NNoulaaen
KOPPEKTUPYIOT PasmMeps: NOCTynaloulero B kanubp packara (B oCHOBHOM ero
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Npason 6GOPTOBOW 4acTM) A0 NOMyYeHWR OAMHAKOBBIX KO3dduumeHTos
BbITAXKKW B NPaBOM U NeBOi vyacTax Kanubpa.

B nanbHeiwem Npon3BoaCTEO O6MieryeHHOro NPoduna GOPTOBOro KOMbUA
6biN0 NepepaHo Ha NUHeNHbIA MenKocopTHLIN cTan 250. Mpu atom 3a ocHoBy
NPUHANK KanubpoBKy ctana 325. OKOHuaTeNbHbIe pasMeps! Kanubpos npuse-
AeHbl Ha puc. 79,

B nepnon ocsoeHuA M nepexopa Ha NOCTaBKY NPOMBIWNEHHBLIX NAPTUN
npodmna GOPTOBOro KOMbUA BCTRETUANCH CO 3HAYMTENLHBLIMMY TPYAHOCTAMMU
[84]. B daacon‘-mux Kanubpax NPoOMCXOAMAO CKpyuuBaHWe NOAOC B Hanpasne-
HUM 6OPTOBOM 4acTU NPOTUB 4acOBOM CTpenkun. B BepxHeil YacTu OocHOBaHUA
Npocuna, COOTBETCTBY!OLIEN Pa3bemMy YUCTOBOrO Kanubpa, Ha ORHOM U TO Xe
packate Habnioaanu u HesanonHeHue yria U 06pa3oBaHme 3aycenues (nepenon-
HeHue) .

Ana yctpaneHna ckpyumsaHua nocrie wMCTOBOM KneTu WU3MEHUMNN KOHCTPYK-
uuio oTBoARWeEro xenoba, NPUKPeNUB BEEPXY CO CTOPOHBI OTKPbLITOW 4acTu
xenoba NNaHKWU W3 MArKOM CTanu TaKum 06pasoM, 4TO6bI paccToaue No
BepTUKanu oT aAHa xenoba A0 NOBEPXHOCTV NAAHOK GbINO HECKOMBKO MeHbLLe
BbICOTbI NPOMAR N NPENATCTBOBANO Gbl cKpyuuBanuio. finaHku 3akpennaioT
TONILKO C O\HOW CTOPOHbI, YTO NO3BOMIAET NPOU3BOAUTL MX perynuposKky Bo
BpemA npokatku. B kanuGpax knetelt /// n IV otkasanuce oT CKpyrnieHun
YrfioB OCHOBaHWMA NpogmaA NO paguycy, Kotopble 0GycnosanBany HEepaBHO-
MepHOe 3anofineHde B COOTBETCTBYIOWMX MecTax pa3bema nochneaytowmx
Kanubpos, W 3aMeHUNU UX NPAMBIMU CKocamu. Takoe U3MeHeHne KOHCTPYK-
UMK Kanubpos 3HaunTenbHO o6Gnersnuno HacTPOWKy CTaHa.

Ana npeauncrosoro kanubpa 6eina NpUMeHeHa PaunoHanbHas KOHCTPY KUMA
OCHOBaHWA NPOGUNA C YTONWEHVUAMMN ee Ha KOHUE, T.e. C TPeyrofibHbIiM
ckocom pasmepamun 0,8 X 3,0 MM Ha HuxHem Banke (cM. puc. 79) . MNpu anune
OCHOBaHUA 8,4 MM TaKoOW CKOC BBMAY €ro HE3HaYUTESbHbIX pasmepos nNpaKTu-
4ECKUN He BNIMAET Ha NoJioXeHWe 3aRaBaeMON NOMIOCLI OTHOCUTENLHO CpeaHei
NIUHUN BaNKOB YNCTOBON Knetu. B uncTOBOW KneTH B HMKHEM yrfly ocHOBa-
HUA NPOUNA NPOMCXOAUT 3HauUTeNLHaR AehOPMAUNR MECTHOro xXapakTepa,
o6ycnosnusalowan xopowee 3anonHeHue yria. 3anonHenue BEPXHEro yrna s
YMCTOBOW KNETU NErKo PerynupyioT U3MeHeHUem TOMLLMHBI OCHOBAHUA npea-
YMCTOBOrO Kanubpa, TaK Kak Hafuuve cKoca 8 NPeAYNCTOROM Kanu6pe no3so-
NAET NOAYYUTL HeO6X0ANMOE 3aNOonHeHUe BEPXHEro yrila (He3aBUCUMO OT MUK~
HEro) roTosoro NPOUNA MSMEHEHNEM BENMYMHBI OBKATUA.

Kpome paccmotpenHoro npoguna 60prosoro Konbua ¢ TPaneuneBUAHLIM
BbICTYNOM Ha nuHeHHOM cTane 330 6bin oceoen [ 85] aHanormumbiii No topme
npodmne maccoit 3,4 kr Ha 1 M anuuei. MNpodmns NPOKaTbIBaIOT NO cxeme,
NPeAcTaBAenHON Ha puc. 78. HecMoTpa Ha 3HauuTenbHyio Macccy Ha 1 m
AnWHbI, Ha cTaHe 330 NPUMEHWUNN MeTNeByl0 NPOKATKY B YMCTOBON KAeTH.
370 NO3BONUNO 3HaUNTENLHO COKPAaTUTHL naysbi NpU NpoKaTKe U NOBbLICUTL
TemNepatypy KoHua npokatku. Ha ocHosawuu onuiTa pekomeHpyioT [ 85]
BbICTYN Npodmna 6OPTOBOro KofbUa NONy4YaTh B NEPBLIX aByx No xopy
NPOKaTKKU hacoHHLIX KanuBpax, Npu4eM BbICTYN AOMKEH WMETb TaKue
pasMepbi, KOTOpbie NO3BONUNK Bbl B AantbHEWLLEM NPU MUHUMaNLHOM O6XKaTum
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€ro No WMpHHEe KOMNEHCUPOBATL C W3GLITKOM €ro HeM3GeXHyIo YTAXKY NO
8bicoTe.

CosepwenHo OWMNBOYHLIM ABMAETCA CTpemfeHWe o6pasoBaTh BbICTYN B
KOHUe NPOKaTKKu (T.e. B 4MCTOBOM Kanubpe) 33 cyeT NepeMelLeHna MeTanna
u3 NpeaycMaTpuMBaemMon KanubGpoBKOW BepxHen BbLINYKOCTU B 33KPbITYIO
HUXKHIO 4acTb Kanubpa, T.e. B BbICTyN. [leWCTBUTENbHO, NPU NOHMKEHUN
TemnepaTtypel K KOHUY npokatku adpekTUBHOE 3anofiHenne anuctyna TaKum
NYyTeM He NPeACTaBNAETCR BO3MOXHLIM, TaK KaK 13 06XUMaeMOon BbINYKNOCTH
B BepXHeil YacTU pacKaTa MeTanfi PacxXOAYeTCR Ha ywmupenwune, obpasya nepe-
nofiHeHWe B MecTe pa3beMa OCHOBaHMA NPodnna B yNCTOBOM Kanubpe.

MNPOKATKA U KANUBPOBKA MPOOUNER BOPTOBLIX KONMEL
B PA3BEPHYTbIX KAIUBPAX

Mo mepe cOBepWEHCTBOBaHMA KOHCTPyKuMi 060408 Konec asTomoburnei
NPOMUCXOAUT M U3MeHenne JOPMbI M pa3mepos Npodiunnen, npenuaavjaqeunux
ana usrotosnesua o6opos. MNpodunu Goprossix Konew C-o6pasHoi hopmbl
6e3 ABHO BblPAKEHHOTO BbICTYNa NPUMEHAIOT ANA TPEXKOMNOHEHTHbIX 060408
aBToMo6unen Ob6wero HasHaYeHUA U ANA KOMEC C peryaunpyemMbiM AasrneHnem
B803ayxa B LUMHe, ANA rpy30BbIX aBTOMOGUSEN BbICOKOW NPOXOAUMOCTH,
cneunanbhbiX MaWKnH 1 T.4.

Ha puc. 81 npusepeHa cxema NpoKaTku npocuna GOPTOBOro Konbua
xoneca 7.0-27 asromobuna 3Uf1-164 wa nuHeitnom ctane 250. B csAsn ¢
HebONbWON BLICOTOM BbICTYNa NPUMEHEHbI Pa3BEPHYTbIE YePHOBbIE KanuGpsbl
€ nocneaylowmm crubannem Npodmuna ToNLKO B wnicToBOW Knetu [ 87]. Koad-
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Puc. 81. Cxema npoxaTku npodmna GoproBoro xonsua MP.70-27-01 ¢ npumenenuem
pasBepHyTbIX Kanubpos
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thuumenTsl 06xaTHA B (hacOHHBIX Kanubpax no xopy npokatku pasHel 1,825;
1,545; 1,295 u 1,215,

Pacnonoxenne kanubpa B Bankax 4MCTOBOM KneTu BbIGPaHO TakuUm
06pa3’oM, uTo6bi HKHWE Yrilbl OCHOBAaHUA U 60pTOBOW YacTU MaxoaUmUCh Ha
OQHOW NPAMOW, NapanmenbHOW OCK BafNKoB. 3aKpPbITbiil Pyuei BepxHero Banka
B YMCTOBOW KneTu oGecneunBaeT HOPManbHbi NPOUECC CruBanua packata. B
NPeaumcTOBON KNETH NONOXeHHe Pa3bema TaKoe XKe, KaK U B YNCTOBOM, TaK KaK
NPU U3MEHEHUN B NPEAYUCTOBON KNETH HanpassieHun pa3bemMa Ha o6paTHOe B
npouecce CruGaHnA pacKaTa B YUCTOBOW KNETU HE YAAETCR NOMYYUT npasufib-
Hyi0 (JOpMY TOpUEBOW NOBEPXHOCTW OCHOBAaHWA npoguna, kortopan Gyaer
UMETb HEKOTOPLIN HAKNOH OTHOCUTENLHO rPaHeil OCHOBAHUA.

MNpyu onpepenennn pasmepos YMCTOBOro Kanubpa wupuHa Npodmna NpuHATa
Ha 0,2 MM MeHbwe HOMUHanbHOrO pasmepa. MpuunHa Takoro YMEHbLEHUR
WWPHHBI 3aK/IIOYAETCA B TOM, YTO NpW NPOKaTKe roToBbii Npotunb AOMKeH
MMeTb TOPUEBYIO 4acTb OCHOBaHMA C HeGOMbLIUM NPAMLIM Y4acTKOM W Na3-
TOMy cneayet npeaycMaTpuBath 3anonHeHue Kanubpa no ero wupune. Anuny
GOPTOBOW 4aCTU NPOEKTUPYIOT C y4eTOM MCNONBL3OBAHWA NOMHOrO NIOCOBOIO
AONYCKa, TaK KaK KoHeu 60pTOBOI 4acT MOXeT 6biTb 3aKpyrieH NPOUIBOML-
HbIM PaanycoM. OaHaKO npu 3TOM BbiYMTaeM NNIOCOBOM AONYCK NO TOMWMHE
OCHOBaHMA BCleACTBME TOrO, 4TO NPU MAKCUMaNbHO AONYCKAaeMON TONWMHE
OCHOBaHUA AfiMHa GOPTOBOW 4aCTH YBENWUMBAETCA Ha BENIMUMHY NNIOCOBOO
aonycka.

Kanubposka npodmna 6opToBoro konbua ans asTomo6una 3UM-164 6bina
BbifOfIHEHa NPY cOBNaaeHNK BepxHero paavyca 3akpyrfienna ( B = 19 mwm)
cpeaHeh 4acTM BO BCeX ¢acOHHbIX Kanubpax. YwMperne onpeaenAan no
dopmyne (1). Ywupenue B passepHyTeix kanubpax npuHumanu 0,6 ot ceo-
60aHOro. Buinyck 60KOBbIX.CTEHOK KanuBpos coctasnaer 10 % B knetn //
(2 -a nUHUR) n knetm 1I1; 8 knetn [V BbiNyCk pasen 7 %. Kanu6pe: pacno-
NOXKeHb! B BafKax C COBMEW|EHUEM MX HEATPanbHOM NUHWUM, ONpeaeneHHOM
NO UeHTpam TRXXecTun WabnoHOB, CO cpeaHen NUHNeN Bankos.

Mpu oceoenun npodmna 6bina npokartana ONbITHaA NapTua Npyu xopowem
CcOBNafeHMN (hakTHYeCKUX Pa3MEPOB TEMNNETOB ¢ pacueTHbiMU. K HepocTat-
Kam KanuBpOBKM Cneayer OTHECTM HEKOTOPOe 3aTpyAHEeHWe B NOMyYeHUM
POBHON TOPUEBOW NOBEPXHOCTH OCHOBaHNA NPOGUNA [ 87].

K npeumyuiectsaM cxembi Npokatku 6OpTOBIX KOneu B pasBepHyTbIX
Kanubpax cneayeT OTHECTU OTCYTCTBUE ONOPHBIX KOHYCOB, 3HaYUTENbHO Gonee
MenKui Bpes B Banky, OpMUpOBaHMe NPOMNA 3a cuer NPAMOro UnNu NOYTH
NPAMOro 06XaTuA, ymeHbweHue uucna GacoOHHbIX KanuBpoB, OTCYTCTBME
CKpy41BaHWA NONOCLI NPK NPOKATKe WU NOBbILWEHHYI0 CTOWKOCTL Kanubpos.

B T10 xe BpemMAa Npokatka npodmneit 6OpTOBBIX Koney ¢ npumMereHnem
4epHOBLIX Pa3BepHY TbIX KannMGpoB UMeeT U HEKOTOPbIe HeAOCTaTKN:

a) Heo6xoauMoOCTb crubaHus Packara 8 uMCTOBOM Kanubpe, 4TO B Cflyyae
3HAUMTENbHOM TOMWMHLI OCHOBaHUA WM GOPTOBOW 4aCTM MOXET NpUBECTU K
uckaxenuio hopmsi Npodimna 1 06pasosanmio nedeKTos;

6) yxyaweHue ycnosui thopmmupoBanma TOPUEBOW NOBEPXHOCTU OCHOBa-
HUA NPOIUNA, K KOTOPOI NPEABABNAIOT 10BbILIEHHbIE TPEGOBAHUA B CBA3M C
CONpAxxeHnem ee ¢ Apyrumu npocdmnamu npu cbopKe Koneca;
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B) ycnoxHeHWe pacyeTa Kanu6poBKM Npu onpeaesieHn JOpPMOUIMEHEHUR
B YMCTOBOM KanuGpe, B KOTOPOM NPOUCXOAMT cribanme pacKara.

OaHaKO 3TU HENOCTAaTKU NO CPABHEHWIO C NPEUMYLIECTBAMU HE CTOMb Yk
CYLLECTBEHHBI M NO3TOMY NpoKaTKa Npodmneid GopTosbIx Koneu C-o6pasHoi
$opMbl B pa3BepHYTOM BMAE Hawfa LWMPOKOe NpUMeHeHne B NPOKaTHOM
NpoOU3BOACTBE. §

Mpu npokarke npocuneir 6opToBeix Koneu C-o6pasHon dopMbl B passep-
HYTbIX KanuBpax 06LIYHO BMOfMHE AOCTATOMHO YeTbiPex (hacOHHLIX Kanubpos,
BKkniovan M uuctoson [ 87, 88]. B HeKoTOpLIX Cly4aRx B 3aBUCMMOCTH OT
pa3MepoB M (OpMbI NPOGUNA KONUYECTBO (haCOHHLIX Kanubpos MoXeT 6biThb
yBenuuerHo A0 NATK. MNpu HeGoNbWON pa3Huue B TONWMHAX OCHOBaHUA 1 6Op-
TOBOI 4yacTW (MAM NpU paBeHCTBE 3TUX TOMIUMH) WU NORHOM OTCYTCTBUM BbiC-
Tyna Bo3MoxHa [ 89] npokatka npoguna 6OPTOBOro Konbua B Tpex ¢hacoH-
HbIX Kanubpax.

WccnenoBaHna pasfivdHbIX CXEM NpPOKaTku npodmna 60pToBOro fonbua
22 X 32 mm 6e3 BbiCTyNa C OCHOBaHWEM TONWMHOM 7,q MM U 6OpTOBOWA YacTu
TonwumHoli 6,8 MM ana Kamckoro asTomo6unsHOro 3asoaa Gbiin NpoBeAeHs!
Ha akchepumeHTansHom crane 250 [ 90].

Nepsbiit BapuaHT KanubpoBku GOPTOBOro Kofbua BbINOMHEH NO CXeme:
Kpyr — nonoca — pe6poBOM KOHTPOMbHbIA — 3aKPbiTbiM NPEAYUCTOBON ~—
uncTOBOW Kanubpbl. BTropoh sapuaHT: Kpyr — nosnoca — Kanubp ana dopmu-
pOBaHMA BNagWHbl C HIKHEA CTOPOHbI NOMOCHI — PEOPOBOA HECUMMETpPUY-
HbI — 3aKPbITLIA NPEAYUCTOBOM U YUCTOBOW Kanubpei. B TpeTbem BapuaHTe
nocneaHue Tpu Kanubpa Takue xe, Kak 1 BO BTOPOM.

OnbiTHaR NPOKaTKa BblABUAA CeaylOWMe HeAOCTaTKKU KanubpoBok.

Mpy npokarKe NO NEPEOMY U BTOPOMY BapMaHTam M NPeauUCTOBOM Kanubpe
NPOMCXOANNO CKPY4MBAHME NONOCHI, KOTOPOE He YCTPaHRNOCH B “MCTOBOM
Kanubpe. lMpu npokatke NO TpeTbemMy BapuaHTy Habnionanu He6OMbWON
u3ru6 Nonock! NPY BbIXoae M3 NPEAYUCTOBOro Kanubpa. 3anonHeHue Kanmbpos
HaxOAUNOCL B AONYCTUMbIX Npeaenax.

PesynbTaThl MCCneaoBaHMi Gbifi MCNONL30BaHLI NpU pa3paboTke Kanub-
poBKu npoduna 6oprosoro Konblla 22X 32 MM ANAR NPOMbILWIIEHHOT O
crana 250. )

Mpu npokatke npodmneii 6oproebix Koneu C-o6pasHoit diopmel crubanne
packarta MOXHO NPOM3BOAMTL HE B YMCTOBOM, a B NPeAYMCTOBOM Kanubpe.
Takaa cxema 6bina npumeneHa [ 88] wna nuHenHom ctaHe 300 npu npokarke
npocmuna 60pTOBOro KOfMbUa ANA Koneca asToMoGunA KpA3. Ucnonb3osanue
NpeaYMcToBOro cruGatouero Kanmbpa No3eosniaeT NPUGNM3NTL hOpMy Npepumc-
TOBOro Kanubpa K ¢)opmMe YUCTOBOro M TeM CaMbiM YMEHbWMUTL ycunue npu
3apave B unctoBon Kanubp. MocnepHee OcOGEHHO BaXHO Ha TeX CTaHax, Ha
KOTOPbIX CyLeCTBYET elle Py4HaR 3apaya Nosioc B uMcTOBYIO KneTb. C apyroi
CTOpOHbBI, crubaHne pacKaTta B NPeaYCTOBOM KanuGpe obecneunsaer Npasusib-
HOe 3anofineHne MeTaNNoM YMCTOBOro Kanubpa u NpMGNU3UTeNbLHOEe PaBeHCTBO
K03thdrumneHTOB AehopMaumm NO NEMEHTaM.

