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B KEHFe M3NATAlOTCs BOMPOCH METOAMKH DAcHeTa H KOHCTPYHPOBAHUA
THNOBHIX SACMEHTOR PASAHUHBIY KOHCTDYKIUI npu6opoB BpemMEHH, a TaiKe
paccMarphBaioics nauGomee XapaxkTephbie H pacnpocTpaHeHHbie KOHCTDYK-
LH# YACOB ¥ NPHGOPOB BPEMEHH.
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NPEAMCIIOBHE

CoBpeMeHHBIH yPOBeHb Pa3BUTHA HAPOM-
HOTO XO03fficTBA, HAYKH I TEXHHMKH Xapax-
TepH3YeTCsl  HEIPEpPBIBHO BO3PaCTalOUM
npuMeHenneM npuGOpOB BpeMeHH 15 ca-
MBIX pa3iHuHBIX Hesefl. Kpome pasaAHYHbIX
uacoB, HCINOJAb3yeMbix B ObITY B KauecTBe
u3MepuTeJSed BPEMEHH, WIHPOKOe IpuMelle-
HHE HMeIOT clielliafbHble TIpuGOpH BpeMe-
HH, TIpefHAa3HayeHHble 1JIsl perjJaMeHTalunu
TEXHOJOTHUECKUX TMPOIeCCoB, B PasIuUHbLIX
OTpacaAsiX TNPOMBIUIJIEHHOCTH, B CHCTEMax
aBTOMATHKH, TIPH HCCAeNOBAHHM MOPCKHX
ray6uH, HeLp 3eMJM, BEPXHHX CJOeB aT-
Mocdepsl, KocMoca ¥ Ap. O6aacT, npuMeHe-
HHMsl NpUGOPOB BPEMEHH HENPEPbIBHO pac-
mupsercd. YacoBag  HPOMBIILICHHOCTD
CCCP, ncnoapsys npeaMyliectsa mjiaHoBoO-
ro X03ffICTBa, 3a KODOTKHil HCTOpPHUYECKHN
CPOK cymesa OCBOMTb B MacCOBOM H KpYIl-
HOCEpHHHOM TIPOH3BOACTBaX GO/bINOE KOAH-
YeCTBO PasNHYHBIX THIIOB YacoB H MPHOOPOB
BPEeMeHH. .

[TapTueit ¥ NpaBUTENBCTBOM TNepeld ua-
COBOHl TPOMBILLIEHHOCTLIO TNOCTaBJeHa 3a-
Zaya mo AaJbHelIeMy yBeJHdeHHIo 00beMa
NPOHSBOLCTBA H pAaClIMPEHHI0 HOMEHKAATY-
PBl H3JeNni ¢ Y4eTOM YJAYYLIEHHs KadecT-
BeHHBIX  XapaKTepHCTHK wusfennit. [aa

.pelIeHNsT YKa3aHHBIX 3ajad NpubopocTpou-

TeJbHaa H, B YaCTHOCTH YacoBas IPOMbIII-
JIEHHOCTh, JOJMHA HeNpPephIBHO NONOIHATh-
cfl BLICOKOKBaNM(DHUIAPOBAHHBIMI HHXKeHep-
HBIMI KaApaMmi, HUMEMNIHMH  ONBIT IO
pacyeTy H KOHCTPYHPOBaHHIO TNpPHOOPOB
BpeMeHn pasanyHoro HaszHayenHs. B cBssu
C 9THM TIEpes By3aMi, TOTOBSLINMHE HIDKeHe-
poB mo nmpubopaM BpeMeHH, CTOMT 3ajaua
N0 YJAYYIelnio KadecTBa I[IOATOTOBKH Che-
IHaJHCTOB.