MNpy ocsoenun Npociuna 60PTOBOro KONbUa ANA asTomobuna KpA3 nepso-
HavanbHaa Kannbposka Gbifla BbinonHeHa ¢ cobnioaeHeM NPUMEPHOro paseH-
cTBa KO3hthnumenTos aehOPMaLUMN OTAENBHBIX NEMEHTOB NPONNA.
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-~ Pacnonoxenne wuctosoro kanubpa B Bankax onpepenanu Ha OCHOBaHUW
ZaBeHcTBa BEPTUKaNbHLIX NPOeKunA GOPTOBOI 4acTM N OCHOBaHMA NpodunAa.
opMy Kanubpos kneteit /// n IV (puc. 82, a) 8b16Mpanu ucxoan us ycno-

BMA NNaBHOTO (HOPMOUIMEHEHUA OT NPAMOYrOfILHOTO CEYEHMA K tdopme

NpeauncToBoro Kanubpa (knets V). Pasmepsi kanubpos onpeaenann Ha oc-
HOBaHMM paseHCTBa KO3a(hUUMENTOB AehOPMEUMN NO ceueHmio M ¢ yuetom
pacnpeneflenua nosna Ttemnepatyp. Tak, Hanpumep, KoahduumeHT oBxkaTua
60pTOBOI 4acTK, cepeanHb! U OCHOBaHWA COCT3BUAM coorBercTBeHHo 1,28:
1.29; 1,35 & kanubpe knetn /V u 1,42; 1,571 1,628 Kanubpe Knern /ll.' '

B npouecce ocsoeHna Npoduna GbiNMU BbIABMEHbI chieayiouime HepaoOCTaTKU
NEPBOHa4aNbHOro BapuaHTa Kanu6poBKU: a) He3anonHenue GOPTOBOM 4acTH M
OCHOBaHUA B NPEAYUCTOBOM W YNCTOBOM Kanubpax; 6) o6pasoBaHve cknagkm
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Puc. 82. Pasmepui Kanuﬁeoa Ans npokaTku npodmna BopToBOFO KOnbua no nepso-
HavansHol (&) u ycoseplueHcTBoBanHon {6 ) cxeme
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{nepenonnennna) Ha GOKOBON NOBEPXHOCTU OCHOBaHUA NpodMNA; B) ysenu-
4eHHan TONWMHA CpeaHen YacTu, 6AM3Kan K NAOCOBOMY AONYCKY.

Mpu KoppekTUpoBKe KanuGposkn Gbina ysenudeHa WHPHHA 6oprosown
4acTM M OCHOBaHWA B NPEAYMCTOBOM M YMCTOBOM Kanubpax. [lna ynyuweHuAa
3anonHeHuA Kanubpos kneteit V u V/ ysennuena Wa 1,5 mm BbicoTa U
wupnHa Kanubpa knetu [V C OAHOBPEMEHHLIM yBenuyeHWeM pa3Mepos
kanubpa knetu ///. Kpome TOro M3MeHUNM TONWMHY CPeaHen 4acTu B Kanubpax
kneteit V ¥ V/ v manpaBnieHve pa3bema y OCHOBaHWA Npodmna B Knetn V/.
Paamepb! WabnoHOB ANA YCOBEPLUEHCTBOBAHHOW KanubpOBKU NpeaCTaBlieHb
Ha puc, 82, 6.

METOAUKA PACYETA KANTMBEPOBKWU RPOGUNEN
BOPTOBbLIX KOMELL B PA3BEPHYTbIX KAJIMBPAX

OnbiT npokaTkn npoduneir Goprosbix koneu C-o6pasHon diopmbl Ges
BLICTYN3 MK C He3HaunTeNLHbiM BbicTynom [ 88 — 90 u ap.] nokasan, uto

HanGonee uenecoobpasHa NpoKaTKa aTMX NPOdmnen B Pa3sepHyTLIX Kanubpax
NPM NONHOM COBNAREHUM MX CPEAHMUX NNHMIA. TaKan KOHCTPYKUMA passepHy-
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Puc. 83. Pacnonoxenme uucrosoro kxanubpa B Bsankax { @ ) u ycnoshbiii uucToBOin
xanu6p (6 ) npu npokaTtke NpocdunA GopTosoro Konsua C-06pasHoi dopmb:

159



TbiX KanubposB ofecneynsaer yCNOBWUA MNaBHOrO (JOPMOU3IMEHEHUR B Kanub-
pax v yAo6CTBO pacyeToB Mpu NPOEKTUPOBaHUN KanubposKu.

Meroguka pacuera KanubpOBKW, OCHOBaHHaR Ha MOAHOM COBMaAeHWN
CPeAHVUX NUHWIA pa3BepHYTLIX KanubpoB, 3aKNYaeTcA B Cneaylowlem.

B uenax ycTpaHeHuAa OCeBbIX YCWAWIA MpU NPOKAaTKe 4YUCTOBON Kanubp
pacnonaraiT B BankKax TaKkum o6pasom, uTobbl ero HWKHWe Touku ( G u K)
HaxoAWNUCk Ha OAHON ropusoHTanu (puc. 83, a). AnuHy cpeaHeit nuHwun /,
onpepenAloT ana paauyca R; = R; — 05 hy, a cpepHeir nunun /, ana
paawyca Ry, = R; — 0,5 h,. Uentpul paguycos R; u R, cosnapait ¢
ueHTpom paaunyca R,. Tak Kak B obwem cnyuyae hy # h,, 70 Touku E u
F He nexxat Ha OAHOW FOPU3OHTaNU.

Yrael a; v a; paeHel o; = arcsin [(B—hy)/\/ (H—hy)% +

+(B=hy)?); ap = arcsin [(H—hy)// (H—hy)2+(B—h)%], wm
a, = w/2 - a.

Torpa anuHel /; v /I, cpepHWX NWHWIA MBOFHYTOrO 3nemeHTa L =
= TR3a,/180m /, = mwR,a,/180 v anvHbl /3 © /4 NpAambIX 3nemeHTOB
PE wn SF /3 = H—‘Rl, /4 = B—R]

OnuHa cpepHelt nuHuM [ Bcero npocdmna B unuctoBOM Kanubpe pasHa
L = /] + /2 + /3 + I4 = 7rR3a1/180+ 7TR4(¥2/180+ H+B bt 2R1.

Aanee HaxoAAT pasmeput by W by: by = (Rytga, + /3 + h, ctg a;) X
X cosay —hy/sinay; b, = (Ry tga, + /4 + h, ctga,) cos ay—h,/sin Q.

Mpu NocTpoeHnn yCNoBHOro pasBepHYTOrO YUCTOBOMO Kanubpa (puc. 83, 6)
CPEAHIO NUHWIO FOPU3OHTANbLHLIX 3NEMEHTOB MPOBOAAT B 3aBUCUMOCTU OT
PaccToAHWiA Touek P u S (cm. puc. 83, a) Ao ropusontanum GK. Mycts
TOuKa S HaxoauTca Ha GONbLIEM PacCTOAHUMN OT rOpu3OHTann GK, Yem TOUKa
P. Torpa cpeAHIo NUHWIO FOPU3OHTANLHBLIX 3NEMEHTOB YCNOBHOIO YMCTOBOFO
Kanubpa NpoOBOAAT HWKe TOUKU S Ha pacctoaHum 0,5 h, (puc. 83, 6) . Paauyc
CpeaHeA AMHWM W3OTHYTOFO 3NemeHTa Kanubpa NpUHUMAIOT pasBHbIM  R,.
3HaueHue paguyca R BbIGUPAOT B 33BUCMMOCTY OT ANVHbLI CpepHein NUHUK
Rs = (0,40=055) (/, + /,).

Tak Kak CpPeaHIO NUHWIO FOPUIOHTAaNLHLIX 3NEMEHTOB YCNOBHOIO YUCTO-
BOro Kanu6pa nNpoBoAAT HWxKe Toukn S (cm. puc. 83, a) Ha Bennumnny 0,5 h,,
TO MOXHO HaiiTn h3 (cm. puc. 83, 6) h; = R, cosa, —0,5h;,.

Torpa a3 = arccos(Rs + h3)/(Ry + Rs), by = (R4 + Rs)sinas.

AnvHa cpepneii nukun /5 pasHa /s = TR, a3/180+ TR a3/180.

flanee OnpenenalOT WHUPUHY FOPUIOHTaNLHLIX 3NEMEHTOB by W bs: by =
= Il+/3—/5,' bs = /2+/4—/5.

Takum 06pa3om U3BeCTHLI Bce Pa3mepsb! YCHOBHOFO YACTOBOFO Kanubpa.

Konuuectso pa3BepHYTbIX YEPHOBLIX Kanu6pOB OGLIYHO paBHO Tpem,
peaKo — uyetbipem. Bce paseepHyTble Kanubpel NPOEKTUPYIOT C y4eTom
NOCTOAHCTBA cneAylownx BennunH: by = const; h3 = const, R, = const,
Rs = const, T.e. CPeAHWE NUHUM Pa3BEPHYTLIX KANUGPOB MONHOCTLIO COBNA-
Aaot. Papuycel nepexopa ot cpeaHero anemeHTa K 60KOBbIM FOPUIOHTaNbHBIM
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anemeHTam ANA NpPaBoi 4acTu nonocel pasHml Rs — 05h, w R +05h,, a
Ana nesovivactn R —0,5h; v Rs +0,5h,.

Paccroanve h3 OT cpeaHell NUHUM FrOPU3DHTaNbHBLIX 3NEMEHTOB A0 FOpH-
30HTaNLHOM NPAMOW, NpoxoArAwei yepes ueHTp 0 (cm. puc. 83, 6), 3aBucut
OT COOTHOWeHWA PasMepos NPodUNA U MOXKET OTNNYATLCA OT TeX PeKOMEHAa-
Ui, KOTOpble NpUBeAeHL! Buile.

KoathduuveHtsl 06xatna BbIGUPAIOT € Y4eTOM OCOGEHHOCTe KaXAoro
KOHKDETHOrO crTaHa. YwwupeHue noacumteiBaot no dopmyne (1). O6uwee
ywupeHve B Kanubpe pacnpeAen’ioT NPOMOPUMOHANLHO ANUHAM CPEAHUX
NUHWIA NPaBOW 1 NeBoV vacteit nNonocekl. B Kanubpe YMCTOBOIN Knety ywvpenve
cBo6oaHoe. B passepHyTbIX Kanubpax ero npuHUmalot pasHeim 0,6 — 0,8 ot
cBo6oaHOro.

Mpy 3HaunTenuHOl pasHWULE B TONWMHE OCHOBaHWA W GOPTOBOW vacTu
npoduna 60pToBOr0 Konbua C-06pa3HON hOPMbI 3aTPYAHUTENBHO UCTONGL
30BaTb pasBepHyTble YepHOBLIE Kanubpel W NMO3TOMY NPUXOAUTCR MPUMEHATL
TaKue cxembl MPOKaTKKW, B KOTOPLIX (hacCOHHbIE Kanubpbl NOAOGHLI NO opme
roTrosomy npodunio.

Kak 6bin0 yKasaHO Bblwe, Npu Kanu6poske npoduneli 60pTOBLIX KOney
06b14HO yuCTOBOI Kanubp B BanKax pacfnonaralT TakyuM o6pazom, yto cobnio-
AaeTcAa pPaBeHCTBO BepTUKaNbHbIX MpPoeKuuii G0pPTOBOK U 3aMOYHOI YacTeir.
Mpu atom npeanonaraerca, uro Npu paBeHCTBe BEPTUKANbHBLIX MPOEKUMI
OTCYTCTBYIOT OCEBble YCUNUA.

OpHako, KaK 3T0 NOKasaHO ANA CAYYam MPOKATKN HepaBHOGOKOM yrnosoii
cranu 8 pa6ore [ 91], npu nNpuHumaemom B uucToBOM Kanubpe paBeHCTBe
BepTuKanbHbIX MPOeKUunii oceBble yCUNUA He MOFYT 6biTh yCTpaHeHbl NOAHO-
crbio, lMpuunHa atoro 3akniovaercA B pasHULe BENMMUH KOHTAKTHLIX MOBepX-
HOCTeid ANWHHOW W KOPOTKOW MONOK. AHanoruyHble Pe3ynbTartbl MONyyeHbl
[92] v npu nposenenun aKcriepuMeHTanbHLIX UCCNEAOBaHMIA MO NpoKaTKe
Ha na6opatopHom ctaHe 280 npoduneii 6oproseix Konew, C-06pasHoii GOpMbI.
BenuunHa oceBoro ycunua B aTUX IKCMepUMeHTax Mpu paBeHCTBe BepTyKans-
HbIX MpOeKuuii KoneGanace B npegenax 2,7 — 11 % OT ycunua npoKatku u
3aBucena npexae BCEro OT COOTHOWeEHUA ANUH GOPTOBOM U 3aMOYHOI vacTel.
Ana onpepenenua yrna passoporta Kanubpa «; (cm. puc. 83, a) ¢ Toukm
3PeHVA MUHUMYMa 0CeBOFO YCUNUA MNONYYEHO ypaBHeHWe

[8—05(R, +R,))cosa, +05(R, +R,) (1 — sina,)

= \/tgall
[H-05(R, +R,)]sina, +05(AR, +R,) (1 cosa,)

peleHne KOTOPOro OTHOCUTENbHO O3 He MPEACTaBNAETCA BO3MOXHLIM W
roaTomMy Mpu NPaKTUYECKUX pacyeTax cnefyer vcronL30BaTth mMeToa NOCNeRo-
BaTtenbHbiX NPUBNNKEHWIA.

B KauecrBe NepBOHAYaNbHOrO NPUGNXKEHUA NPUHUMAIT Q; =
= arctg( B/H)+(1,5 = 3)°.

JKcnepUMeHTanbHble  UCCNEAOBaHUA  MOATBEPAWAM  Uenecoo6pazHOCTL
NPOKaTKu B 4uCToBbIX (@ WHOrAa W NPeaYUCTOBLIX) Kanubpax, PasBepHYTbIX
OTHOCUTeNbHO OCK Banka. BenuynHa oceBoro ycunua B 3TOM cnyyae He npesbl-
waet 2 % OT yCUNuA NPoKaTKu.
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NPOKATKA NPOOUNER BOPTOBLIX KOMEL
CROXHOR ®0OPMbI

B aBTOMOGMNBLHOI NPOMLIWNEHHOCTH HAXOAAT WWPOKOE NpUMeHeHue
npogunu Go0PTOBLIX KONEL, CAOKHON KOHMUIYpaLUN,

Mpodmne 6optoBoro konbua 1099 us cranu 45 no nepeBoHavanbHON cxeme
NPOKaTLbIBaNK Ha NMHEVHOM MENKOCOPTHOM ctaHe 250 C NPOMEXYTOYHBIM
nogorpesom B NATW hacoHHbIX kanubpax [ 93]. Kanubposka umena cyuect-
BEHHbIE HEAOCTaTKU, U3 KOTOPLIX OCHOBHLIMU ABNANUCL NPUMEHEHVE PYHYHOFO
TPpyAa ¥ HU3KaA NPOUIBOANTENLHOCTL CTaHa.

Ona yBsenvyeHUR nPOUIBOAUTENLHOCTU K obBneryeHua ycnosui paboTel
o6cnyxuBalowero nepcoHana 6uina ocBoeHa HOBaA CXema NPoKaTkK ¢ uchono-
30BaHVeM Tpex KNneTei 4iCTOBOW NUHUKM U 6e3 NPOMEXYTOYHOrOo NOAOrpesa.
MpyumeHeHWe 3TON HOBOI CXeMbl MO3BOAUND yBEAUYUTL NPOU3BOAUTENLHOCTL
cTaHa 6onee yem B ABa pasa, COKPaTUTL WTAT BaNbUOBWINKOB, 3HAYUTENLHO
YAYUYWUTL KayecTBO NpodUna U CHU3NTL CE6eCTOUMOCTb.

Mpodune GopToBoro konsUa ana koneca 25-T camocsana (puc. 84, a)
BCREACTBWE aCUMMETPUN U 3HAYUTENLHON pasHUUbl B TONwWwWHe GOPTOBOW W
3aMOYHOW yacTeil NpeacTaBNAeT COGON C TOMKW 3peHNA TeXHONOFUW CROXKHBINA
npocduns, ANA NPOKaTKW KOTOPOro HEBO3MOXKHO WUCTONL30BaTL pasBepHYTbLIe
Kanubpsl. 3T0T npodmnb 6bin ocsoeH [ 94] Ha wecTuknNeTeBOM NUHEAHOM
craHe 360 ¢ pacnonoxeHvem Kneteli B ABe NUHUW., TaK KaK AuameTpul Bankos
YUCTOBON NUHUM He MOFYT fnpeBslwaTe 360 MM, TO Ha YUCTOBOW NUHWUN OGLIYHO
NMPUMeHAT hacoHHbIe Kanubpbl OTKPLITOFO U MONY3aKPLITOFO TUNa.

Mo ycnoBuo pacronoXeHua Kneteli U BCMOMOraTenbHOro 0GOpPYAOBaHWA
KONMMECTBO (DaCOHHBIX KanubpoB AOMKHO 6biTe YeTHbIM. Tak Kak ueTbipe
npornycka ABHO HEAOCTAaTOYHO ANA ¢opmupoBaHua npoduna, TO MpeaycmoT-
peHa NpPoKaTka B WeCTU (hacoHHLIX Kanubpax ¢ YepepoBaHUEM FOPU3OHTaNb-
HOFO U HaKJIOHHOTO PacnonoxeHua kanubpos. Kanubp 7 pacnonoxeH B
Bankax o6xumHon knetu 450, Kanubpel 2 — 6 — B NATU KNETAX YUCTOBOMN
nvnun. Mpodmne GoproBoro Konbua npokatbiBalT us cranu 15. Packar,
3apaBaemblii B NepBblii (haCOHHLIN Kanubp, umeer KBaapaTtHoe romnepeyHoe
ceueHve 65X 65 mm c 3akpyrnenmamu yrnos paauycom 10 mm. CpepHuit
K03thULUMEHT BuITAXKYW B (hacOHHbIX Kanubpax cocrasnaer 1,18. Pacnpeae-
neHvie KOIDDUUMEHTOB BLITAXKWA NO Kanubpam NPUHATO Creaylowee: A; =
= 1,28; A, = 1,14; A3 = 1,17; Ay = 1,26; A5 = 1,16; Ag = 1,11,

HecummerpuuHaa copma npodvna 60pTOBOFrO KOMALUA CO CPABHUTENLHO
TOHKOW GOPTOBOW 4acTbLio, TONWMHA KOTOPOMN paBHa 12 mm, u 6onee Toncroin
3aMOYHOMN 4acTbl0 TONWUHON 22 MM NPUBOAWUT K HEOBXOAUMOCTYN GoNnee UHTeH-
cuBHOrO obxarua 6oprosoi uyactu. Bcneacrsue 3toro npu Kanubposke
npocduna npeaycmoTpeHa 3HauUTenbHaa HepaBHOMEPHOCTL Aedopmauuu no
anemeHTam npocduna.