PA3AEJNI MEPBbBIA

KOHCTPYMPOBAHME U PACHETBI TUMOBbIX
RETAJIEA U Y3JIOB NNPMBOPOB BPEMEHM

TNABA |
COEAMHEHMSA [OETANEX

§ 1. Obuime TpeboBaHus, NpeAbABASEMble K KOHCTPYKUMAM
npubopoe BpemeHK

WsmepeHne BpeMeHH — OZHO H3 CaAMBIX pPaclpOCTPaHEHHBIX (hu3HUe-
ckux uaMmepeuuit. IIpuGopbl BpeMeHH HAXOASNT LIHPOKOe TpPHMEHEHHe
BO Bcex 00/1acTAX HAYKH, TEXHUKH, HAPORHOTO XO3AHCTBA M HCIOJbL3Y-
I0TCSl BCIOAY, TAe TeUeHHe TOro WM HHOrOo mpoluecca HIH (PH3HUECKOro
SIBJICHHS HeOGXOIMMOQ BHIPA3HTb B 3aBHCHMOCTH OT BpeMeHH. [lo 3ToOH
NpUYKHe OHKM BeChbMa pasHOOOpa3Hbl MO NPHHIHIY YCTPOHCTBA, pasMe-
paM, 3KCIIYaTAlMOHHBIM TPeGOBAHHAM, TOYHOCTH MOKA3aHHA H MPO-
JOJKUTENbHOCTH paboThl. B 3aBHCHMOCTH OT Ha3HaUeHHS M YCJOBHH
9KCIAyaTauun K npubopam BpeMeHH NPEeLbSABASIOTCA pasJHUYHBIE Tpe-
6oBaHus. B 6oJbIUHHCTBE CAyuaeB OCHOBHBIM TPeOOBaHHEM SBISETCS
TQUHOCTb U CTAOMJIBHOCTL NMOKA3aWHMH, UTO M OnNpefenseT B KOHEUHOM

ATOre KOHCTPYKLUHMIO MPHOGOPa BpeMeHH B IEJNOM, a TakKke M KOHCTPYK-

LIHI0 OTAEJAbHBIX Y3J0B H AeTaJsefl, BBI6OP COOTBETCTBYIOUIHX MaTepHa-

JIOB, KaYecTBa MeXaHHYeCKON H TepMHUecKo# 06palOTKH, rajbBaHHye-

CKHX ¥ B3allMTHBIX TIOKPLITHH, BBIOOD CMAaskW H T. I. B HEKOTODHIX
caydasix TOYHOCTb pabGoThl Npubopa BpeMeHH (haKTOp BTOPOCTENEHHBIH,
a OCHOBHBIM TpefGoBanueM sABJsieTcss 6€30TKa3HOCTh cpabaTbhiBaHUs HJH

(hYHKIMOHHPOBaHUSA (B3pbiBaTeNH, CHCTEMBl IOXAapHOfi CHIHaJHM3aLlHH,

CHCTEMbI aBTOMATHKH H AP.). :
Beskuit mpHOOpP BpPeMeHH He3aBHCHMO OT HasHaueHUd JOJKel YAO-

BJIETBODSITh. TPEOOBAHUAM HaAEXKHOCTH, NOA KOTOPOH IIOHHMAIOT <CBOH- .

CTBO M3JEJIHA BbINOJHATL 3ajJlaHHble QYHKLHH, cOXpaHsis CBOH IKCIIY-
aTalHOHHbIE NOKA3aTeNH B 3aJaHHbIX NpeAenax B TedeHue TpebyeMoro
IPOMEKYTKa BPeMeHH Win TpefyeMoll HapabOTRM # 0OYCJIOBJEHHOE
6e30TKa3HOCTbHIO, PEMOHTONPHIOAHOCTLIO W COXpaHHOCTIO» [9].
Pasnuuailor HaneXKHOCTh B 3KCMJAYaTAalWK H HaleXHOCTb NPHU Xpa-
HeHu#. DKCIIYyaTalHOHHAS HaJeXHOCTb XapakTepHayercsi 0e30TKas-
HOCTBIO, MOJ KOTOPOf MOHHMAIOT CBOHCTBO H3MAe/AHs. HeMPepLIBHO CO-
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. XpaHATb pPaboTOCNOCOGHOCTh B 3aJlaHHBIX peXHMAX H  YCIOBHSIX
“sKcmyatanud. Hanpumep, npuMeHHTebHO K GHITOBBIM yacaM paBoTo-