Mpy ocsoenun npodmna B acoHHbIX Kanubpax 2 — 6 NPOUCXOAUNO
3HauUTeNnbHOE CKpyuuBaHue Nonoc. JAnAa ycTpaHeHUA CKPYYMBAHWA WCMONL3O-
Banu NMpu KOPPeKTUPOBKE KanuBpOBKWU BRUAHWE PA3HOCTU OKPYXKHBLIX CKO-
poCTeil, U3MEHNB YrNbl HAKNOHA KanMBPOB OTHOCUTENLHO BaNKOB U HECKONLKO
nepepacnpepenvs o6xarua. OkoHuaTenbHbI BapuaHT KanubpoBku NpOdUnA
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60pTOBOro Konsla npuseaeH Ha puc. 84. B kanubpe 7 yron saxsata cocras-
naet ~ 24°930’; B octanbHbIX Kanubpax yrnol 3aXBaTa 3Ha4YUTeNbHO MeHblUe
NpeAenbHbLIX 3tjadeHuin.
PacnonoxeHve YuCTOBOro Kanubpa onpeAenAeTCA CAeAYIOWNMIN YCNOBUAMN:
a) HeOG6XOAUMOCTLIO UMETb HaKNOHHblE CTEHKW PyuYbeB ANA BO3MOXHOCTU
XOpOoLWero BOCCTaHOBNEHUA KanuBpOB Mpu NepeToyKax Bankos;
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6) Heo6X0AUMOCTLIO YMeHblWeHUA A0 MUHUMYyMa GOKOBOrO AaBneHuA
npu o6xaruv GOPTOBOM yactu ANA yCTPaHeHWA OCeBOFO CMeWeHWA Bankos,
OT BenuuuHbl KOTOPOFO 33BUCUT YCTOWYMBOCTL B Mpouecce NMPOKarku Ton-
WwWHLI 60PTOBON YacTy;

B) obecrieyeHnem NpPaBUNLHOrO BLIXOAA NMONOC U3 KanubpoB Npu OTCYTCT-
BUW UX CKPYUUBaHUA.

Ona Bcex ¢acoHHbIX KanubpoB (cM. puc. 84) NpuHATO NocnegoBaTensHoe
yepeaOBaHVWe FOPU3OHTANLHOFO U HAaKNOHHOFO PacnonoXeHWA Kanubpos, 4To
no3sonuno opmuposark yribl 3aMOYHON yactu Npoduna ( A = 3 MM un
R = 6 mm, cm. puc. 84, a) nocnepoBaTenbHO B 3aKPLITLIX U OTKPLITBLIX
yacTAx Kanu6pos. Kpome TOro, npu HAaKNOHHOM MONOYXKeHWUN Kanubpa MOXKHO
npumeHATe 60nee WHTEHCUBHbIE OGKaTUR ANA TOHKOW 6GOPTOBOM yactu
npocduna.

Ana meHbwero ocnabneHua NPOYHOCTV BankKoB Kanubp 7 BbiMONHeH ¢
pazbemom nocepeauHe. Ha Bankax uucToBOW NUHWKM, KpOoMe MpPeaYUCTOBOM
KNeTH, NpeayCcMOTPEHLI OTIOPHbIE KOHYCbI.

PACYET KANUBPOBKWU Z-OBPA3HOIO NPOOUNA
ANA BOPTOBOrO KONbUA KONECA ABTOMOBWUNA TA3-66

OcBoeHue Z-06pazHoro npocuna 60pTOBOro KOAbLUA Koneca asTomo6una
FA3-66 (puc. 85, a) 6bino ocywectsneHo [ 74] Ha TpexxnereBom nuHeNHOM
craHe 550. Monotbl Ha mMepHble ANVHLI Pa3pe3al0T Ha TPex CanasKoBbIX nunax.
Mocne oxnaxaeHWA Ha TPEXCEKUWOHHOM XONOAWALHWUKE MONOCHLI MOCTYNAT
B CEMUDPONUKOBYI MPaBUNLHYID MALIWHY C KOHCOMbHLIM PAacNonNOXeHVeM
PONVKOB, a 3areM KpPaHOM TPaHCMOPTUPYIOT Ha COPTUPOBOYHLIE CTONbI.
Mpodvne 6oproBoro Konbua usrorosnawT w3 cranm Cr3kn; macca Ha 1 M
AnvHbl coctasnaer 6,5 kr. Temnepatypa KoHua MPOKarKu Ha OCHOBAaHUW
NpaKTUYeCK X AaHHLIX NpuHAaTa 950°C,

PacueT Kanu6pOBKYW BbINONHEH B COOTBETCTBUM C METOAVKON, paspaboTaH-
HOW anA KanwbpoBKu Z-06pasHoro npoduna 06043 U U3NOXKEHHOW B rn. 4.
PacnonoxxeHve uuctosoro kanubpa (puc. 85, 6) BwibpaHo ¢ yuetom yao6eTsa
NPOKaTKN 1 OTCYTCTBUA OCEBLIX YCUNWUM TaKum O6Gpasom, YTO HWDKHUE YFhbl
KOHUOB GOpPTOBOM 4aCTW W MONKW HAXOAATCA Ha OAHOW ropusoHTanu. [na
MOMKU W FOPU3OHTaNLHOrO 3NnemeHTa GOPTOBOW 4acTU B YMCTOBOM Kanubpe
npuHATO cBoGoaHOe ywupeHue. WlupuHa ropusoHTanLHOro anemeHra 6opro-
BOI 4acTW yBenuueHa MO cpaBHeHWI0 C pacyeTHoW Ha 10 mm. Jto o6ecneuu-
Baer HOPManbHbLIA 3axBaT NMONOCLI U CNPAMANEHWe U3OFHYTOrO 3nemMeHTa 60pTo-
BOM YacTw.

Yron Haknowa f nNOnoTHa NPodMnA ONpeaenAloT Ha OCHOBaHUM dOPMYN
(23) v ap. v puc. 85, 6: B; = 27,3+ 596 +5,0—5,0.0,7071 + 31,6 -

0,7071 = 110,7 mm; H, = 46,0+ 9,6 +5,0-0,7071 + 31,6 - 0,7071 =
= 81,4mm; B = arctgH,/B; = arctg81,4/110,4 = 0,736 = 36°30".

3atem no cdopmyne (24) 6aszosule pasmepwt by w H: b, = [ (69,6 +
+5,2) — 4,1 tg 36°30']cos 36°30' = 49,8 mm; H = (59,6 —4,1tg 36°30') X
X cos 36°30° = 41,8 mm.
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OnuHy cpeaHeld NUHUKM NoNoTHa (yToNuwieHWe MONOTHA 34eCh W B AanbHenl-
WeM He yuuTbiBalOT) onpeaenAldT U3 ypasBHeHua (26): L, = 59,6 +
+ 0552 = 59,6 Mm, a AnvHY cpeaHeit NMHUM GOPTOBOM 4acTU U3 ypasHe-
Hua (26): L, = 46,0+05-4,1—-05-57 — 05(18,0 + 23,0)+ 0,25 .
- 3,14(18,0 + 23,0) +{27,3—-5,2) + 0,56 - 5,2 — 0,56 - (18,0 + 23,0) = 60,9 mm.

OnvHy cpeaneit nuHUM BoducnalT no dopmyne (27): Ly = 96 —
-05-4,1+025-3,14(5,0+05-5,2) +31,6 = 45,1 mm.
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Puc 85. Fotosuih npocbuny ( 2 ), pacnonosxeHue YMCToBOro Kanu6bpa { 6 ) u pazmeps
ycnostoro uucrosoro kanubpa ( @ ) npu npokarke npoduna 60pTOBOro Konsua Koneca
asTomo6una FA3-66
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Ha ocHoBaHuM onpegeneHHbIX ANVH CPEAHUX AWUHWI BOPTOBOW vactu U
NOMIKN MPUHUMAIOT B COOTBETCTBUM C ypaBHeHuamu (28) w (29) R, =
= 21,0mm, R, = 15,0mm, Hy = 25,0 mm.

AnvHa cpeaHeii nuHWM nNonku cornacHo ypasHenwo (27) pasHa Lj
=96-05-4,1+0,25-3,14(5,0+ 0,5-5,2) + 31,6 = 45,1 mm.

Ha ocHoBaHuu ofipefeneHHbIX ANUH CPeAHMX AUHWI GOPTOBON wacty W
NONKKU NpUHUMaem B cOOTBETCTBUM C hopmynamu (28) n (29) R, = 21,0 mm,
R, = 15,0mm, Hg = 25,0 vim.

OpavHatel b3 u b, ueHTpoB paanycos R; U R,. B yCNOBHOM YUCTOBOM
Kanubpe paBHbl w3 ypasHenua (30) b3 = 21,0 tg(90° — 36°30/2) —
—(256-0,5-5,7) tg 36°30' = 25,9mm; b, = 15,01tg(90° "— 36°30'/2) —
—(25,0 —0,5-5,2) tg 36°30' = 16,8 Mm.

Pasmeps! YCOBHOrO 4uCTOBOro Kanwubpa NpuseaeHs! Ha puc. 85, 8.

HanGonee noaxoaaweii 3aroToBKON AnA npokaTku Apodmna 60pTOBOFO
KOMNbUA U3 COPTameHTa 3aroTOBOK, NMPOKaTLIBaeMbiX Ha 3arOTOBOYHOM CTaHe
800, aBnaercA nonoca norepeyHsiM cederviem 114 X 148 mm, Pacnpepenenie
npoxoaos no Kneram craHa 550 cneayowsee:

Knamm .. ... N | ] 11
Yucno npoxogos . 6 4 1

MepBuie ABa NPOXOAa NO XOAY NPOKAaTKU BeayT B CONPAXKEHHbLIX AWWYHLIX
Kanubpax, cneaylowve ABa — B CONPAXEHHbIX ALLMYHBLIX KanubGpax pe6po-
BOro TWNa U nocneagHne cemb — B (hacoOHHLIX Kanubpax. KaHTOBKY nonoc Ha
90° ocyuiecTBNAOT NOCNe BTOPOro U YETBEPTOro NPOXOAOB.

Ana hacoHHbIX Kanubpos 5 — 70 paccTorHUA MEXAY BeplunHamu npocduna
no ropusoHTanu v BepTukanu (6asosuie pasmepnl b; un H), paauycel 3aKpyr-
neHwh R; wu R, CpeaHVUX NuHUA GOPTOBOW 4acTM U MONKWU U NONOXeHWue

. CPEAHVUX NWHWIA FOPU3OHTANbHLIX 3NEeMEHTOB BOPTOBOW 4YacTu U NONKK
(pasamep Hg Ha puc. 66) NPUHATLI NOCTOAHHLIMU U PaBHLIMK: b; = 49,8 Mm;
Ry = 210mm; H = 41,8mm; R, = 150mm; Hg = 25,0 mm.

KoathduumeHTsl 06katna M TONWUHA OTRENbHLIX 3NeMeHTOB npodvnAa B

kanubpax 6 — 77 npuBeaeHbl B Tabn. 5 (o603HaveHna cm. Ha puc. 66) .

Tabnuya 5. Pexxum o6xatuii npu npokaTie Npoduns
60pTOBOTrO KONbUA Koneca asTomobuns " A3-66

N°ka- [Monotxo Topu3onTan,- HaknoHHbIN Nonka Ywuperue

nubpa npocuna HbIM Y43CTOK yu4acToK npocuna nonoTHa
6opTrosoin 6opTosoi npocduna
4acTn uacTu

Hyymm 1n hy,mm Un Hy,om 1/n hg,um 1/q hg,mm 1/ 9

6 22,0 - 217 - 267 - 267 - 31,7 -

7 135 1,63 17,0 163 16,4 1,63 16,4 1,63 21,0 1,50

8 8.8 1,63 114 1,49 109 150 10,9 150 150 1,40

9 6.0 1,47 8,1 1,40 75 1,47 74 147 10,3 1,45

10 4.6 1,30 6.4 1,27 58 1,28 5.8 1,28 8,2 1.25

1" 4,1 112 5,7 112 5,2 112 5,2 112 7.3 1,12
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YmeHbleHe Ay yrnos packpsiTva MONKW u 60PTOBOIA 4acTy Mo NpoxXoaam
NpOTVB XOA23 NPOKaTKWU NPUHUMAIOT PaBHbIM YMeHbleHnio A yrna HaknoHa
nonotHa B: Ay = AB; B ycnosHom uucroBom kanubpe f = 36930, a
v = 90° — g = 53°930"

Mpwn pacyete nNpeaYMCTOBOro Kanubpa, a TaKxKe W NocneaylowWNx Kanubpos
no cropmynam (31) — (35) ucnonuayior AaHHble Tabn. 5 v puc. 66.

Brauane B NpeauucToBOM Kanubpe ofipeaenaloT TONWuHy h; MONOTHa no
BepTukanv ns opmynbi (31)

-2:418+ \/41,8’+(49,8’/4,6"‘—1) (41,8% + 49,8%)
hy = = 5,7 mm.
(49,8%/4,6* —1)

Yron HaknoHa fonotHa B cooTrBercreun ¢ c¢opmynoii (32) f =
= arctg[ 49,8/(41,8 -5,7)] = 36°.

Yr%n packpbiTua GOpTOBOI Yactu v nonku v = 63°30' — (36°30' — B) =
= 63%,

TonwvHa HaKNOHHOFO 3neMeHTa GOPTOBOW 4actu NO BepTuKanu us Gop-
mynet (32) h3 = 5,8/ cos53° = 9,6 mm.

Anvna cpeaHeit nuHUM nonotHa L; us dopmynel (33) L; =
= 49,8/ cos 36° — (9,8 —5,7) / [ ( tg 36° + tg 53°) cos 36°] = 59,2 Mm.

OnuHa cpeaHeit nuHUM /3 GOPTOBOI YacTu 6e3 rOPU3OHTaNLHOrO 3NeMeHTa
wupuHoii b, onpeaenawT no ¢opmyne (34) /3 = 0,01745 - 21,0 - 63 +
+[{25,0-05-96 —21,0(1 — cos53° ]/563°+0,56(9,6 —5,7)/[(tg 36° +
+ 19 53°) cos 63° = 35,9 mm.

OpavHata b3 ueHTpa paguyca R; w3 dopmynel (35) pasHa b3 =
= 21,019 53°/2+(25,0 - 0,5 - 9,6) tg(90° — 63°) = 25,7 mm.

AHanoruYHoO PaccunTLIBaIOT NONKMN.

YwupeHve ana NonKu n 60pToBoiA YacTy onpeaenaloT no opmyne (1) ana
MWHUMaNLHO AOMYCTUMOrO gnamerpa Bankos Dcp = 525 mm.

PacnpepeneHue temnepatypbl N0 NPOXOAam MPUHATO creaylowiee: tio =
= 975°C, t, = 1000°C, t; = 1025°C, t, = 1050°C, t5 = 1075°C,
ts = 1100°C.

B kanubpax 7 — 70 ywwupeHue nipuHumMalotr pasHeim 0,8 ot cBo6oaHOro, B
Kanu6pe 6 — 0,6 or cBoGoaHOrO; AnA Kanubpa 5, rae NPOUCXOAUT Nepso-
HauanbHoe hopMUpPOBaHUE NPOGUNA, PACCUUTLIBAIOT TONLKO TONWMHY OTAeNb:
HbIX 3NeMEHTOB NPOMUNA 1 O6LWYI0 WUPUHY.

Papuycbt 3akpyrnenuii Bbi6upaloT KOHCTPYKTUBHO. HelitpanbHble nuHwum
Kanubpos MpoBeAeHbl Yepe3 WX UEHTPbl TAXECTU. YuuTbiBaAa yCnoBuA usruba
60pTOBON 4acTW U MONKU B YUCTOBOM Kanubpe paszbembl Bankos ¢ o6enx
CTOPOH Kanu6poB BbINONHAIOT ANA KAKAOrO Kanubpa B OAHY CTOPOHY.

Pazmepb! hacoHHbIX kanubpoB 5 — 70 npepacraBneHvl Ha puc. 86. MNpu
rnepBoOW ONbLITHOW npokarke npocguns 6OpPTOBOro KONbLUA MONyYeH B COOT-
BETCTBUN C TexHWyeckumu ycnosuamu. MpokaraHo 23 T rorogoro npoduna,
Bpak npu Hacrpoiike cocrasun 0,3 1. Mpu npokarke Habnlopanu NepenonHe-
-HWe Ha KOHUAax GOPTOBOIA YacTu U NONKW B Kanubpe 7 W Ha KOHUe MNONKWU B
Kanubpe 8.
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lnasa 7. NPOGUNN 3AMOYHbIX KONEL
KONEC ABTOMOBWNEN

COPTAMEHT W TEXHWYECKWUE TPEBOBAHUWA

Mpocgunu 3amouHbIX Koneu (puc. 87) vMeloT, KaK npasvno, CNOXHY0

dopmy W ABNARIOTCA COCTaBHbIMWU 3nemMeHTamu TPEXKOMMOHEeHTHbLIX Wnwn

YeTbIPEXKOMTMOHEHTHBIX {cm. pu
¢hunu 3aMOUHBIX KONey MOXXHO pasaenurb Ha Tpu OCHOBHblIE TUna.

c. 1) o6opoB Konec asTomoGuneii. Bece npo-

20*15
20 755
12,3 | 52 "’oo.‘
50,'-5 \):"o
;2 4
3 = Sef ° N[ om| - N
& Sl S o
@ *ilw N &
el It e 1 p
/ ::‘ AN N So s
- @l \ary [\
¥ 3 N = AN
*? & \\ ’0—7
21
40,52 5205 32 :’2
154205 37:08 ° 16206 5.32”0,4 -
o} 372 T A
X Q -
g c& 3 Ve g LY \ 5 ) \:‘-"o =3
wlal 1% ° &
N g % 2
&ou.., |5 B 2, S
50 AV . L Tl &
\O
77* 15,4105 ~—_] ¥
' 83204 16206
24,5
o L 159105 _ 8420}
:‘\ 2,
h’
A @ \to
~N
1
"
s 0 T
s
159106

Puc. 87. Mpodunu 3amourbIx Koneu.
a — astomobuns KamA3; 6 — 13.00-26; & — 440-633; 2 — nP254-031; @ —
npP254r-031-01; e — 6.00T-20
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Npocunn ﬁepBoro tuna (puc. 87, a) otHocaTt [ 2] k rpynne npodmned,
COCTOAWMNX U3 MONOTHA C YTONWEHWEM C OAHOW CTOPOHLI. YTOMWEHNA MOTYT
UMeTL PasnuYHYI0 U NPY TOM A0BONBHO CNOXHYIO hopMy.

MpenctaenenHuie Ha puc. 87, 6 — 0 NpodunN 3amMOuHBIX KOnew BTOpOro
TUNa nNpeacTaBnNAOT coOBON acCUMMeTPUUHbIE MPOMUNN C OTHOWeEHNEM WUPUHLY
K BbiCOTe, NPUMEPHO PaBHOM eAvHWUe. XapaKTepHbIM ANA FPYNMbl A3HHbLIX
npocduneli ABNAETCA Hanu4uve BbICTYNOB U BRaguH CpaBHUTENLHO HeboNLLINX
pPasmepoB OTHOCUTENLHO O6Lei BLICOTLI.

Mpodunu 3amouHbIx Konew Tpetbero Tvna B BuAe NNOCKOrO OBana npoka-
ToIBalOT pasmepamu 22X10 (puc. 87, e) n 18X8 mm. Mpokarka atux npocdunen
TPYAHOCTe He MPEACTaBNAET U ee BeAyT MO cxeme: KBaapaT — rNaakan 604Ka —
pebpoBoii Kanubp — rnagkam 6ouka. [MpeaHasHaueHL! 3aMOuYHble Konbua
22X 10 v 18X 8 mm ana Konec CTapoil KOHCTPYKUMM U UX eXerOaHOe npous-
BOACTBO He npeBbiwaer 1000 T.