CIIOCOBHOCTBIO HX GYAET TaKoe COCTOSIHHe, NPH KOTOPOM OHH B JAHHBIH
MOMEHT BPEMEHH COOTBETCTBYIOT BCeM TDPeGOBAHHSM, YCTaHOBJIEHHBIM
B OTHOLICHHH OCHOBHBIX IIAPaMETPOB, XapPaKTEPH3YIOUIHUX BHINOJHEHHe
SallaHHbIX QYHKUME (CPeAHHf CYTOUHBIH XOA, MPOAONKHTENLHOCTb Pa-
60Thl OT OLHOH NOJHOH 3aBOAKH NPYXHHBI H Ap.) no 'OCTy uau Tex-
HuueckHM ycnosuaM. HadewernocTe npu xpaneHHH (COXPaHAEMOCTb) —
CHOCOGHOCTb H3AENHUsI BHINOAHATL CBOH (PYHKUHH (paGoTOCNOCOBHOCT)
N0 HCTEYEHHH ONPENENEHHOr0 CPOKa XPaHEHHs, YCTaHOBJEHHOTO B CO-
OTBETCTBHH C TEXHHUECKHMH YCJOBHSAMHU. Pemonronpuzo0socTs — CBOM-
CTBO HM3JIE/IHsl BOCCTAHABJHBATh DaBOTOCNOCOBHOCTh INOCHE PEMOHTA.
 Orkas — norepst pabOTOCNOCOGHOCTH H3Je/Hs, BEIpAXKaloLIeHcs: Ha-
PYLIEHHEM IPaBUAbHOIO (YHKUHOHHPOBAHHSA HJH BBIXOJAOM OCHOBHBIX
KaueCTBEHHBIX XapaKTEePHCTHK 3a YCTAaHOBJeHHble npelennl. Tak, B ua-
cax OyAeT UMETh MeCTO OTKa3, eCJIH OHH IO KaKOH-1ubOo NPHYMHE OCTa-
HOBHJIMCH WM HMEIOT HEeJONYCTHMYIO NOT'PELIHOCTh X0Aa, Joszoeeuto-
CTb/0 HA3bIBAIOT CBOMCTBO M3[eNusl JNJIHUTEJNbHOE BPeMS COXDAHSTh
PaboOTOCNOCOOHOCTL B 3aJaHHBIX DPEXAMAX H YCIOBHAX SKCIIyaTalHy
J0 paspyuIeHust WM APYroro NnpefesbHOro coctosiuus. KonauyecTBeHHO
OHa OLUEHHBACTCS TEXHHYECKUM PECYPCOM, T. €. CyMMapHO# HapabOTKOM
B Hacax 3a NepHOX SKCIMIYaTalHH A0 PaspyIleHHS HJIH OAPYroro npe-
ACJBHOrO COCTOSIHUS. PEMOHTONDHIONHOCTL H3NeNHS YBeJHUHBAET ero
ZOJTOBEeYHOCTb. Tak, B HacTOAIlee BPEMst TEXHHUECKHH pecypc GBITOBHIX
Hapy4HBIX 4acos cocrasasier 10—15 aer [14]. Hagexuoers npu6opos
BPEMEHH 3aBHCHT IIaBHBIM 00Da3OM OT KauecTBa pa3pabOTaHHON KOH-
CTPYKIHH M COBEPILIEHCTBA TEXHOJOTHH H3TOTOBJIEHHS, CBODKH, PeryJH-
POBaHHS W MCHBITaHHS. Ka4ecTBO KOHCTPYKIMM XapaKTepH3yeTcs:

1) B3aHMO3aMEHsEeMOCTEIO: YeM. 6oJiblie B NPHOOPe B3aHMO3aMeHs-
€MBIX JIeTa/IeH, TeM COBEpIlIeHHee TeXHONOTHIECKHIT NPoLece, TeM Bhilre
PEMOHTONPHTOAHOCTL H3JIENHS H €r0 HalekKHOCTh;