Mpodimnn 3amouHLIX KONey NPoKaTbIBalOT O6LIYHO U3 cTanu 45, Hau6onee
XKeCTKue Tpe6oBaHuA MO pasmepam NpeabABRAIOTCA K TEM y4acTKam npocdunen,
KoTOpble NMpu c6opke KONECa HAXOAATCA B COMPAXEHUM C OCHOBaHWeM 06043
¥ ¢ npodhunamn GOPTOBLIX MNYN NOCAAOUHLIX Konel. KpuBusHa nonoc B coctoa-
HWW nocTdekyn NO pe6py W MO NNOCKOCTH OBLINHO HE AOMKHA NPeBbILWATL 4 MM
Ha 1 m anuHel. CkpyunBanue nonoc gonyckatot He 6onee 3° Ha 1 m ANVHeI.

Mpodmnn 3amoutbix Koneu (puc. 87, a — 9) umetor CNOXHYI0, HeCUMMeET-
PUYHYIO (hOPMY U UX NMPOKATKa COMpAXeHa CO HAYNTENLHBLIMU TPYAHOCTAMW.
Oco6eHHble 3aTpyAHEHNA BO3HUKAIOT M3-3a CKPy4YUBaHWA NONOC NpU NpoKarKe
W WX NCKPUBNEHVA NPY OCTLIBaHUW Ha xonoguneHuke. Moatomy B Tex cnyuaax,
KOTAa 3TO No3BonAer hopma npoduna (puc. 87, a), npumenaior npokarky
B CABOEHHOM BWAE, YTO 3HAYMTENLHO YNpOLWaeT PaspaboTKy KanuGPOBKU U
TEXHONOTUM, TaK KaK B- ITOM CNy4ae NPOKaTLIBAIT MPOBUAL, CUMMETPUY-
HbI OTHOCUTENLHO BepTuKanbHoW ocu. OpHako Mpu npokarke npocduna B8
CABOEHHOM Buae HeO6XOAMME erO NPOAVGNLHAA Paspe3Ka Ha AUCKOBBLIX HOMX-
HWUaxX, KOTOPYIO BLINONHAIOT Ha 3aBoaax-noTpeburenax. OHa Tpebyer aonon-
HUTENbHLIX 3aTPAT BPeMeHU U AieHEXHbIX CPEACTB.

MNpodunu 3amouHbIX KONew No cBoum pazMepam OTHOCAT K COPTameHTy
MENKOCOPTHLIX CTaHOB, AMameTp BanKoB KOTOPbLIX cocrasnaet 250 — 300 mm.
O6b14HO 31U NPOGIUNAN NPOKATLIBAIOT HA CTaHAX NUHENHOro TUNa, XOTA ecTtb
yXe NON0XWUTEeNbHLIN ONLIT NPOKaTKKU Npodunell 3a8MOUHBLIX KORel Ha Henpe-
PLIBHLIX CTaHax.

NPOKATKA U KANMUBPOBKA MPOOUNER 3AMOYHBIX KONEY
T-OEPA3HOR ®OPMbI

Mpodune 3amounoro koneua T-06pazHoii tdopmbr (cm. puc. 87, a) umeer
TOHKOe MONOTHO (neBaa 4acTe NPOGIUAA} W MaccUBHYIO 38MOYHYI0 4acTb.
®opma u pasmepsl npoduna AOMYCKaOT ero NpoKaTky B CABOEHHOM Buje.
Mpu atom casavBaHve NPOGUNA OCYLWIECTBRAETCA €0 TOHKUMW yacramu, B
pesynerate NMONY4aeTCA CUMMETPU4HLIA OTHOCWTENLHO BepPTUKaNbLHOM Ocw
Npodunb € YTONWEHUAMU NO KPaAM, YTO 3HAYUTENLHO ynyuwaer ycnosva
MPOKATKW, TaK KaK YCTPaHAETCA CKpPy4nBaHve U u3ru6 nonoc. Mpu casavsa-
HUM NPOHNAN MOXKHO pacnonarartb NOA YrAOM UAW JKe FOPUZOHTANLHO.,
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Mpokatka npoduna 3amouHoro konsua 8,6B-026-A5 (puc. 88, a) 8
CABOEHHOM Buae ocBoeHa Ha 15-knereBom HenpepbiBHOM cra:-le 300 | 95]
C NpVUBOAaMM KneTeil OT WHAMBUAYaNbHLIX 3NeKTPOABUratened, AOMyCKalo-
WUxX perynvposaHve yucna o60poToB B WUPOKUX Npeaenax. YepHosaa rpynna
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Puc. 88. Cxema npokaTku npouns 3amouHoro xoneua 8,5B-026-A5 no nepsoHadans-
Homy (a ) v ycosepweHcTsosantomy ( 6) sapuaHtam ( IV — X — kneth)
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CTaHa BKNIOYAET CemMb W YNCTOBAaA — BOCeMb Knereil. MakcumansHaa cKOpocTL
npokarku cocrasnaer 12 m/c.

Ona Harpesa 3aroTOBKW WCNONL3YIOT METOAWYECKYID Meub C GOKOBONA
3arpy3Koit ¥ Bbiaadeit 3aroToBKWU. 33 HarpeBaTenbHON Meublo YCTaHOBREHbI
HOXHUULI ANA Pe3KW 3arotoBKW Ha uacTu. Mexay 4epHOBOM U 4UCTOBOM
rpynnammu nomewanT netyure HOXHWULI Kayalouwleroca Tvna Ana o6pesKu
KOHUOB W aBapWiiHO# pe3ku nonoc. fletyuve 6apabaHHble HOXHULLI ANA Pe3KU
NONOC yCTaHOBNEHbLI 32 YNCTOBOW FPYNNok craHa. [ina peaku rorosoro npoguna
Ha MepHble ANWHBLI 38 XONOAUNLHUKOM CMOHTUPOBaHLI ABa arperara XONoAHOM
Pe3ku ¢ yrnopamu v nepexnanbIBaloWmMu yCTpoucT Bamu.

Ha puc. 88, 2 npodwunu casoerst nog yrnom 168°. OgHako npu oCBoeHUN
3TOT yron 6uin ymeHbweH a0 130°, Tak KaK NpuemMHaa 4acTb XONOAUNLHUKA
paccuuraHa Ha TPaHCMOPTUPOBaHWe MpoKara WupuHOi He 6onee 100 mm. B
MecTe pa3pe3ku CABOEHHOO Npodmna NpeayCMOTpeHa NpoAOnLHAA KaHaBKa.

Mpu paspaborke KanMBpoBKU NPOGUNA 3aMOYHOFO KONALLUA B CABOEHHOM
Buae ucxoaunu us npuHaton ana craHa 300 yHUGUUMPOBAHHON KBaAPaTHOM
3arotoBKu ceveHvem 104 X 104 mm. B uuctoBoii rpynne kneru ¢ BepTuKans-
HbIMU BaNKamu He UCTIONbL3YIOT.

Ona BbIGPaHHON Cxembl NPOKATKN O6WMI KOIMMULUNEHT BbITAXKKU COCTaB-
naer 15,6, a cpepnuit no kneram — 1,25. Pexum oGxartwii cpeaHelt vacty

(nonotHa) cABOEHHOrO MPOGUNR MPUHAT HA8 OCHOBAHUW OMbITA PaBOTLI CTaHa
300 cneaylownii:

Kneru 8 . v v vi vin vl 12,4 X
Koacdhduunent

obxatua . . - 1,75 1,73 1,95 162 1,45 1.4 1,28
Tonwwuna

nonoTHa, Mm 620 355 205 10,5 65 45 3,2 25
A6conoTHoe

ob6xatue, MM - 26,5 15,5 10,0 40 20 1.3 0,7

B cooTBercTBUM CO Cxemoli, pexxumMom OGxatuii cpeaHeli yactv npoduna
v cpeaHum ywupeHuem, pasHbiM 20 % OT BenudMHLI abCONIOTHOFO O6KaTUA
ana Bcex (hacoHHLIX KanubGpoB, UCXoaHaA MPAMOYroNbLHaA NMonoca, s3ajaBae-

Maa B BepTUKanbHylo Knetb B (puc. 88), umeer paamepel 62 X86 mm. Mpu
atom obwui KO3thdUUNeHT BLITAXKKN B (hacOHHLIX Kanubpax paseH 8,26, a
cpepHUit KO3thhULMEHT BbITAXKYU B KaXAOM (hacOHHOM Kanubpe cocrasnaer
1,34.

Mpu pacuere KanuBpOBKUW 6bINO NPUHATO pPaBeHCTBO KO3hdUUMeHTOB
06XXaTUA U BbITAXKWU NO 3NleMeHTaM Npodmna B NepBbIX NATW Kanubpax no
xoay pacueta. Mpu casavsanum npodmneit noa yrnom 130°C apyr k apyry
BbiNYCK GOKOBOI rpaHn 3amouHOM uactu cocrasnaer 4,5 %, uto BNonHe gocrta-
TOYHO AnA cBO6GOAHOrO BbIXOAA MONOCLI U3 BANKOB W BOCCTAHOBNEHWA Kanu6-
POB NMpW NeperoyKax.

Mpw paspaboTke KanMBPOBKYU OCHOBHbIE pPazMepbl NPEAYUCTOBOr0 Kanubpa
onpeaenAnn Ha OCHOBaHWW MPUHATBLIX KO3dduuneHToB aedopmauumn nNo pas-
Mepam 4uCcToBOro Kanubpa. MNocne pacyeta OCHOBHLIX Pa3MepPoOB NPeAYUCTO-
BOro Kanubpa octanbHble Pasmepbl MNPUHUMANW KOHCTPYKTUBHO, cobnioaan
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NPUHUMN  PaBeHCTBA KOIMMUUWEHTOB  BLITAXKW OTAENbHLIX  3NEMEHTOB
(nonoTHa W 3amouHOW 4act) npodmna. AHaNOrMMHO Benwn pacer v nocne-
AyloLmnx hacoHHLIX Kanubpos.

Pasmepb! (hacoHHbIX Kanubpos knereit /V v V onpeaenanv no pasmepam
xanubpos knetein B u V/. 3anonHeHue paspesHOro kanubpa kneret /V
NpOBEPANN Ha OCHOBAHWN METOAR CPEAHNX KOIDPULMEHTOB BbITAXKKN.

[lnA nyuwero 3anoONHEHUA B YACTOBOM Kanubpe Gbina yBenuueHa Ha 1 -
5 MM NO CPaBHEHUIO C PacYeTHOW BbICOTA 3aMOYHOMN 4YacTu npoduna B dwfcon-
HbIX Kanubpax knereit /V — X. C 370/ Xe uensio B Kanubpax Kneren IX
u X nocne ux pacyerta fepepacnpeaenunyu KoahduuneHTsl BbITAXKN N0 ane-
meHTam NpOcUNA, HTO MPeROTBPaTUNO YTAXKY 33MOYHOM Yactu npoduna.
Kpome TOro cpeaHiow WupnHy kanubpos knetei VIH — X fipuHANW NPUMEPHO
OAVHAKOBOW, YTO MO3BONUNO 38 CYET CTECHEHUA YLUMPEHWA KOMMeEeHCWpOoBaTh
YyTAXKY 38BMOUYHON Yactu.

MonoxeHve HeMTPanbHLIX NUHUIA (hacoHHLIX Kanubpos onpeaenAnn aHanu-
TUMECKU H@ OCHOBaHWM PaBEHCTBA CPeAHVX OKPYXHBIX CKOpOCTed MO KOH-
Typam CO CTOPOHbI HUXXHErO 1 BepXHero Bankos.

Mpu onbITHOl MpoKaTKe 6bINO NONY4eHO XOpOLee COBNageHue pacueTHbIX
AaHHBIX C haKTuueckumu. Hekoropoe pasHomepHoe MO BbicoTe U KOHUrypa-
UMM HecOoBMaaeHue B NepBbiX MO XOAY NPOKATKU (hacCOHHBIX Kanubpax NpUHATO
NPV HacTpoliKke craHa BO u36exxaHve NONOMKY BanKoB, TaK KaK Nnepea KNetbio
V/ w3-3a nays Npv pesKe Ha AENNTENbHLIX HOXHULUAX MPOUCXOAUT OXNXAeHWe
fepeaHUX KOHUOB nonoc. MNpu KOPPEKTUPOBKe KanMGpoBKM nocne 0CBOEHUA
NponA yMeHbWUAW BLICOTY MOMOCL! B KNETAX IV n V Ha 5 mmnyBenu-
yunu BbICOTY nonocel B Knetu V/ Ha 4,6 mm. COOTBETCTBEHHO WU3MeHUNU
pexvm o6xarui B knerax VI — X.

Mpwv onbITHOW MPOKaTKe UCMLITLIBANN 3aKPLITYIO W NONY3aKPbITYI0 KOHCT-
PYKUWM NpeaYncToBOro kanubpa. Beino yCTaHOBNEHO, YTO NpUMeHeHve nony-
3aKpPLITOrO MPeaYNCcTOBOro Kanwbpa CBA3aHO C TPYAHOCTAMM MU ycTaHoBKe
BanKoOBOI apmaTypsl, HacTPOliKe CTaHa W MHOrAa NPUBOAUT K NepenonHeHuto
{o6pasoBsanuio namnacos) . OAHaKO Mpu 3Tom obecneynBaerca Gonee anem-
HbIi KOHTPONb BLICOTbI BLICTYNOB 3AMOYHON 4aCTW W MOJTOMY B AanbHedLiem
NPU COBEPLIEHCTBOBaHMM KanWGPOBKW Gbil UCNONL30BaH MONY3aKPLITLIW
Kanubp.

Mpu ocBoeHWUM Npocduna NpoKaTaHa ONbLITHaA NapTua maccoit 25 1. Mpokarky
Benu 6e3 aBTOMAaTWM4YEeCKOrO PeryfivupoBaHUA HAaTAXEHWA MONOCbI MEXAY Kne-
tAMu. B KauecTBe BBOAHOW BanKOBOW apmarypbi WCMONL30BaNN KOPOGKU 8
rRaaAKUMU MpOMyCKamMy, OrpaHWuMBAIOWUMU  NONOXeHWEe NPOKaTLIBaeMOoU
rnonocsk! MUWL Mo ee WUpUHe. .

B pansHeiiuem B npouecce MPOMbILINEHHOW NPOKATKY npocuna 3aMOYHOro
Konsua 8.5B-026-A5, HECMOTPA Ha KOPPEKTUPOBKY pasmepoB (hacOHHbIX
Kanubpos, 6binn BuiaBneHbl [ 96] cyluecTBeHHbIe HEAOCTATKYN TeXHONOrM ¢
KanubpoBKHU.

Bo-nepBbiX, MOCRe Pe3KU MOAOC B XONOAHOM COCTORHUM Ha HOXHULAX
npoucxoaun ux w3ru6 B BepTUKanbHOW nnockocTu. B pesynbrate KOHUbI
NONOCLI ONYCKAaNWUCh Ha NAWTHLIN HacTUN ponbraHra. YTobel obecneunts HOP-
ManbHbIt NPOUECC TPAHCMOPTUPOBAHWA NOAOC MO POALFraHry, NpuMxoannoch
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BPY4HYI0O KOHTOBaTe KaxAylo nonocy Ha 90°, uto, ecrectsenHo, pe3Ko cHu-
ano NPOU3BOAUTENLHOCTL CTaHa U TpPeGOBaNo 3aTpar PU3NYECKOrO TPy Aa.

MposeaenHbie uccneposaHua nokasanu, 4ro nNpuYnHOW uaruba asnaloTcAa
OCTato4Hble TepmuuecKkue HanpaxkeHUA. Tak KaK TONWMHA OTAeNbHLIX 3ne-
MEHTOB NpOdMNA pasnuuHa, TO NpPU OCTLIBAHWM Ha XONOAUNLHUKE npouc-
XOAUT HepaBHOMeEpHOe oxnaxaeHve npoduna. Buictpeee oxnaxaaerca u npu
3TOM COKPpaAwWaeTCcA Mo AnMHe 3anemeHT NonoTHa npodmna. Mpu atom Gonee
MAaCCUBHbIE INEeMEHTbI 3aMOYHON 4acTH, UMeElOLLVe NOBLILLEHHY 0 Temneparypy,
NpeTepnesaioT nNnactudeckyio Aehopmaumnio. Koraa e NPOUCXOQUT OCTbIBaHUe
MAcCUBHbBIX 338MOUYHBLIX YacTeil C OAHOBPEMEHHLIM YMeHbLUEHUEM WX ANVHbLL,
TO OCTbIBUWEE TOHKOE NONOTHO He MOXET nnacTuveckun aeopmupoBaTte U NO
CeeHnIo U ANUHe NPOUNA BOZHUKAIOT TePMUYECKME HAaNPAXKEHUA NPoOTUBO-
MONOXKHLIX 3HAKOB. TaK KaK B CABOGHHOM npocdune 3amoyHOro Konsua
TOHKWe (NONOTHO) W TONCTLle (3aMOYHER YACTL) 3NEeMeHTLI npocduna pacnono-
XeHbl B PasHLIX NNOCKOCTAX MO BepTUKanNW, TO BCneacTBMe BHYTPEHHUX
HaNPAXEHNIA NPOUCXOANT W3rMG NONOCLI NOCNe OXNaXaeHUA. Mpu atom npu
A0CTaTOuHO 6ONLWON ANKHE NONOC HanpAXeHWA YPaBHOBEWMWBAOTCA Maccon
nonocel. N3ru6 e nonocul Rpoucxogut nocne ux PEe3Ku Ha HOXXHULAX.

Opyrum HepoCTaTKOM KanNUGPOBKW 6bINO He3aMONHeHe BepxHero BuiCTyna
38MOuHO# yactu. Kpome Toro, B Mecte pazbema Kanu6pos knetu V/// vuuc-
TOBOW Knet X HaGnoAanu uactoe BblKpalWMBaHUe KPOMOK HIKHEro BanKa
Y OKOBbIBaHWe BankoOB B Knerax V/// — X.

Mpy coBeplweHCTBOBaHWN KanUGPOBKW NPOGUNA 33MOYHOrO KOnblUa, He
u3MeHAR (HOPMbI U PasMepoB FOTOBOro NpodUnA, yBenuaunm yron conpaxe-
HWA Npodustell U PacCNONOXMAN TOHKWE W TONCTbIE ANeMeHTel B OQHOMN MNOC-
Koctu (puc. 88, 6). HanpaxeHua npu sTom OCTalOTCA Takumm e, HO Bchneg-
CTBUe TOro, YTO MONOTHO U 3aMOYHAA HACTb NPOGUNA HAXORATCA B OAHOI FrOPU-
30HTaNbHOW MNOCKOCTW, U3rMba MONOC Nocne peskw Ha HOXXHULAX He Mpouc-
XOAuT.

B HoBOM KanubposKe octaBneHbl Ge3 nsmeHeHUA ¢dopma v pazmepul kanué-
poB knetet /V — V//. MNpwn ysenuserum yrna conpaxeHua npoduneir npn ux
CABaUBaHUM CyWECTBEHHO YNY4WWNOCL 3arofiHeHWe BLICTYNa 3aMOYHOM 4acTh
B Kanubpe knern V///, uto o6ecneunno ycToitumsoe BbINOAHEHWE 3TVX y4acTt-
KOB Ha roroBom npodune. Mpekparunocek BbiIKpawmBaHue Bankos. OKazanock
BO3MOXHLIM yBennuuTe o6xatve 8 knetu V/// w, Takum obpasom, pasrpysute
nocneaylowve knertu. [lpeauyncroBoit Kanuép 6Guin 3anpoeKTMpoBaH nony-
3aKpbITOro Tuna. B kanubpe knetn VI// vamenvnu HanpaeneHve pasbema Ha
o6parHoe. Mpu HOBOII Kanu6poBKe OKa3anNoOCh BO3MOXHBIM YMeHbLWINTL
VCXOAHLIA AvameTp Bankos kneveli V/// — X. B csaau ¢ yMeHblleHuem pas-
HOCTW KaTalowux AMameTpOB MO WWPWHe KanuBpOB COKPaTUNCA pPacxop

3HEpruun 1 NpokartHeIx Bankos. Mpekparunoce 0KOBLIBaHWE BaNKOB.

YcoBepweHCTBOBaHWe KanuGpoBKu nNpoMmna 3a8MOYHOFO KONLUA MO3BO-
NVNO yBenu4nTL NPOM3BOANTENLHOCTL CTaHa 60Nlee  YeM B ABa [ 96].

Mpokarka B casoeHHOM Buae NpoOduneli 3aMOYHLIX «oney, T-06pasHoi
¢opmbl  NO3BONAET NepeitTM OT NPOKATKU HECUMMETDUMHOIO MpodMnA K
MPOKaTKe CUMMETPUMHOIO, YTO YCTpPaHAET W3rM6 U CKpy4uBaHue NONOC.
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Kpome Toro, Bcneactsue yBenvueHuA B ABa pasa Macchl Ha 1 M ANWHLI Npoduna
noyTH B ABa pasa BO3pacraet v NPOU3BOAUTENLHOCTL CTaHa.

Oaxako npw pazaeneHuun npoduneit Nocne NPoKaTrku TpeGyloTca AOMONHU-
TenbHble 3aTparbl BpemMeHW W CPEACTB He TONLKO Ha pasfAeneHve Npodunei,
HO ¥ ypaneHuwe 06pasylowmxca Ha G0KOBbIX KpomKax npoduneit 3ayceHues
¥ OCTPLIX YFNOB. Te XXe pesynuTarel MONYYAKOTCA U NPU pasaeneHnn fpodunen 0
B npouecce ropayeit Npokatku. CTpemneHue CBECTU K MUHUMYMY BeAnuuUHY
3ayCeHUeB YXXecToyaerT TPe6OBaHUA K TOUHOCTW W3FOTOBAEHWA KanuGpos W,
KaK cneacrsue, NPUBOAUT K YCKOPEHHOMY ux usHocy. K ToMy e, AOCTUrHYTb
NONHOrO YCTpaHeHUA 3ayCeHLeB NPaKTUYECKU He NPeACTaBRAReTCA BO3MOXHbLIM
[ 40]. Ws-33 ykasaHHbIX HeAOCTaTKOB BCe WM3BECTHblE CMOCOGbI npoKarku
npodvneii B CABOENHOM BWAe NOKa He MOAYYUAN LWUPOKOFO NPUMEHEHUA Ha
npakTuKe.

B 3TOM OTHOWeEHWM NPEACTaBNAIOT UHTEpEC NPOBeAeHHbIe Ha YeTbipexKeTe-
B8OM HenpepolBHOM craHe 300 uccnefaoBaHWA Mo NpoKarKe B,CABOEHHOM Buae
ropauekaraHoro noakara (puc. 89) ana xonoaHo# NPoKarku Npoguna 3amMou-
HOro Konoua ana astomo6una KamA3. UcxoaHaa 3arotoBKa umena Kpyrnoe ’
ceveHne Auvamerpom 70 MM; nnowaab NOMEPEYHOrO ceveHuAa npodmna 9%
334 mm?; marepnan — cranb 20. KauectBo NeBepxHOCTU Npoduna coorser-
crsoBano /V knaccy no [OCT 10561 — 73.

MpuBeaeHHar cxema NPOKAaTKW CABOEHHOrO MPOGUNA 3a8MOYHOFO KONbLLA &
XapaKtepHa Tem, YTO ANnA MONy4YeHWA 3aAaHHON (GOpMbl GOKOBLIX KPOMOK 0¢
nonotHa npocuneli Nocne ux pasaeneHnAa B Mpouecce XONOAHON NMPOKATKKU U 9t
UcKNoYeHMA 06pa30oBaHVA 3ayceHUeB, COEAWHUTENbHYIO MepeMbluKy nepea %l | 49
paspylieHveM CMeulaloT B MNOCKOCTU Kanubpa ¢ 06pazoBaHMem 3aKatos B '
MAOCKOCTAX CTbIK@ NepeMblYKy € NPoGuNAMU U ORHOBPEMEHHBIM HOPMUDO- 5)

BaHvem yrnos npodwmna. Mpu npokarke Ha ctaHe 300 coeauHUTenLHYIO Nepe-
MbIYKY OKOHYaTensHO hopmupytot B Knetu ///. B knetn /V 8 Havane npouecca
06XaTA YTOHEHHaA MepemMbluKa CMeWaeTCA CHU3Y BBepX 38 CYET AaBNEHUA BbIC-
Tyna HuxHero Banka. fpn 3Tom Ha ¢dacoHHOM noakare o6pasylOTcA NPoAONL
Hble 32KaTbl U HOPMUPYIOTCA 38KPYTNEHNA HUXHUX KPOMOK NONOTHa.
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Mpu xonoaHoli npokarke Ha ctaHe 400 cABOeHHOrO FOpAYEKaTaHOr 0 NoaKara ¥Z 2V g
rpe6eHr BepxHero BanKa B MOMeHT 3axBaTa OKasblBaeT paBneHue CBepxy < \ -
BHU3 Ha NepemblvKyY. TaK KaK repemblyka u3-3a HanVdUR OKUCNEHHON MNeHKU ~ L) h
HENPOYHO COeANHEeHa MO MNOCKOCTAM 3aKaToB C NPOGUAAMU 338MOYHOIO *’_, - 2> ; <
KOnbUa, TO BCNEeACTBUE AaBNeHNA CO CTOPOHbI Fpe6HA BepxHero Banka npowc- B> wN—1 < = W
XOAUT OTAeneHve fNepemblukn Ot npodumneit. Mpu aanbHellwem NPOXoxAEHUN nlk X log el
y)Ke paspeneHHbix npoduneit yepes ouar gechopmauum OPMUPYIOTCA pagnycChbl LN = © w2 s
BepXHUX KPOMOK NONOTHA KaXAOro npoguna. - ® ‘:; -

B 10 ke BpemMA Ha HenpepbiBHOM craHe 300 ocBOeHa NpoKatKa ropAveKara- —,,‘-? r 9 _~s[ ﬂ
HOrO noakKara npodwna 3amMoOYHOro Konbla AnA asromobuna KamA3 (cm. - R g
puc. 87, a) B oauHapHOM BWAe, NepPBOHaYanLHOE OCBOEHWE KOTOPOro NPOU3BO- "8z § 196 8%

Avnn Ha nuHeirHom craHe 280. O6xumHaa nuHuA craHa 280 cocTouT u3 Tpex-
BanKoBON W ABYXBanNKOBOW KNeTeW, a YACTOBaA — W3 CeMU TPEXBaNKOBbIX
Kneteil, KOTOpble UCNONL3YIOT KaK ABYyXBankosvle Kneru. MpokartuiBanu us
38roToBKW ceveHvem 62X 62 u anuHoi 2500 — 2700 mm. Cxemoli nNpokatku
npeaycmotpeHo 10 Npoxoaos, U3 KOTOPLIX MATe — B KNETAX OBXKWMHOW
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nuHuu ctaHa. Mepegayy packaTa TaBpOBOrO CeveHMA U3 KNeTU /| 4UCTOBOM
nuHum B KneTe /V ocywecTBNAOT No 06BOAHOMY annapaTty, a 3aaavy Nonoc
s knetn V, VI n V// — spyunyio.

B pesynbtaTe HEOAHOKPATHOro OCBOeHMA NoNyded npodune Tpebyemon
KOH(pUrypauuu. B 10 xe BpemMA He yaanockL BeINONHUTL TPeGoBaHMIA TexHMuuec-
KUX yCcnosuii no pe6poBOIN KPUBU3HE, CMATUIO KOHUOB U KOCHHE pesa, KOTO-
pble UMEOT CyLiecTBeHHOE 3HaYeHUe ANA OGecneveHUA HOPMaNLHOM TEXHONO-
M Npu Nocneayiowen XONOAHOW NPOKaTKe.

Mpu anuHe nonoc 18 M Ha xonoaunsHUKe KX 06uWian pebPOBaA KPUBU3HA B
pe3ynsbraTe TePMUYECKUX HamMprXKeHUiA Mocne OXNAKAEHUA [OXOAWMNA A0
1500 MM, B TO BpeMA KaK NO TeXHUYECKUM YCMOBUAM KPUBU3HA HE BOMKHA
npesblwate 5 MM Ha 1 M ANUHGI.

MoBbiweHHan pebpoBan KPUBU3HA NPUBOAUNE K 3aTPYAHEHUAM NPU TPAHC-
NOPTUPOBaHUM NONOC NO PONLIAHFY K YYacTKY pe3Ku U ABNANAcL NPUYUHOM
KOCUHBI pe3a NpU packpoe Ha MepHsie AnuHbI. MMpuMeneHue nNpu peske Ha
HOXHUUAX FNAaAKUX HOXKEW NPOUCXOAUNO cmATMEe KOoHUOoB, KocuHa pesa
aoxoauna po 10 Mm, a ANKUHA CMATLIX KOHUOB 35 MM (NO TexHUYeckum ycno-
BMAM KOCWHA pe3a U CMATME KOHLOB He A0NYCKAlOTCH) .

Tak kaK npokaTka Ha NUHEWHOM craHe 280 ropAYeKaTaHoro noakara
npodunA 3aMOYHOFrO KONLUA He Aana NONOKUTENbHLIX Pe3yNbTaTtos, TO OCBOe-
Hue ero 6biN0 NepeaaHo Ha YeTbipexKneTeBoil HenpepbiBHLINA cTaH 300. B Kave-
CTBe WMCXOAHON 3aroToBKK 6bina UCNONL3OBaHA Kpyrnaa CTans AWaMETPOM
36 mm; TemnepaTypa HarpeBa B MHAYKUMOHHLIX HarpeBaTenax COCTaBnAna
1180 — 1200°C.

Oco6eHHocTulo paspaBoTaHHoi kanuGposku (puc. 90) aBnaerca nonyue
HWe noakara 3a vetbipe nponycka. Mpu 3Tom B NepBbIX ABYX KNETAX 338 cCHeT
MHTEHCUBHOrO (hOPMOU3MEHEHUA OCYLLECTBNAETCH 3HAYUTENLHOE BbIHYNAGH:
Hoe ywwupeHune u copmMUpPOBaHWe NONOTHA W 3aMOYHOM 4YacTu npocduna. B
pebposom kanubpe knetu /// NpousBOAUTCA KOHTPONL WHUPKHLI U HOPMUPO-
BaHWe BbICTYNa 3aMOYHOM 4acTU 33 CYET BbIHYXAEHHOTO ywupeHua. C uensio
NPeaOTBPAWEHNA 3alemMNeHnA NONOTHA B pe6posomM kanubpe knern /// aHo
pYYbA Banka 3Toro Kanubpa Ha 2,4 Mm WKpe COOTBETCTBYIOWErO pasmeps
gonotHa npocvna, noctynaowero us knetu //. Koahduunentsl BuITAKKMK
no XOAY NPOKAaTku paBHul cooTsBercrBeHHo: 1,3; 1,38; 1,26 u 1,19; o6wui
KoachduumeHT BoITAXKKY cocTasnaeT 2,71. Tak kak ANMHA PEEYHOro XONOAUNL-
Huka 9,0 M, TO ANKHa NPOKaTLIBaEMBbIX NOMOC HE AOMKHA MpeBbiwats 8,0 m.

Mocne oxnaxaenva Ha xonoaunbHUKe NONOCLI FOPAYEKATAHOrO MOAKATE
NpouNU 3aMOYHOr0 KOoNbUA npoxonar Tpasnenne B 5 — 20 %-Hom pacrsope
cepHoii kucnoTel npu 80 — 90°C u 3aTem ux NPOMBIBAIOT NOCNEAOBATENLHO
ropaveil W XONOAHOW BOAOW C Nocneaylowleid HeliTpanusauvell NOBEPXHOCTM
riofoc B CORAOBOM pacTsope,

XonoaHyo NPOKATKY OCYWECTBAAIOT 33 ABa NPOX0Aa: NepBbIi, Pe6pPOBOIi, —
Ha oaHoKnetesom ctaHe 250, BTOPOI1, NNAacTOBbLIN, — Ha OAHOKNETEBOM CTaHe
300. Mpwn xonopHOW NpokaTke B KauecTBe CMasKu UCNOABL3YIOT 13 %-Hbili
amynbeon. O6wuit KoarumneHT BoITAXKY paseH 1,13.
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AnA ymeHblseHuA pacxoaa meTanna, yNydlleHUA 3axBata WM NpeaoTepauie-
~ HUA BbIKPAWMWBAHUA Kanubpos npu xonom-lou npokarke He o6pesa|or KOHUBI
noNoC nocne ropAyeit NPOKaTKHu,

B npouecce ocsoeHuA NponsBoOACTBa npodmm 3aMOMHOIO KONbUA NOAYYeH
8 COOTBETCTBUM C TeXHWYECKUMU yCcnoBuAMU. AHanus ¢(opmel U pasmepos
TEeMANETOB NpU NPOKaTKe Ha HenpepbiBHOM crave 300 nokasan, 4To 3anonHe-
Hue KanuGpoB BNONHE YAOBNETBOPUTENLHOE, NEPEnONHEHWA Kanubpos He

.npoucxoauT, ctopma W pasmepbl FOPAYEKATaHOro NOAKATa COOTBETCTBYIOT

TexHU4yecKuM ycnosuam. Ha oCHOBaHMM pe3yNsTaTOB ONLITHOW NPOKATKW
8 Kanubpe knetw /V craHa 300 ysennyexa Ha 0,4 MM TOoNnwnUHa 3aMOYHOI
yacTn. 10 u3MereHne 06ecnedMBaET NONHY1O NePepaboTKy HAKNOHHON O yyacTKa
3aMOYHOW 4acTU Npu nocnegytowei XONOAHOM npokarke. Kpome toro, ana
ROBBLILIEHNA CTOWKOCTU U KECTKOCTW NPOBOAKW YBeNMYeHA WMUPUHA 3aKPbI-
Toro pyusA knetu /// ¢ 3,6 40 6 MM U COOTBETCTBEHHO YBeNu4eHa NoYTH B8
A\Ba Pa3a WUpKHa pabovero KOHLWa NPOBOAKHU.

B npouecce npokatku GbinW npoBeAeHbl uccneaoBaHuA. KOHTponsHele
ropayYeKataHsie NONOCLI UMeNu WUPUHY B npeaenax 46,3 — 48,8 mm; y ocHoe-
HOW Maccel NONOC wWKPKUHA coctaBuna 47 — 48 mM. BeicOTa 3aMOYHON HacTu
xonebanace B8 npeaenax 23,3 — 23,6 mm. Mocne XONOAHOW NPOKATKM BbICOTA
3aMO4HOW 4acTu Haxopunace B npegenax 21,8 — 22,1 mm; a ana BGonblein
yacTu nonoc oHa cocrtasuna 22,0 — 22,1 mm.

MpoaonsHaa pasHOTONWMHHOCTL MO 3aMOYHOW 4acTU Ha ropAYeKaTaHbiX
packarax cocvasuna 0,6 mm, Ha rotosom npodune OHa pasHa 0,2 mm, a pasHo-
Luupuﬂuoc'rs 10 AnkHe Nonock! He npessicuna 1,9 Mm.

I'opﬂqexarauaﬂ CTanb umena cepnoOBUAHOCTL B CTOPOHY 3aMOYMHOMN yacTh,
KPUBU3HA OTAENBHLIX MONOC cOcTasuna 2 — 5 mm Ha 1 M AnuHLI, obwwana
KpUBM3HA NOCNe XONOAHOW NPOKaTKU He NpeBLIWana 2 — 4 MMm.

Ha6niogeHun 3a noBegeHVeM ropAYEKaTaHOro NOAKATa NPU OXNaXkaeHUN
nNONGC Ha pee4HOM xonoaunvHuke craHa 300 nozsonNuNK BLIABUTL CRegyouine
ocobeHHOCTH oxnaxaeHUA. C MOMeHTa BLIXOA2 U3 CTaHA U A0 NONHOIO OXNaX-
AeHWA HanpasfieHWe usrnba OXNAKAAEMOrO pacKaTa,USMeHAETCA NATL Pa3:
ABaXAbI NONOCca U3rubaeTcA B CTOPOHY NONOTHA NPOGUAA U TPWHKALI — B CTO-
pPOHY 3aMO4YHOW uacTu. Mpu 3TOM B Npouecce OCTLIBaHWA packaTt NOCTENeHHO
nosopaunBaeTcA BOKPYF MPOAOALHON OCU Ha 360°. OkoH4aTensHO NONOCHI
AnvHOUW 7 — 8 M UMetOT KPUBMIHY B CTOPOHY 3aMOMHOV 4acTu OF 2 0 5 mm
Ha 1 M ANWHLI.

NPOKATKA U KANUBPOBKA MPOOUNER
3AMOUHbIX KONELW Z ~-OEPA3HONR ©OPMbI

Mpodune 3amouroro konbua 13.00-26 (cm. puc. 87, 6) w3 cranu 45 ana
Koneca astomob6uns BenA3-640 umeer cnoxHyw Z-06pasHyio ¢Gopmy co
cKoweHHbIMK yrnamu. Macca npoduna Ha 1 m gnuHel pasHa 3,24 kr. OtcyT-
CcTBUe CUMMETPUM U CNOXKHOCTL (DOPMbI NMPUBOAAT K CyLLECTBEHHbIM TPYA-
HOCTAM Npu KanubposKe U Npokatke 3toro npoduna. Mo nepsoHaYansHOMY
BapuaHTy kanuGposku (puc. 91) npoduns hopmuposanca B ueTbipex hacoH-
Hbix kanubpax [ 97]. WUcxoaHaa nonoca, 3apasaemMan B nepsblit ()aCOHHBLIW
Kanubp, umena KBaapaTHoe ceueHue 26 X 27 MM C BOrHYTbIMU GOKOBBIMU
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Puc. 91. Pasmeps! wabnonos kanubpos ANA NPOKETKM NPOMUNA 3aMOYHOrO KONbUA
13.00-26 wa nurerivom crame 250 {( // — V — knetn)

rpasamu. Hanbonee 3HauMTeNbHYIO CYeneHb HEPABHOMEPHOCTW aAechopmauvn
Habmopanu B8 nepBom ¢hacoHHOM Kanubpe. B kanubpax xnever I/, IV w V
aecopmauua no anemeHtam npocunA Gbina 6onee pasHomepHa. B kanu6pe
Knetn [/l pna nonyyeHWA HEOBGXOAMMOI LUMPWHLI NONOK NPeaycMatTpusany
BbIHYXAeHHOE ywuperve. lupuHy nonok KoHTponuposanu 8 knetn /V.