2) ynpoileHHeM NPHHUMNHAMBLHOR M KMHEMAaTHYECKOH CXeM npubo-
P2 H B CBSI3H C 3THM COKpalleHHeM HOMEHKJNATYpHl nerasnefl. OGbuHO,
€M TpoIle MeXaHH3M B KHHEMaTHUeCKOM OTHOIIEHHH, TeM OH HALeX-
Hee B IeHCTBUH;

3) raGapuTHLIMH DasMepaMH MeXaHH3MA: YeM MeHbIIe rabapuTHEIE
PasMepel NpHOOpa, TeM O6oJbllee BJAMSHHE OKA3BIBAIOT OTK/IOHEHUS
KOHCTPYKTHBHBIX NIapaMeTPOB OT HX HOMHHAJbHbIX 3HAYEHHI Ha PaGo-
Ty MeXaHusMa npubopa, TeM MeHblue ero HaAeKHOCTb, OUeBMAHO, UTO
TOYHOCTb M CTAOHNBHOCTbL MNOKA3AHHE KpynHorabapHTHBIX leiﬁ,op()B
BPEMEHH NIDH NMPOYHX PABHBIX YCJAOBHSX BbILIE, YeM MasnorabapHTHBIX.
To xe camoe cresyer cKasaTh u 0 6e30TKAZHOCTH HIH HaeKHOCTH
PYHKUHOHHPOBAHHUS; B O6ieM c1yyae 6€30TKa3sHOCTb KPYmMHOrabapurt-
HbIX NPUGOPOB BpEMEHH BhILIE, UeM MaJaorabapHuTHBIX;

“4) NpHMEHeHHeM YHH()UUHPOBAHHBIX H CTAHAAPTH3OBAHHBIX AeTa-
JI€H H y3JI0B, YTO NOBHIIAET PEMOHTONPHIOAHOCTb, 4 TAKKE CHHIKAET
€e6eCcTONMOCTb H3LeNHs. - '

Hanexnocrs npu6opos BDEMEHH NO0JXKHAa ObiTh 3KOHOMHUECKH Ofl-
PaBllana uX HAa3HAUEHHEM H YCJOBHSMH 9KCILIYaTALMH. 3aBBILEHHbIE
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'TpEéOBaHHﬂ K HX KadyeCTBCHHBIM XapaKTGpHCTHKHM BbI3LIBAIOT YBEJH-

yeHWe TPyAO3aTpaT M CeOECTOMMOCTH H3JeNusl. BaxubiM  ¢paKkTOpOM
pU MPOEKTHPOBAHWK NPHOOPOB BPEMEHH, YUUTHIBAs B OCHOBHOM HX
KPYNHOCEPHAHBIN H MAacCOBBIH XapaKTep MpOH3BOACTBA, ABJAETCH TeX-
HOJIOTHYHOCTL KOHCTPYKLHMH, KOTOPasi NPH 3aAaHHBIX KauecTBEHIIbX
oKazaTeNsX H3NeHsi XapaKTepH3yeTcsl CHIXEHHEM TDPYAOeMKOCTH H
ce6eCTONMOCTH NPH H3TOTOBJEHHH, COOpPKe, PeryNHpOBaHuH, UCHbITAHHH
u pemoHTe. [lpu ofloM H TOM Xe Ha3HAYCHHH npuGopa TtpeboBanus
K TeXHOJOTHYHOCTH ero KOHCTPYKIHM TOBHIIAKTCA ¢ yBeJIHUEHHEM
maciTaGoB NPOW3BOACTBA M KOJNMYECTBEHHOTO BRINYCKA. YeMm BHILIE
CepHiHOCTh NPOM3BOACTBA, TEM CIOXKHEe H OTBETCTBeHHee 3ajail KOH-
CTPYKTOpa, OT PaBOThi KOTOPOrO BO MHOIOM 32BHCHT CBOEBDEMEHHOE it
yCrelIHoe OCBOeHHE HOBBIX 00paslloB W3Jeuil ¥ BHIYCK NPEeANpHATHEM
N06pOKauYeCTBEHHOM NPOAYKIHH.