B uucrosoit knetn pasvem Kanubpos 6bin BLINONHEH B ABYX BapuaHTax
{puc. 92) : ¢ orpaHuMeHHeIM @ U co CBOBOAHBIM 6 yLUIMPEHVEM KOHLOB
nonok. Mpu 31cm B NePBOM CRyyae NPY OrPaHUIEHHOM YlLMpeHUH obecreynsa-
€TCA HafeXKHbIN KOHTPOML WUPHUHBLI NOMNOK, HO B TO XK€ BPEMA NOABNAETCA
0ONacHOCTL 06pa3oBaHUA NepenonHeHuA, YTO NPUBOAUT K UCKaKeHWIo (hopMbl
roroeoro npocuna. KoHTponupyemsivi yron mexay rpaHAmMu B 4UCTOBOM
Kanubpe ANA UCNONL30BAHUA MUHYCOBOrO AONYCKAa NPUHAT PaBHbIM 89°30'.
Mpu ocsoeHun npouna nydwve pesynbTathl NONyYeHsl NPU NpokKatke B
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Puc. 92, Cxems! Pasvemos Kanubpa YUCTOBOM KNETH:
8 — C OFPAHUYEHHBIM YWIMPEHUEM NONOC; 6 — CO CBOBOAHBIM YWIMPEHNEM
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yucroBom Kanubpe co ceBoBoaHbIM yuiupenvem. Mpu orpaHudeHHOM yuivpe-
HUM NepenonHeHve Kanubpa YCTPaHWUTb He YAAEYTCA, -FOTOBLIA Npoduns He
COOTBETCTBYET TEXHWYECKUM YCNOBUMAM W OT 3TOW KOHCTPYKUMM Kanubpa
NPULLINOCH OTKAa3aThCA.

Ecnu npu paspabotke Kanubposku cdopma Kanubpos kneven I/ w IV
Kasanacb Haubonee paUMOHanNLHOW, TaK Kak OHa obecneussaer nonyuyeHue
roToBOro npocdMnA B Npeaenax 3afaHHLIX OTKNOHEHWW, TO NPU ONbITHOWN
NPOKAaTKe BbIACHMNOCH, YTO B 3TUX Kanubpax HewsbBexxHo nepenoneHve. B
AanbHeMWwemM NpyU KOPPeKTUPOBKE KanubpoBKW 6b1110 NPeayCcMOTPeHO yBenu-
YeHWe YrNOB HAaKNOHa GOKOBbLIX FpaHeit Kanubpos kneve // n [V. OpHako
nepenonHeHve B KNetn // ycTpaHUTb TakK W HE YAanoch U Ha roTeBom npodune
Habnioganu 3akar unu {Npw HesanonHeHwn kanubpa knetu //) octasanucs
HeOBXaTeiMKU (HenpopaBoTaHHLIMKM)  y4acTKu nosepxHocTu. Havbonswue
TPYAHOCTU NPU OCBOEHUW BO3HUKIM B CBA3W CO CKPYYMBaHWeM FOTOBOTO
NpochMNA NQ 4acoBOW CTPeNKe Ha BbIxOAe W3 4ucToBOW Knetu. MpuunHon
3TOrO ABNAETCA HEeypPaBHOBELWEHHOCTs CWM, AEHCTBYIOWMWX Ha NeBylo U npa-
BYIO 4acTU nonepeuyHoro ceyeHusa. Ecnu npu NPUHATOM PacnonoXXeHWn 4ucTo-
soro Kanubpa B sankax (puc. 92, 6) pasaenutb nonepeyHoe ceveHne NpodunA
Ha fABe paBHble NO NNOWAAW YactTy v ONpeAenuTh Kataloue AUameTpbl ANA
3TUX YacTel, TO OKa3bIBAETCA, YTO B NIEBOW YaCcTU NONYYAETCA HIMKHEe AaBneHue,
a B npasoit — BepxHee. B cBA3M ¢ 3TUM HeOBXOANMONPOBEPATL CpeaHWe KaTalo-
wve ANamMeTpsbl C pa3bUBKOIA CeYeHUA Ha ABe Y4acTu NPU PacnonNOXeHUu 4nucTo-
Boro Kanuépa (a Taxkxe v apyrux acoHHsIx Kanubpos) B Bankax. B npoTtue-
HOM Cflydae, KaK 3TO NOATBEPXKAAETCA ONLITOM, CKPydYMBaHWe NONOC Hews-
6exHo.

Ona yctpaHeHuA npu ocBoeHUU nPothUNA CKPYYMBaHWA WCNONH3OBANU
nepeKOC BanKoB B FOPWU3CHTaNbHOM W BepPTUKanbHoW nnockoctu. lpu atom
CKPY4YMBaHUE YMEHBLIWUNOCH B KaKOW-TO CTENEHW, HO NOMHOCTLIO YCTPaHWUTL ero
TaK U He yaanoch.

Mo nepsomy BapuaHty Kanubposku {(cm. puc. 91) yrnsl mexay rpaHAmMu
nonok B (hacoHHbIX Kanubpax, pasHble 90° Ha rotosom npodune, NOCTENEHHO
yBenuuusanuck NPoTue xoaa npokatku. Mpu ocsoeHun npocduna 661N0 BLIAB-
NeHO, YTO TaKaA KOHCTPYKUMA (DaCOHHbIX KanuBpos He obecneynBaeT TOYHOTO
BbINONHEHVA 3TUX yrnos (0COBEHHO Yrna Mexay rpaHuio KOpoTKOW NOAKW u
NEPNeHANKYNAPHOW K Hel rpaHbio) Ha rotosom npodune. Moatomy cneayer
yepHoBble Kanubpel (B Nepsyto ouepeab Kanubps kneteit /// v 1V) npoextu-
poBath TakKum o06pasom, 4TOGLI Yribl MeXay rpaHAMU NONOK BO3MOXHO
MeHble oTnudanucs ot 90°. TakaA KOHCTPYKUMA Kanubpos, KpOMe BbiNonNHe-
HWA yrnoe, o6ecnednsaet xopowue ycnosua aedopmauvu rpadeit nonok no
BCel UX NOBEPXHOCTH.

Ha ocHoBaHuW nposeseHHbIX HabnoaeHuit u aHanu3a pesynsTaTos OCBOEHWUA
6biNa U3MeHeHa Cxema NPOKaTKW U OTKOPPeKTUpoBaHa Kanubposka npoduna
3amouHoro konsua 13.00-26 (puc. 93) .

LlnA ymeHbLIEHUA CTeneHn HepaBHOMEPHCCTU KBaapaTHbIN Kanubp ¢ BOrHy-
TbIMU FPaHAMY KneTu / 6bin 3ameHeH Ha (hacoHHbIN Kanubp. CooTBETCTBEHHO
n3meHeHa U KOHCTPYKuMA Kanubpa knetn // uepHosoW nuHun. Takoe ysenu-
YeHue KonuyectTsa (PaCOHHLIX KanWBpoOB He YCNOXHAET NPOUECC NPOKATKW,
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Puc. 93. YcosepeHcTaosaHHbiii BapuanT Kannbposxu npodmnA 3amouHoro Konsua 13.00-26

TaK Kak dopma ITUX Kanubpos ¥ UX W3IHOCOCTOWKOCTL Mano OTAUMAIOTCA OT
06bLIUHBIX COPTOBBLIX POMBUMECKUX NN KBAAPaTHLIX Kanubpos. 3ameHa KBaj-
paTHOro Kanubpa knetn / Ha (haCOHHbIR U U3MEHEHVEe CUCTEMbI Pa3bemoB B
Kanubpax kneteit // wn /V obecneunnu ycTonunsoe NONOXKEHNe NONOCHI B
knetn // wn orcyrcreve Kakux-nub6o aedeKTOB Ha nNonoce (q TOM uucne wn
nepenonHexna) npu npokarke 8 knetu //. Cucrema pasvemos s knerax //
u /V 6bina cnpoeKkTUpoBaHa Takum 06pa3om, YTO pasbemMbl 3TUX Kanubpos
BbIHECEHb! 3a NpeAensl ouara Aedopmauun. YMeHblUeHUE yriioB MeXAy rpa-
HAMW NONOK B KneTAax /// » |V 3HauntenbHO ynywwuuno npotecc ¢hopmmnpo-
BaHWA NONOK. B Kanubpe unCTOBOM Knetu, KOTOPLIN BbINONHEH CO CBOGOA-
HBIM YLLMPEHWEM MONOK, YBENWMMAN YrON HAKNOHA Kanubpa, 4TO NpaKTUYecKy
NONHOCTHIO YCTPAHWUNO CKpyYuBaHue Nonoc.

Cneunpocuns 3aMouHoro konbua koneca 440-533 ana asromo6una KpA3
{cm. puc. 87, a) nocraenalotT u3 ctanu 45; macca Ha 1 M ANWHLI paBHa
2,248 «r; Ha rorosoM npodune pebpoBas KPWBWU3HA He AOMKHA NPEeBbIWATL
3 MM Ha 1 M AnuHbLI, KPUBU3HA NNOCKOCTU — 10 MM Ha 1 M ANUHLI; cKpyuUBa-
wve npytkos He 6Gonee 2° Ha 1 M anuHbl. Ha rorosom npocune B Mecrax
papuycos 1 —5 mm gonyckalot 3ayceHel B npeaenax A0NycKa Ha pasmep 9 mm.
9710 uaMeneHue 661N0 BHeCEHO W COrNacoBaHO ¢ NOTpeGUTenem B npouecce

ocBoeHuA Npocuna.
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Puc. 94. Paamepul kanubpos kneteit // — V anA npokeTku NPodMnA 3aMOYHOr0 KONbUA
xoneca 440-5633 (/ — V — knetu)
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Paspa6orannan Ha 3asoae Kanubposka (puc. 94) npeaycmarpusaer opmu-
posanve NPodUNA 3aMOYHOrO KONbUE B YeTbipex (hacOHHLIX Kanubpax uucro-

BOi4 NuHUM craHa 250 u3 packara ceveHuem 24X 24 mm. )
ANnAa ycrpaHeHua CKpyuuBaHUA NONOChI NOCNe BbiXOAa ee U3 Knetu // Heob-

X0AUMO 6b1NI0 MAKCUMaNLHO YMEHbLUINTL OTHOCUTENbHYIO Pa3HOCTL Koaddu-
UneHTOB AehopMaunn NQINEMeHTam ceveHna. ITO ycrosue onpeaenvno esi6op
HaKMNOHHOro pacnNonNoKeHUR Kanubpa, Npyu KOTOpoM Ko3athduumner e aepopma-
Uu¥ NesoV M NPaBOi CTOPOH CEeYeHWA B CPEAHEM NPAKTUYECKW PaBHbl ¥ NO3I-
TOMY CKPyuYuBaHuA NONOCLI NpU NpoKarke He HabmoaaercA. B knetu //f
npoucxoaut ¢GopmupoBaHue nonok. [na npeaoreBpaweHws ob6paszoBaHvA
AeDEKTOB Ha KOHUAxX NOAOK NpPeayCMOTPEHO CBOGOAHOE ywvpeHue NONnoK;
WVpUHa NONOK KOHTPONUPYeTCA B Knetun /V.

Mpu oNLITHOM npokarke GLINK MCNBLITaHBI [ 98] Tpu Bapuanta pasbvema
Kanu6poB B Bankax yuctoBon Knetu {(puc. 95).

Bapuant / obecnewnBan 6onee KauecTBeHHYI0 NOBEPXHOCTH rOTOBOro
npocvnA B MecTax pasbgma Kanubpa B CBA3W C MEHbLUMM 3330POM MEXAY
BanKamu, HO 3HaYVUTENbHO 3aTPYAHAN HAacCTPONKY W NPOKATKY W3-3a 3HaUUTENb-
HOro ckpyuuBaHua nonocol. Mpu npokarke no sapuanwtam // wn [/l npouc-
xoant nepenonHexune Kanubpos B npegenax 0,1 — 0,2 Mwm, YTro OBbACHAETCA
PasNU4HON CTeneHbl0 YLWWPEHWA NONOK, OGYCNOBNEHHON HENOCTOAHCTBOM
TemnepaTypbt NO ANVHE NONOCHI.

Wcxoaa us ycnosuit c6opku koneca 440-533 asromobuna KpA3 oxoHua-
TENbHO 6bIN NPUHAT TPeTUt BapuaHT pacNONOXKEeHWA YNCTOBOro Kanubpa, npu
KOTOPOM He3HauMTeNLHOE NepenonHeHue Kanubpa Ha ywacTKe LUMPOKOW FPaHu
NONKW He BAWAET Ha KayeCTBO COOPKW, TaK KaK 3TOT 3MeMEHT HE UMeeT KOH-
TaKTa co cmexxHbiMn geranamu. Kanubp 4ucTOBOIA KNetn ANA UCNONL30BaHUA
AONYCKAa Ha pasMmep Yrna BbINONHEH C OCTPbIM YrNOM MEXAY BHYTPEeHHUMMW
rpaiAamy nonok. Mpu pa6ote Ha HOBbIX Kanubpax 3ToT yron pasen 89°30',
no mepe u3Hoca Kanubpoe OH ysenuuusaercA. K Hefocratkam Kanubposkwu
chepyer OTHECTU CKPY4YUBaHWe Nonocel B kKnetu /V,

Mpu npokarke npodmnAa 3amMouHOro Konbua koneca 440-533 (cm.
puc. 87, &) no okoHuarensHoMy BapuaHTy Kanubposku {cm. puc. 94) HawBonee
BEPOATHbIE AeeKTbl FOTOBOro NPotvnA cneaylowme: Hes3anonHeHWe TOPUOB
nonok (paswmep 7,7 + 0,8) ; wupokaa nonka (pasmep 15,4 + 0,5) ; Hesanonwe-
Hue BHYTpPeHHel CTeHKW nonku (pasmep 9 * 0,5); orknoHewue pasmepos
npoguna no wwpwHe (pasmep 20 + 0,6) ; 3akar ot nepenonHeHun B kKnetn /V;
nepenonHeHne B YUCTOBOI KNeTu V; HesbinonHenue yrna 90° + 20,

V\/\W

Puc. 95. PacnonoxkeHne KanubpoB B Bankax YMCTOBOW KNeTH Npu NpoKerTke npoduns
3aMOMHOFO KOnbua Koneca 440-533 (/ — /Il — knetun)
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HesanonHexve TOPLOB NONOK MOXET NPOM3OITY NO CNEAYIOWUM NPUYUHAM:
a) ecnu BwicoTa Nonockl B KNet [V Hmwke yKasaHHoW B cxeme; 6) ecnu He
3aNONHAIOTCA BHYTPEHHWE CTeHKYW Nonok B kneru /V,

B nepsom cny4ae HeOGXOAMMO NOAHATL BepxXHWiA Banok B knetu /V, Bo
BTOPOM — CMECTUTL BepXHUWI1 BanoxK knetw /V B CTopoHy npusoaa (Bneso)
YNYU yBeNMuUTL TONWMHY NoNocsl B Knetu ///. HezanonHenue ogHow U3 nonok
MOXET BbiTh BbI3BaHO TaK)Ke HENPaBUMNbHLIM NONOXKeHWeM BBOAHBIX KOPOBOK
nepea knetamu [/ v /ll. Ecnvu wupuHa nonok Bbie AONYCKaeMbix OTKAO-
HEHWIA. TO cneayeT ONYCTUTL BEPXHWUM BanoK NPWU NNIOCOBON TONWMHE NONOK
WM CMECTUTL ero BNPaBo NPY MUHYCOBOIX TonuwuHe nonok. Henpopa6otka
BHYTPEHHUX rpaHei NONOK FoToBOro NpodwnA Bbi3bIBAaETCA npexae BCero
COOTBETCTBYIOWMM HE3aNONHEHVWEM NO TONWMWHE NONOK B Knetn /V.

OtknoHeHWe pasmepoB nNpotunAa NO WVPUHE PErynupylor nonoxeHuem
BepxHero Banka. [lNA yBenud4eHWA LWVPWUHLI NPO(UNA HYKHO CMECTUTL Bepx-
HUA BanoK BNPaBo WNW NOAHATH €rO ¢ YYETOM TONWMHBI NONOK. inA ycrpaxe-
HWA 33aKata OT nepenonHeHWA Kanubpa knetn /V HYXHO nNepemMecTUTb Bepx-
HWi Banok Kneru /// BnpaBo, T.e. YMeHbLIWTb WVPUHY CpeaHen 4acTy NoNochl
VW yMeHbIUTL Cederune B Knetu /1. Mpu HeOBXOAMMOCTU MOXKHO YMEHLLIWUTDL
cedeHve UCXOAHOro KBaapava. [pn 3Tom cneayer yuuTbiBath, 4To B Knetu ///
ylwmpenve nonok csoGoaHoe. Mpy nepenonHeHnn Kanubpa B YICTOBOW KneTu
V' HY)KHO YMEHbLUWUTbL CeyeHune Nonocsl B kKnetv /V.
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Puc. 96. Pazmepst KanubpoB ANA NPOKaTKK NPOhUNA 3amMo4HOro Konbua NP254—031
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HesbinonHeHve yrna 90° nABnAeTcA HanwBonee Cepbe3HbIM AeHEKTOM W
HabnioaaeTcA npu HenpopabotKe BHYTPEHHUX rpaHed nONoK. YcrpaHeHue
3T0ro AegieKrta 6GbINO PaCCMOTPEHO paHee.

C uenwio yHutukaumm npouna 3aMOYHOrO KONbLa U MaKCUMansHO BO3-
MOXKHOFO YMEHBLIEHUA MAacchl BMECTO NPO(hUNA 3aMO4HOro Konbua 440-533
661 NPeAnoXeH YHU(ULMPOBaHHBIM Npodunt 3amoyHoro konsua MP254-031
{cm. puc. 87, 2). B mecrax npegnonaraemMoro pasbema Kanubpa gonyckaior
Npou3BONbHLIA paguyc R 1N nepenoriHeHne meranna B npegenax AoNycKa
Ha pasmep 22,6 mm. TeoperuuecKylo maccy Ha 1 M ANMHBI NPUHUMAIOT PaBHOA
2,2 kr.

Mpodunbe 3amouHoro konsua [MP254-031 oF npumeHABLIErocA paHee
npocdvna 440-633 oTnvdaerca Tem, YTO UMEET CKOChI BHEWHUX rpaHeit. Octans:
Hble U3MEHEHUA HesHauutensHol. ANA nonyuyeHNA NPOGUNA 3aMOYHOrO Konblia
MP254-031 B cBA3K C UMEBIMMUCA CKOcamu noTpeBosanock [ 99] npumene-
HVME NPUHLMNUaNLHO HOBOW cxembl Npokatku (puc. 96). Kanroexky nonoc
nocne kneteit // v [V seayT no yacosoi cTpenke.

Mo npuHATOK cxeme NpokaTKu hopmupoBaHre NPOMUNA 3aMOYHOTO KONbLA
MP254-031 ocywecTBnAOT B Yerbipex (hacomHbIX Kanubpax W3 packara ceve-
Huem 23X 23 mm. B nepsom chacoHHOM Kanubpe Hamedalotca obuie KOHTYpbI
npotuna ¢ Hanbonee WHTEHCUBHLIM OBXaTuem B cpegHel Yact ceueHuA. B
knetn /11 npoucxoavur cBo60aHOE YILMPEHWE NONOK, B KNetn /V — KOHTponb
WX WWPUHBI U B KNeTu V — oxoHyatensHoe thopmuposarHue nonok. Cucrema
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Puc. 97. Paamepsl xanubpoe anA npoxatku npoduns 3aMOYHOrO KONbUa nP2541-031-01
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pasbemoB kanubpos B knetax /I, I/ v IV cnpoeKkTupoBaHa Takum obpasom,
YTO Yribl PashemOB BblHECEHbI 33 NPefenkl ouara Aetopmaunmn nNo ero wupute.
Moatomy MONHOCTLIO UCKNIOYEHO oBpasoBaHue AehEKYOB NO MNOBEPXHOCTU
npocuns.