§ 2. XapakrepHule 0CcOBEHHOCTH COeAMHEHMH,
npMMeHsIeMbIX B npubopax BpeMeHH

Mauble raapuTabie pasMepbl npuGopoB BpeMeHH B psjle Caydden
BLILIBAIOT HEOOGXOAMMOCTh MCKAaTh TaKHe KOHCTPYKTHBHblE PpeLICHHA
B BeIOOpe (DOPMBI fertajiefl ¥ HX CnocOGOB COefMHEHHHl, KaKHX HET B
MAIUHHOCTPOEHHH M B APYrHX OTPACHsX npuGopocTpoeHus. ITO B mep-
BYyI0 OYepelb OTHOCHTCH K CIOCOGAM COCAMHEHHS HeTajeit, TpeOyOINHX
06eCneunTh HaAeKHOCTh COEJMHEHHSI ¢ MUHHMAJbHBIM KOJHYECTBOM
KperneXHbiX jeTajneil 1 GHCTPYIO COOPKY H pa3bopky MexaHuamos. s
yi06cTBa COOPKM 1 COKDAIIEHHS ee TPYLOEMKOCTH NeTalH COeIHSAOT-
Cf B y3ABl ¢ NpHMeHeHHeM HETOABHAKHbBIX MOCANOK, ofecneynBaIOIIMX
HemsMeHHoe MOJOMKeHHe AeTajeil OTHOCATENbHO ApYr Apyra Kak IIpH
c6opKe, TaK W B Tpomecce paGoThl MeXaHH3MA. Beuay Manmx raba-
DUTHBIX PA3MePOB IO BHICOTE OTHOIICHHE AJNHHBI OTBEPCTHS K nocanou-
HoMmy nuametpy //d<1 W B CpellHeM COCTABJACT 0,2=-0,5, B To BpeMS
KaK B MALIAHOCTPOEHHH 3TO OTHOLIEHHE OOBLIYHO He MeHee IBYX.

Jlas obecneyeHHs HeOGXOAMMOro XapaKrtepa COeAWHEHMS Ha pas-
Mephbl COnpsiraeMblX AeTaleil Ha3HAYalTCsA AONYCKH B COOTBETCTBUH C
I'OCTowm, Cymecrsyior TOCTBl Ha AONMYCKH ¥ TNOCalAKH HA PasMEph:
Gonee u Menee 1 mM. Haubosee ynorpeGHTeNbHBIMA SBJIAIOTCS 2a 3
u 4-#t kiaccs Tounoctd, CoefluHeHusi MO 2-My KJaccy TOYHOCTH B NpH-
6OpOCTPOEHHH, B YACTHOCTH NDH TPOM3BOACTBE npuBopoB BpeMEeHH,
NPHMEHSIOT CPaBHHUTENbHO PEAKO BBHIY TPYAHOCTE!l TeXHOJOTHYECKOTD
nopaaxa. B psafe ciyyaeB AJA YBeNHYEHHS TPOHUHOCTH cOeHHEHU ],
NCKAIOYalolleli BO3MOXKHOCTb NMPOBEPTHIBAHNS Ha Baay MpH nepelatde
3HAUMTENbHBIX KPYTAIMX MOMENTOB, COGAHHEHHS OCYWeCTB/IAIOT MO
nakataunofi (pu¢JieHo#) NOBEPXHOCTH BaJsa HJU Hacalkoit Ha 3yObd
(coenuueHus: Kojec ¢ Tpubamu). Becbma pacnpocTpaHeHnoil KaK B le-
MOABMAMKHBIX, TAK W B NOJBHKHBIX COEAMHEHHAX ABJSETCH MHOCaLKa

feTany Ha KOHHUECKHH BaJ WJIH OCh C Maloil KOHYCHOCTBIO. IIpn ne-
HOABHMKHDBIX TOCAAKAX AOCTATAIOT HAJEKHOCTb COELMHENHst IpH HesHa-
“YNTCABLHOM YCHJAWM 3aNPECCOBKH, 4YeM

MCKII0YAIOT HJAHM YMEHLUIAKT

==

BepOSITHOCTh AedopManyn Aerafed, B NMOABHKHBIX COCAHHEHHS X — 6O-
Jiee BHICOKYIO TOYHOCTh HaNpaBJieHHS H, B HEKOTOPHIX CJyuafdx, BO3-
MO HOCTL Pery/upoBaTh 3a30p.