OCHOBHbBIE 3aTPYAHEHVA NPV NPOKATKE ONPEAENAIOTCA YNCTOBLIM Kanuépom,
B KOTOPOM M13-33 HEBONbLUMX AONYCKOB HAa LWWMPWHY NONOK NpeaycmOTPeHO
orpaHndeHue ux ywuvpenna. B pesynbrare cO3A3lOTCA YCNOBUA RNA nepenonHe-
HUA Kanubpa Ha CPaBHWUTENLHO LMPOKUX Y4aCTKax NOBEPXHOCTV NpoctunA.

Mpu oceoeHnn npodmnA Habnioganoce CKPyYuBaHWEe packara B KNETAX
IV un V. UYroBbl yMeHbLWUTL CKPYyYMBaHWe rorosoro npoduna, 4ncToBoON
Kanubp NO CPaBHEHWIO C Npogvnem 3amMOYHOro Konbla Koneca 440-533 6bin
NOBEPHYT B HanNpasNeHun NPOTVB Yacosoi crpenku. B pesynstate yaanoce
NONHOCTHIO U36ABUTLCA OT CKPYYUBaAHUA B Knetv V.

BnocneAactBunM Ha crane 250 6bin OCBOEH HOBbIW NPOUNL 3aMOUYHOrO
wonsua MP254M-031-01 {cm. puc. 87, d). Ana Hosoro npoguna 661N BBeAeH
eule OAMH CKOC ANA KAaXAOK NONKMW, YMEHBLLAIOWWA CeyeHne U obecneynBato-
wuin ynydwenne ycnosuit c6opku koneca. [pu atom macca Ha 1 M aNvHbI
yMenblumnace ¢ 2,2 go 2,08 kr. B mecte npeanonaraemoro pasbema Yacrosoro
wanubpa { R Ha puc. 87, d) gonyckaerca nepenonHexve B Npeaenax Aonycka
Ha pasmep 22,6 mm.

Cxema npokatrku 3amouHoro konsua MP254-031-01 (puc. 97) npeaycmar-
puBaer hopmupoBaHue Npotuna B yethipex (haCOHHBIX Kanubpax; ucxoaHoe
ceveHve — KBappar 23X23 mm.

lnasa 8. NMPOSUNU ANA PECCOP ABTOMOBUNEN
TEXHUYECKUE TPEBOBAHUA U COPTAMEHT

Ha puc. 98 npuseaenbl ocHOBHbLIE TUNLI NPotuneir ann peccop aeTomoGuneli: Npamo-
yrontHbiid @, TpaneuueBmaubii 6, T-06pasHbiii € ¥ TPaneuueBMAHO-CTyMeHYaTbIN 2.
Hau6Gonewee pacnpocTpaneHue NOny4Yuna NPAMOYFONbHAAR Peccopa, XOTA C KaXKAbiM
rOAOM YBENUYMBAETCA M NPOU3BOACTBO T-06pesHoit u Tpaneuuesnamoir (c napaGonuuec-
KNMKU KDOMKaMK) peccOpHbIX NONOC.
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Puc. 98. OcHoBHbie TUNbI Npodunei anA peccop asTomo6uneit
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flo rexwonoruveckon knaccudpmxauun | 2] T-o6pasHbie, TpaneuneBnaHbie u Tpane-
UMeBMAHO-CTyNeHyaTbie paccopHbie Npodunu BXOART B rpynny NOAOCOBbIX npodunei c
BEpPTUKANbLHON OCbIo cuMMeTpuu. XapakTtepHoin ocoGeHHOCTbIO npodmned 370h rpynnbi
ABMNAEGTCA HANWUYME UEHTPANLHOrO YYacTKa O6bIMHO NPAMOYFONbHON (YOPMbI M NPUMBbIKAIO-
WUx K HeMy KpaiHUX yyacTKoB B (hOpMEe OAHOCTOPOHHUX KANHLEB MM MPAMOYFOnb-
HUKOB, PacnoONOXEHHbIX NAPANNENLHO UAK NOA YIMOM K UEHTPANLHOMY YuYacTKY.

Peccoptbie npodunu ana aBTomoGunei n3roTaBnuBaloT U3 KpeMHUCTbIX cTaneih 55C2,
55C2A, 60C2, 60C2A u xpomomapranuosucteix — 50XT u 50XTA. MNpeaycmatpuseetch
npoussoacTBo 148 npocdunepasmepoB NPAMOYFronbHOW, 24 — TpaneuuesuaHow, 75

npodunepasmepos T-o06pasHoi u 62 — TpaneuneBUAHO-CTYNEHYATOK peccopel ANA aBTOMO- _

6MNbLHON ¥ APYrYMX OTPAcAEt NPOMbILNEHHOCTH,
NPOKATKA TPANEUWEBULAHONR PECCOPHI

Mpoduns TpaneunesnaHoit peccoper peamepamu B8/8, X H/ 2 mm npuseaexsi wa
puc 98, 6. -

Ocsoenne TpaneuvesuaHoih paccopel 45/25 X 6/2 mm anfi nerkoBbix aBToMOGunein
FopuKoBCKOro aBT03880A8 BRepBbie GbINO0 NPOM3BEAEHD HA nuHeiHOom cTawe 325 [ 102].
Macca va 1 m anuuel peccopbl 45/25 X6/2 mm MeHblUe NO CPaBHEHMIO C NPAMOYFONLHOW
Ha b — 10 %.

OcoBeHHOCTLIO NPOKATKK TpeneuneBuaHoi peccopbl 45/25 X 6/2 mm, Kak U apyrux
TMNOPa3MepoB 3TOr0 BUAA PaccopHbiX npoduneih, ABNRETCA TPYAHOCTb NOMyYEHUA CUM-
METPUYHOrO npotuna C OAMHAKOBOW TONWMHOW NPaBoOW u neBoi GOKOBLIX KPOMOK.
Kondurypauua TpaneuvesuaHoin peccopsbi He cnocoBCTByeT yCTONYMBOCTM NONOCHI U NO3-
TOMY NOBbIWEHNE YCTOWYMBOCTHM NOMOCHI B Kanubpe AOMKHO OCYWECTBNATLCA 38 CYET
peXkuma pecnpaaeneHna 06>katnii NO WKpUHE NONOCHI.

MNpu npokaTtke TpanNeuuesrAHON peccopb! BO3MOXHbI ABA BAPWUEHTa pacnpeaefieHuA
06aTnit NO WKUPKHE NONOCHI: @) 06XaTHE NO KPOMKEM NOMOCH! MEHbLUE, YEM B UEHTPanb-
HOM yacTh; 6) 06XAaTHe UEHTPANbHOW YaCTH MEHbLUE, YeM MO KPOMKaM.

fipn npumeHeHuu NEpPBOro BapuaHTa PexXuMma 06XKatTuh O06bINHO PyKOBOACTBYIOTCA
cneaylowumu coobpaxennamun [ 102]: Tak xaxk TOMUMHA KPOMKM MOYTH NONHOCTLIO
dopmupyetch B npeayuctoBomM pebposBom Kanubpe, TO M nonoca B ynucrosom xanubpe,
MMER MUHUMAanNbHOE O06kaTMe NO KPOMKaM, NPYM NOMEPeYHOM CMmeweHun B Kanubpe,
110fly4aeT He3HaunTensHoe npupaweHre 06kaTMA NO OAHOW M3 KPOMOK 1, CNEAOBATENbHO,
He3HAYMTeNnbHOe NpupaweHue ywupenuna. [103TOMY TOAWMHA KPOMKM NpPU CMeLLeHUn
nonock! B Kanubpe He 6yaeT 3HAYNTENBHO M3MEHATBLCA.

fipn ocsoewun Ha ctave 325 KanubpOBKKM C veTbIPbMA (PacoHHbIMKU Kanubpamu u3
KBaapata 28 X 28 MM u ¢ MuHMUManbHLIM 06XKaTHEM KPOMOK B YMCTOBOM Kanubpe 6bin
BbLIABNEH PAA CYWECTBEHHbLIX HEAOCTaTKOB AAHHONW CXEMb!*

a) manam TonwmuHa Kpomok (ToHKkam kpomka) B pabposom (npeawnucrosom) un
NPeAWecTBYIOWMX eMY NO XOAY NPOKATKK Kanubpax; '

6) HesanosHeHMe KPOMOK MONOCHLI B NPEAYMCTOBOM pabpoBoM Kanubpe Npu maneit-
Weid HECMMMETPUYHOCTH KPOMOK 3348BaemOit NONOCbI, 4TO NPUBOAUT K HEYyCTOWYMBOIA
npokarke u Tpebyer NOCTOAHHOW HACTPOWKK CTaHa;

8) ycnoxHenne Kanu6pOBKM 3a CHET CPAaBHUTENLHO BONBLLWIOFO KONUYECTBA (hACOHHLIX
kanu6pos;

r) cepnosuanbIi M3rM6 NONOC NPU NPOKATKE B YNCTOBOM Kanubpe Npu He3HauMTens-
HOM NONEPaYHOM CMELWEHUN 3aABBAEMOIA MOMOCL! OTHOCHTENbHO BaNKOB W3-38 HEPABHO-
MEpPHOCTKH 06>KaTuit NO WKUPHUHE NONOCHI;

a) 60nbWOE KONMYECTBO 6PaKa NO HECMMMETPUYHOCTH KPOMOK, KOTOPbLI cOCTasun
6onee 25 %.

Ha ocHoBanuu pasynbtaTtoB OCBOeHua 6bina paspaboTaHa u npumeHeHa Kanu6poska
C MHTEHCMBHbIM 06XaTuem KPOMOK nonockl (puc. 99, a), cONPOBOXKASIOWMMCA 3HAYU-
TeNbHLIM BbIHY>KAEHHBIM YWMPEHMEM KPOMOK, YTO NPUBOAUT K MOABAEHUIO 3HAYMTENb-
HbIX MONEPeYHbIX ycunuiA, KOTOPbIE UEHTPUPYIOT NONOCY B Kanubpe, NpanATCTBYA ee
CMELWeHnIo B nonepeyHoM HanpesneHuun. Mpu 3TOM uckmnouaeTca 6pek NO PasHOTONLWMH-
HOCTU KPOMOK U YBEfIMYMBABTCA NPOU3BOAMTENBHOCTh CcTaHa. fpumeHeHne Tpex (acow-
HbIX Kanubpos u (OPMUPOBaHUE UCXOAHON MOMOCHI B FNAAKUX BanKax Aano BO3MOX-
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Puc. 99. Kanu6poBka tpaneuuesnanois peccopsi 45/25X6/2 mm:
8 — C UHTEHCUBHLIM 06aTnem KPOMOK B YUCTOBOM Kanubpe; 6 — c ABYMA (haCOHHHbIMU
xanubpemun

HOCTb UCTIONB30BaATL 06BOAHON anNnapaT AnNA NepegayM KBaAPATHOFO PacKaTa u Tem CaMmbim
ANKBUAMPOBATL HA 3TOM y4acTKe PyYHOW TPYA eansuoBuinkos. Mpu nossiweHHbIX 06xka-
TMAX KPOMOK B kanubpe 2 obecnewnBaeTCcA XOpoliee UEHTPUPOBAHUE NONOCHI, YTO NO3-
BONAET B 3TOM Kanu6pa OTKA3aTLCA OT BBOAHON KOPOGKKM CNOXHOW KOHCTPYKUWK.

Mpu paspaborke KanubpoBKu (GOPMY 38KPYFNEHUA BEPLMH NPAAYUCTOBOFO pebpo-
BOr0 Kanubpa BbIGUPAIOT U3 YCNOBUA CUMMETPUYHOCTH 38KPYFNEHUA KPOMOK FOTOBOFO
npocunA OTHOCUTENbHO FOPU3OHTANLHOW OCH. Benuuuna 06keTMA KPOMOK NOMOCHI B
uucToBOM Kanubpa aomkHa obecnewnts NONYYEHUE NNEBHOFO 38KPYFNeHUA KPOMOK
roTOoBOrO npoduna. 3

Tax KaK COFNacHO TEXHMYECKUM YCMIOBMAM Ha TPaneuvweBuAHbLIA PaccopHbiit npodmns
45/26 X 6/2 Mm He TpeBOBANOCHL BLICOKOW TOWHOCTH 3aKPYFAeHUA KPOMOK, TO Kanub-
poBKa 6bina B AanbHeilem YyCOBEPLIEHCTBO-
saua (puc. 99, 6) npu hopmuposanumn npoduna
TONbKO B ABYX (hacoMHbIX Kanubpax. Mpumene-
Hue TaKk o KannbposKu NO3BONKUNO npoxaﬂ,laari.
TpaneuuesMAHYI0 PEccCopy TOMbKO BbICOKOW
TouHOocTH. [MpoOM3BOANTENLHOCTL CTaHA 3HAYU-
TeneHO yeenuuunacb. Bpak no PasHOTOMUUH-
HOCTM KPOMOK cOCTasun Bcero nuwb 0,2 7 Ha
570 T npokara, a 06wuii 6pak 2,6 % | 102].

Puc. 100. AstomaTuueckan BBOAHAR
KOpO6KA YNCTOBOI KNETH ANA NPOKATKK
TpaneuvesnaHO paccopbl 45/26X6/2 mm
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Puc. 101. Pasmeps! wabnowos Knetn /V (8) c BepTukaneusimu Bankamu ( 6 ) u umcro-
soir (e ) ana npokaTku Ha cTane 370 TpaneunesrAHbIX PECCOPHLIX NPOdUNnen

Mpu npokartke TpaneuuesnAHO# peccopbi Ha cTeHe 325 6bina npumeHeHa 8,4UCTOBOW
KneTn aBTOMaTHuecKan BBOAHAA Kopob6ka {puc. 100), npuHunn peicTBuA KOTOPONR
3aKMIoYaeTcA B cCneaylowem. B HopmansHOM nonoxewnu (nepea 3agaveit nonocel) npo-
nycku ! pa3saBuHyTbl ¢ 334348 NONOCbI He Bbi3biBEET HUKaKuX 3aTpyaHexui. Mocne
3axBaTte MNONOCLI BanNKamW yCTEHOBNEHHbIN HAA KNETHIO SNEKTPOMArHWT NOBOPaYMBaeT
pomar 2. Mponycku nonyuaioT PoCTyneTensHoe ABMXEHME B HanpeBneHUU K BanKam u
0AHOBPaMEHHO COHnNMKalOTCR, 06ecnednBan TOUHYIO 3afavy NOMOCLI U CTPOrylo ee hukca-
UMIo OTHOCUTENBLHO Kanubpa. Mpu BbIXOAE NOMOCHI U3 BANKOB NPOUCXOAUT OTKIHOYEHHE

Ta6nuya 6. Pasmeps! WAGNOHOB, MM, ANA NPOKATKKU TPaNneuweBMAHOW Paccopbi

Peccopa Kners IV Knetb C BepTUKANbHbIMK BanKamu
A B8 c A 8 C D
65/356X7/2 59 49 1,0 11.0 1.4 3,0 6,6
65/35%8/2 6,3 53 1,0 12,0 14 3,5 7.1
65/35X9/2 7.0 5,7 1.3 13,1 1.4 3.8 79
65/35X10/2 8,0 64 1.6 14,0 1.4 4,1 85
65/35X11/2 9,0 7.2 18 15,2 14 45 9,3
Yucrosen xknetb

A . B C a b c d e f
54 4,8 0,6 0,14 0,20 0,14 0 0 0
6.3 54 0,9 0,15 0.25 0,15 0 0 0
71 6,1 1.0 0,15 0,25 0,15 0 0 0
8.1 68 1.3 0,14 0,18 0,14 0,08 0,08 0,08
9,1 7.4 1,7 0,14 0,18 0,14 0,08 0,08 0,08
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INEeKTPOMArHuTa u NPoNycKu BO3BPAWBIOTCA 8 nepsoHevansHoe nonoxkexne, Mmnynscom
ANA BKIHOYEHUA SNEKTPOMAErHUTa CY>KUT NOALEM BEPXHErO BanKa npu 3axsare NONOChI,
KOTOPbI NEPefdeTCA Ha KOHTAKTOP 3NEKTPOMErHUTA Yepe3 TeKCTOMMTOBLIA BKNAAbIW,
CKONL3AWMWIA NO BanKy, U CUCTEMY PLIMAFrOB. TIpUMeHeHue - a8TOMATHYECKON BBOAHOM
KOPOGKM 3HAUMTENLHO O6MErwnMno NPOKATKY TPaNeuneBuAHOW PacCcOPHOW NONOCH!
45/25X6/2 mm.

MpoKaTKa TpaneuueBMAHLIX PeccopHbix npoduneid WupuHoih 65 mm u TOMUUHOW
7 — 11 mm u3 cranu 50XI n BOXFA ana paccop rpy308six aBTomo6unei ocsoena [ 103}
Ha nonyxenpepbiBHOM cTane 370.

Pe3ynbTaThl NPOKATKW Tpex MPOMBIWNEHHLIX NAPTMIA TPANEUMEBMAHLIX PECCOPHLIX
npoduneis 65/35X7/1,156 mm n 65/356X 11/1,85 mm nokasanu onpaaeneHHyio 3gKoHoOMep-
HOCTL B yMmEHblUEHMU BTOPLIX coptos (npaxae Bcero no pasmepem) . Tak, BTOpoOiH copT
{no oBoum npocunAm Bmecte) coctasun B Nepsoi nepTuu Npokata 13,5, BO BTOPOR
5,35 u B Tperseit 2,7 %. Bbixoa BTOPOro COPTa NO pazmepam BO Bcex Tpex MapTuAx Gbin
coorsetcreenno 1,61; 2,569 u 0,07 %. 3ameTHoe yMeHblUeHUe BbIXOA3 BTOPLIX COPTOB
no pasmepy U TpaTbeil' NPOMBILINEHHOW NAapPTUKM ONPeAENAETCA KaK NoBbiWennem KBeanu-
bukauun pabounx, TaK WU NPOBEAEHHLIMU OPraHWM3AUUOHHO-TEXHUYECKUMN MEPONPUA-
Tuamu. OcHOBHER AONA GpaKa NPUXOAMTCA HA MeTann, umelowwi rnybuny obesyraepo-
IEHHOrO Cnon GonbLie AONYCTUMONA.

B npouecce nocneayiclumMx nNPOKATOK KanubpoBKa TPaneunesrAHbIX PacCoOpPHbIX
npocduneit He npetepnena CKONbKO-HMEYAL 3aMeTHbIX W3MeHennid. [ina ymeHswexns
YTONWEHNIA NO KPOMKAM NONOCHI 6biN HECKONBLKO yMEHbLIeH BbINyCK Kanu6pos BepTu-
KANLHOW KNeTH, 4TO0 O06ecnewnuno yBenuyeHue CTOWKOCTM BANKOB 4YNCTOBOW KNeTw
npumepHo Ha 20 %. Tem He MeHee CTONKOCTb YMCTOBLIX Kanubpos B 1,5 pesa Huxe, vyem
npu NpoKaTKe MPAMOYFONLHOW paccopst. [iNA TpaneuueBnAMbIX npodunei WHPUHOW
65 MM 1 TonwKrHON 7 — 11 MM CTOMKOCTb OAHOFO Kanubpa YncToBON KneTu cocTasuna
55 — 75 T roTOBOH paccopsl. CTOMKOCTs Kanubpos knetu IV AanA 3Tux xe npoduned
3HAYMTENBLHO BbIWE U COCTAaBNARET cooTeeTcTBenHo 430, 540, 680, 760 u 1200 7.