§ 3. HepasbemHbie coefiHHEHHS

Coennnenne IBYX M 60Jee AeTaleil, pasbeM KOTOPHIX CBSI3aH CO
SHAYNTEAbHBIM YCHJIHEM WM HapylleHueM (GOpMBI OLHOH U3 AeTaei,
1A3bIBAIOT Hepassemnsim. [IpuMeHeHHe Hepa3beMHbIX COelMHEHUH IUK-
TyeTcsl YMeHbIIeH)HeM HOMEHKIATYPhl u KOJAWYECTBA AeTanel B u3Jleluu;
YNpOIIEHHEM TEXHOJOTHH H3FOTOBJEHHMS; YMeHbUIeHHeM raGapuTHBIX
pasMepoB ysJa HJIH H3Jle/IHsi B LeJOM; COKpalleHHEeM KOMHYeCTBa c6o-
POYHBIX ONepalHil; MPOUYHOCTHIO COENHHEHHS.

K HEPa3beMHBIM OTHOCATCSH COCNHHEHHS CBapKOH, NaHKOH, CKJAeHBa-
uneM, 3aopMOBKOH, 3aBaJ/bIOBKOH, pacieKaHKOH, 3aNpPeccOBKOH H AD.
M3 Bcex BHAOB cBapku B npubOpocTpOeHHH HauboJbliee, IPUMEHEHHE
@MeeT TOYeUHasl CBApPKa, TAK KaK OHa 6oJbllle APYrHX MPHTOAHA OIS
MaccoBOro npousBofcrBa, Capka npumeHsieTcss B GOJIBIIMHCTBE CaY-
YaeB JJIsl 3aMeHbl K/EMKH H, 00ObLIYHO, JelleBJe NOCAeHEH, TaK KaK NpH
Hell otnazaeT HeO6XOAHMOCTb B PA3METKe. CBEPJIEHHH OTBEPCTHH H H3-
TOTOBJIEHHH 3aKJENOK. ,

Uro6Bl nmoNyunTh KauecTBEHHOE COeJlHHEHHe CBapKOH, HEOGXOAMUMO
OCYIIECTBHTH COOTBETCTBYIONLMI MOAGOD MATEPHAIOB COEAHHIEMEIX Jle-
TaJjeii [15]. Coennnenus: cBapkoil Haubosee YaCTO BCTPEYAIOTCS B KPYI-
HOradapUTHHIX TeXHUYeCKix NpUBopax BpeMeHH, Ly

Coenunenus geraneil naiikoil sBAsOTCS Gojee PacnpoCcTpaHEHHbBIMH
B CDaBHEHHMU C cOefluHeHUsIMH cBapkoil. [latxa — npolecc coenHHeHHA
MeTaJIHYecKHX peralieli u3fenuil NpY MOMOILIM MeTaJJoB H CIJIABOB
Ha3pIBaeMbIX npunoamu. OGpYHO B 9aCOBOM MPOH3BOJACTBE ﬂpHMeHﬂiOT:
MATKHE OJIOBSHHO-CBHHIOBble TpHMOH Mapok ITOC-18, I1OC-30
[10C-40, [IOC-61, TemnepaTtypa m/AaBJieHMs KOTOPHX HHKe 400° C,
B npuGopax BpeMeHH coelHHeHHS MalKOH# HCNOABL3YIOT NOBOJNBHO -
PoKo. XapakTepHBIMH NPHMEpPaMH TAKHX COeJMHeHHH ABAfeTcs nafika
BTYJIKH / ¢ KOJbIOM 2 KOpIyca KaPMAaHHBIX YaCOB, 4acCOB C CeKyHAOMe-
POM, CEKYHIOMEPOB W [PYruX KPYnHOTaGapuTHBIX MEePeHOCHBIX YacoB
gagp?ﬁopOB BpeMeHH (puc. 1‘,, a). Ha puc. 1, 6 noxasano coenunenue
K HK i JoHeluKa [ ¢ pamKoi#i 2 KOpHyca Hapy4HBIX YacOB, HMeEKOMNX
: ﬁexoymanym .dopmy. C uenbi0 3KOHOMHH [BETHOTO MeTaJJaa H
YMEHbUICHUA TPYAOEMKOCTH 06paboTKU NMalKoH coefnHsiioTes: Kopryc [
Gapabana c sy6uarsiM BenuoM 2 (puc. 1, 8). Ha puc. 1, 2 noxaga
'coe%m-IeHHe naikoi nudepbaata ¢ HO}KKOI'/‘I.’ H 7
IleTa;i:;JI:I;OBKy UK 3aKaTKy NPUMEHSIOT TNPH 3aKPemyieHHH KPYLAbiX