He puc. 101 u B Tabn. 6 npuseaeHsl pasmeps! WeGNOHOB KanubpoOB ANA NPOKATKK Ha
craxe 370 TpaneuuesuAHON PECCOPS! WUPUHOHK 65 MM u TonwmHon 7 — 11 Mm.

NPOKATKA T-OBPA3HbLIX PECCOPHbLIX MPOOUNEN

T-o6pasHan peccopHas nonoca pasmepamu B8/8, X H/H, mm (cm. puc. 98, &) npes
crasnAeT co6oit npodunbs € HEOANHEKOBOW TONWUMHOW MONEPEYHOrO CEYeHUA: TOMWUHA
cpanHeli yacTM COOTBETCTBYET TONWMHE AAHHOrO TUMOPA3MepPa, a TOMuMHA KpaitHuX
yacTeli 3HauMTENbHO ymeHblwena. OT CpeaHeil YacTv K KpeiiHnm NPeayCMOTPpeH NnasHbin
nepaxoa. T-06pasuxble paccopHuie npotunu NpagHasHeveHbl ANA Peccop rpysoBeiX aBTo-
mob6uneii, eBTO6ycOB U TPONNeRbycoB u BHauane Gbinu OCBOEHbI HA MONYHENPEPLIBHOM
peccopHom crere 370. Cxeme npoxetku T-o6pasqoii peccopbi 65/38 X 10/4 mm npuse-
aewa Ha puc. 102,

B aanbweliwem T-06pasmbie peccopHsie npodunu 6binu Bxkmouenst { 104, 105] B
cneumanusaunio HenpepeiBHOro crasa 300, Ha KOTOPOM OCBOeHbl Mpothunn u3 cranei
55C2, 60C2 u 60XIC cneaytowmx Tunopasmepos: 65/38 X10/4 mm; 75/52,5X9/3,6 mm;
75/52,5X10/4 mm; 90/63X12/4,8 mm; 90/63X11/4,4 mm; 90/63X18/7,2 mm.

T-06pasubie paccopHbie npounu us craneir 60C2 u 60X C pasmepamn 90/63X14/5,6;
90/63 % 18/72 u 100/70 X 16/6,4 mm npokarbiBaioT Ha cranve 400 u3 3aroToBKU CEYEHNEM
135 X 135 mm u anunoi 1500 mm. Mepenaa TemnepaTypsi MO AnvMHE peckarta COCTaABARET
npu npokarke 40 — 60°0C, yTO BbI3bIBAET yBEenMUeHMe TONWMHLI AONOC N0 UX ANUHE HA
0,15—-0,17 mm [ 106].

Mpoketka T-06pasHbix PECCOPHLIX NpOcduneir cBAzana C ONpaseneHHbIMK TPYAHOC-
TAMM B CBA3M C HEOAMHAKOBOW TONWMHOW NPodUnA, a, CNEAOBaTENbHO HEOBGXOAUMOCTLIO
npumeHeHna HepasHOMEPHO! Aedopmaunn no WwupuHe. Temnepatype NO WKPUHE NONOCHI
TAKIKE MONYYEETCA HEOAMHAKOBOIA, 4TO O6yCNnOBNNMBAET HEpeBHOMEPHLIR U3HOC paGoueit
nosepxxoctu. He wenpapsisHom cvaxe 300 npunata [ 105] cxema npokaTku T-06pasHbIX
npodmneit 8 OTKPbITHIX Kanubpex ¢ hOpMUPOBaHKEM FOTOBOFO NPodUnA B 3aBUCUMOCTH
OT er0 pPasmepos B 4eThipex unu NATU (PACOHHLIX KanuBpax BanKoOB YNCTOBOW rpynnbl
knetein (puc. 103). Oawa unn ase Knetn C (hacoHHbIMU Kanubpamu A0MKHLI 6bITL C
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Puc. 102. Cxema npokatku T-06pe3noit peccopst 65/38X10/4 mm H3 craHe 370:
KB — xnere ¢ BepTukansHbiMu Bankamn; KY — KNeTb WMCTOBaA

BEPTUKanNbHLIMK BanNKamn ANA KOHTPONA PasMepoB No wupuHe. flocne Knetw V uepHo-
BO NuHuM aehopmaumio NONoc BeayT B rnaakux sankax (xnetn V — V). Npu paspa
607Ke KanMbpoBKu HAMGONBLIYIO 'HEPABHOMEPHOCTL AedOPMaLUK NPUHUMEOT B nepsblx
no xoAy npokaTku (hacoHHbIX Kanubpex. B uuctoBoM Kanubpe npeaycmatpusaior Gonee
PEBHOMEPHYIO BLICOTHYIO AehOPMAUMIO N0 WKUPUHE.

B dopmupyowem dacowHom kenubpe knetn VI (cm. puc. 103) nponcxoaut neten-
cusHoe 06xaTe KpaitHnx vacTeih NOMOCbI U HeaHAuMTENbHOE 06XaThe cpeawed wacTn. B
nocneayiowem kanuépa (knets /X) HepaBHOMEpHOCTE AEHOPMEUMH CYLIECTBEHHO
YMEHbWAeTCA 1 nonoca no csoeit (hopmMe u pasmepaM AOCTATOYHO 6nM3Ka K FrOTOBOMY
npoduno. flanee ANA KOHTPONA WHUPHMHLI packaT aeopmMPYIOT B pebpoBom Kanubpe
xnetw £ c BepTUKanbHLIMK BanKamu,

Hectpoiika crewe nomxHa 6biTh npouaseaeHe TAKUM 06pasom, 4TO6LI 06ecnewnTs
6ecnpenATcTBEHHLI 33X0A TOHKWX YacTelt packeTa B pe6pPOBOA NPAAuMCTOBOK Kenubp.
O6xaTne HEOGXOAMMO HAUMHATL C TOMKUX YACTeH, 8 3aTEM HA 3HAYMTENBHO MEHbLIYIO
BenuuMHy cneayer AeOPMUPOBATL MO WHPUHE M CpeaHiolo (TONCTylo) uacTs nonocst.
Tonmuuna ToHKO# 4acTu pe6poBoro Kanubpa NpoeKTMpyeTCA GONbLUE NPUMEPHO HA 1 MM
COOTBETCTBYIOWEro pasmepa 3agasaemoro B pe6posoi Kanubp packara. Peanyc sakpyrne-
HUA AHA PYYbA NPeAYUCTOBOro pebpoBoro Kanu6pa B uennax NPeAOTBPELWEHUA HANUNAHNA
nneH 8 Kanubpe NPUHUMAIOT PaBHbLIM MPUMEPHO MONOBMUHE TOMNWUHLI TOHKOW YACTM
peckata. Koadduument BbITAXKNM B UNCTOBOM Kenubpe O6LIYHO HE3HAUNTENbHLIN K
cocraennaer 1,04 — 1,07,
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B uncrtoBom Kanubpe Ans o6ecneyeHna yCTOWYMBOCTM MONOCHI M NOnyveHun Tpebye-
MOFO KavecTsa NOBEPXHOCTM U TOYHOCTM Pasmepos FOTOBOro npodunA NpeaycMaTpuea-
eTCA KeK BbICOTHOE 06XaTue no Bceit WnpuHe NONOCHI, TaK U 6oKoBOe 06XaTue cpeaveit
TonCTOM YacTn npoduna, Kotopoe coctasnner 0,4 — 0,5 Mm Ha CTOpOHY.

Packar, nocTynaowuii B YUCTOBYIO KNeTb, AOMKEH UMETb TaKue pasmepbl, KOTOpbIe
o6ecneynBaioT HaMGONLWYIO PABHOMEPHOCTL BbICOTHOW Aedopmauun NO WHPUHE TOHKNUX
vacteit, 0aHaKOo, K COXANeHnio, NOMyYnTh B YUCTOBOW KNeT OAMHAKOBbIE KO3thduumneHTs!
06>k8TMA NO BCei WHPUHE NONOCHI He NPeACTABNAEGTCA BO3MOXHLIM, NUCKOMbKY U3 fipeA-
4uCcTOBOrO pebpoBOro kanubpa B pesyneraTe O6A3ATENLHOFO BbLINYCKA TOHKUE MaCTH
NOCTYNAIOT NEPeMEeHHOR TOMWMHBI, YyBENUUNBAIOWEACA OT KPaes Nonocsk! K ee cepeante.

B npouecce npokaTku T-06pe3HblX paccopHbix Npodunei NPOUCXOANT 3HAYNTENLHLIN
M3HOC Kanu6pos. MoO3TOMY Npu NOCTPOEHMKM YMCTOBOFO Kanubpa HEOGXOAUMO YuuTbIBaTL
NOBbIWEHHLIA M3HOC TEX YHacTKOB Kanubpe, B KOTOPbIX HOPMUPYIOT TOHKUE GOKOBbIE
Kpomku npoduna.

fipn pa3speb6orke KanuBpoBKu YMCTOBOW Kanubp paccunThIBEIOT HA NOnyyeHue roTo-
BOr0 NpOMUNA C MUHYCOBbIMKM AO0TYCKaeMbiMU OTKNOHEHUAMMU NO TOHKUM HACTAM U C
fINI0COBLIMU — MO TONCTOW cpeaHeir yacTu. K KoHUy Kamnanuu NO Mepa M3HOCa Benkos
B Kanub6pe HabMOABIOT NMOCOBOE OTKMIOHEHME NO TOHKUM YaCTAM M MUHYCOBoe — no
ToncToin. Mpu nNpessiwexun NpeaenbHbiX AONYCKOB NPUXOAUTCA MNPOU3BOAUTL CMEHY
Kanu6pa. CTONKOCTL YMCTOBOrO Kanubpa o6biuHo cocTaBnnet 150 — 180 7 nporara.

B uncroBOom Kanubpe Ha Bepxwem Banke (cm. puc. 103) npeaycmaTpuBeloT BbINYK-
noctb 0,1 MM, 4TO FrapaHTUpyeT OTCYTCTBME BbINyKNOCTH NOBEPXHOCTH FOTOBOFO NpocdmnA
u obecneuusaer NNOTHOE Npunerawve nonoc Npu c6opke roToBbix peccop. Takow ke
3dbdexT NO Mepe NPOKATKK AOCTMFAIOT u 6e3 ebinyKNOCTH NOBEPXHOCTH Kanubpa Bepx-
Hero Banka B pe3dynbrate 6onee 6bICTPOro mM3Hoca Kanubpa 6onee XONOAHLIMM KPaAMKU
nonocst.

MNpu npokaTke T-06pasHuIx peccopHbix npotuneit Ha HenpepbiBHOM cTane 300 Habnio-
£310T OAVHEKOBbIN XapaKTep n3Hoca BCex hacoHHbIX KanubpoB, PacNONOXEHHbIX B KNETAX
C ropu3oHTanbHbiMu Bankamu. B npouecce npoxaTku WupuHa cpeaHeit YacTu kKanubpa
yBenuuusaerca, Ha FNAAKOM HmKHeM Banke o6pasyercR Bbiemka Gonee rnybokas no
KPaAM MONOCbI U CPAaBHMTENLHO MENKan B CPeAHeW 4YecTu, yMmeHbweeTcA rny6uHa Bpasa
B8 BepxHem Banke (Hanpumep, B uncToBOM kanubpa ao 0,07 mm), Ha BepxHem Banke
YBENWUMBAGTCA YFON HaKnoHa GOKOBbLIX NOBEPXHOCTEH TOnCTOM uactu (c 10 ao 15°),
PaanyC CKpyrfieHui yrnos TONCToM yactu ysenuuusaeTtch ¢ 3 A0 6 mm, a paauyc B mecTax
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Nepaxoaa OT TONCTOMH Y8CTU K TOHKUM ymexbwaeTcA ¢ 4,56 a0 2 mm [ 105]. TouHo Taxoi
xe usaHoc Habniogaetca u B pabposeix kanubpax. Mpu sTom aononuuTansHo A0GaBnAETCA
U3HOC NO any Kenubpa u NO WKPUHE TOHKOK YacTu.

WamepavuA nokasanu, 4TOo B npaguuctoBoMm Kanubpa nocne npoxatku 120 nonoc
M3HOC Ha BepxHem Banke coctasnner 0,02 — 0,04 mm, 8 Ha wikHem 0,06 — 0,07 mm.
U3noc 6GokoBoh nosepxHOCTH cpaaweit yactw aoxoaut ot 0,25 — 0,3 mm. K KoHuy
NPOKAaTKK HE YUCTOBOM KanuGpe U3HOC NO WUPUHE B BepXHEM Banka A0X0AUT A0 1,5 MMm.
Banku u3rorasnueaoT u3 wyrywa CMXH-62,T8epaocte NoBepxHOCTHM KOTOPbIX COCTas-
nAeT 62 — 72 HSD u rny6unoi ot6ena 10 — 20 mm.

Tak Kak AnA Bcex rotosuix npodunein T-o6peaHsix peccop otTHowenune H,/H npuun-
MalT oauHaKoBbiM U pasHbim 0,4, TO HEBO3MOXKHO MCNONb3OBaTL O6WMa NpaaYncToBLIe
xanubpbl gaxe ANA aByX CMexHbIX pazmepos T-o06pasHuix peccop. MM03ToMy AnA Kax-
foro npocdunepasmepa NPUXOAUTCA UMETL B PaGoTe CBOW KoMNneKT WabnoHos U pa3uos.
CooTBeTCTBEHHO BO3PACcTaeT U NapK NPOKaTHLIX BanKoB.

Ona nonyuyeHnAa roTOBOr0 NPOMUNA BLICOKOrO KaYecTsa BAXHOE 3HAYeHWE UMmeeT
KOHCTPYKUMA BanKosoOi apMaTypsl W BbIGOop KaTalwux auameTpos sankos. Ha crawe
300 npu npoxatke T-06pa3ubix paccop Kanubpel B KNETAX C FOPU3OHTaNbHLIMK BanKaMn
pacnonareloT Takum 06pa3om, 4To6bi Karaowme AMAMETPLI HUXKHErOo Banka W CpaaHei

TONCTON yacTU BepxwHero Banka Gbinu pasubl. flpn 3TOM 32 cveT TOMKUX vactel npouc-
XOAMT BepxHee aasnexne, CNOCOGCTBYOWEE NPAMONUHEAHOMY BbIXOAY MONOCHI U3 BaNKOB.

MpumennemMan KOHCTPYKUMA BENKOBOW epmaTypbl: BBOAHbIE KOPO6GKK C Nponyckamu,
perynupyemsie NO WUPHUHE, U BbIBOAHLIE NOABECHLIE NPOBOAKK € NPOUNLHOK NOBEPXHO-
CTHI0O HOCKA, YCTaHaBNWBaemblieé B KOMNMEKTE € BLIBOAHLIMA NUHEAKAMHW, NO3BONAET
NPOU3BOAUTL €8 TOYHYIO YCTAHOBKY OTHOCMTENbHO Kanubpa W parynupoBaTb WUPUHY
BHyTpaHHeh pabouei yacTu.

Hactpoiie grane u crabunusauun pasmepos npocuns T-06pasmbix paccop B npouecca
npoKeTKK ¢ co6nI0AeHMEM 33aHHBIX AONYCKEEMbIX OTKMOHEHUH 3HAUUTENLHO CROXKHE.,
yeM Npu NPoOKaTKe NPAMOYronbHOA peccopbl. BeneactTBue meHbWwero NONEPaYHOro ceve-
HUA MO CPaBHEMUIO € COOTBETCTBYIOWUMU PasMepamn NPAMOYFONLHbIX Paccop NPon3so-
autensHocTe crana 300 npu npokarke T-06pasHbix Npoduner NOnNyveeTCA 3HAYMTENLHO
MeHbLIen.

OCBOEHWE MPOKATKU TPANELUEBUAHO-CTYNEHYATbLIX
PECCOPHbIX NPOOUNENA

TpaneunesnaHO-CTyNeHUeTLIN peccopusiit npodune pasmepom B8/B X H/H, mm {cm.
puc. 98, 2) Npu paBHbIX NOKAa3aTeNAX NPOYHOCTH U AONFOBEYHOCTH WMEET Maccy Ha 1™
DNUHBLI HECKONBKO HUXKE, YeM y COOTBETCTBYIOWEH TpeneuneBnaHon peccopst. CooTser-
CTBEHHO 33 CYET 3TOFO U MPOUCXOANT IKOHOMUA MeTanna.

OnbiTel NO NPOKETKE TPaneuueBMAHO-CTYNEHYaTbIX PaccopHbix npotbunen enepsbie
66114 NpoBeaeHsl Ha nonyHenpepbiBHOM ctade 370. Mpu ocBoewun TpeneunesuaHo-
CTyneHYaThiX PeccopHbiX npodunei wupuHoh 65 Mm Gbinn pa3paboTanbl ABe BapuawTa
KanubposKu.

Mo nepsomy eapwanty (puc. 104) pa6posoi Kanubp pacronoxeH, B OTAUYME OT
06bIYHO NPUMEHAREMOMH CXxembl, B KneTu /V 4epHOBOMA nuunu. BeptuKanbHyio Knets He
ucnonbaytor. OKoHuaTensHoe (HopmupoBenne NPOHUNA OCYWECTBNIAIOT B YNCTOBOK KNeTH.
flo nepsomy BapuaHTy KanubpoBku O6binM NPOKaTaHbl TPANEUMEeBUAHO-CTYneHyaTbie
npotbnnu 65/42X7/2,3 mm (cm. puc. 104) n 65/42X11/3,7 mm. ina npokaTku Npoduna
65/42 X 11/3,7 mMm Ha BanKax uMCTOBOW KneTn 6uiN0 Hepe3aHo Asa xanubpe, oauw w3
KOTOPbIX UMeN FNaaKYIo {NNOCKYIo) NOBEPXHOCT HUKHErD BANKA K ANR APYFOro kennubpa
HIOKHU BANOK MMEN BbINYKNYIO NOBEPXHOCTb C MAKCUMANLHOW BbINyKnocTsio 0,08 mm.

Bropoit BapuaHT Kanu6poOBKKM NpeAyCMaTPUBAET KOHTPONb WKPUHBI NONOCHI N0 06LIYHO
NPUMEHAGMON CXeMe — B KneTtu C BepTuKanbHbimu Bankamu. Konuuectso ¢hacowHbix
KxanubpoBs TO ke camoOe, YTO U ANA NePBOro BapueHTa kanubposku (veTsipe) . Mo aton xe
cxeme NPoKaTLIBanu TpaneuuesuaHo-cryneryeTsie npotmnu 65/42 X8/2,7 mm (puc. 105)
n 65/42X10/3,3 mm.
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{lpokeTky peccopbl no Oo6oum BapuBHTaM KanuGPOBKKM OCYWECTBAANKM U3 CTBNER
50XI n 55C2. Mpu onbiTHOK NPoKaTKe He cTane 370 TpaneuueBUAHO-CTYNEHYATLIX paccop-
Hbix npoduneit HBGNIOAaNKM pasHOTON-

WMHHOCTL KPOMOK, 4TO W NpW 0OCBOe- 4 (nunnee dyo)

wun T-06pa3noit peccopet. //
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Puc. 104. Cxema npokartku Tpaneuue
BUAHO-CTYNEHYaTOro PeCCOpHOrO Puc. 105. Cxema npokatku Tpaneuue-
npoduna 65/42 X 7/2,3 mm ( KY — BUAHO-CTYNEHYETOrO PECCOPHOrO
KNeTb YucToBan) npocduna 65/42X8/2,7 mm
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3AKA3BLIBAUTE KHUIM B U3BATENLBCTBE “METANNYPIUA“)
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