» HalpuMep, crekosn (puc. 1, d), NOAIMNHHKOB 13 MHHepaJa
(p}’xc. 1, e), nang ymxa xopnyca HapyuHsX 4acoB (pHC. 1, ) u B apY-
;}g;ﬂc;g;lanﬂsx;dxoma OnpaBy MJIH OXBATLIBAMILYH JeTajb 0OBIYHO H3TO-
e ﬂeTaneg{rKoro MartepHasna. Passanbuoaxx NPUMEHSIIOT ANg TPYyO-
o » KOrla MaTepraJ/l OXBaThiBAIOWel AeTasn, o6ananmui
UECKHMH CBOHCTBAMH, Ae(POPMHPYETCS CHeNHaJbHBIM HHCTPY-




MeHTOM, o00pasyss OypTHK, [POYHO CKDeNJSIOMHH JAeTanu
B R

-l Hepa3beMHOTo COelMHEeHHs! feTalH M3 Da3JHUHBIX MaTepHaloB
B JIIOOLIX MX-COUETAaHHSX CKJeuBawT., B 3aBucuMocTH OT 06JaCTH NpH-
MeHEHHSl ¥ YCJIOBHIl 3KCIJIVaTalMH CKAEHBAWIlHe BellecTBa JOJKHbI
o6MagaTh BBICOKHMH H3QJISLHOHHEIMH CBOHCTBAMH, 3JaCTHYHOCTHIO,
BJIATOHENPOHHIIAEMOCTbIO, HEH3MEHHBIMH MEeXaHHYeCKHMH U XHMHUe-
CKUMH cBOfiCTBaMK BO BpeMeHH. B npubopax BpeMeHH CKJIeHBaHHE
. IpHMEHsIeTCs IJIaBHLIM 00-
2 pasoM B COeAHHEHHAX CTEK-
Ja ¢ 0601KOM, e Tpely-
eTCSl MOJNYYHUTb HeOOXOMH-
MYyl0 TNPOYHOCTbL H repMe-
THUHOCTb. !

Heranu caoxHON GOp-

(puc.

YA

=—=’A!A!I" MBbl, IIOJyUYaeMble IIYTCM OT-
ez JIUBKH U3 JIEFKOIJIaBKHX
p) 2 MeTaJdJOB HJH IIpeccoBa-
HHEM nu3 [JaacTHYeCKHUX

Macc ¢ apMmartypoi# (BTYJ-
, KH, TralKH, OCH, MWTUPTLL
F ‘ u [p.), COCAHHSIOT 3a(dop-
MOBKO#. ApMaTypy OOLIYHO
UCTNOJb3YIOT [Ji5 COeAlHe-
HUS ¢ APYTHMU HETaIsAMH.
Tax, Bryaxka 2 (puc. l, £) ¢ KoJbLleBOH KaHABKOH H HAKaTKOW 10O LH-
JUHADHUYECKOH II0BEpPXHOCTH 3adopmoBana B GaKelHTOBBIHi Kopmyc I.
B oTBepcTuH BTYJKH HMeercs pe3b0a, Hapesaemasl OOBLIUNO MOCJE 3a-
tHOpPMOBKH. -

CoeflvHeHus 3aNpPeccOBKOH SBJSIOTCS BecbMa PaclpoCTPaHEHHLIMI
B npufopax BpeMeHH. DTH COeHHEHHs], OCYlUlecTBAsieMble 63 AOMONHHU-
TeJbHbIX KPeneXHbiX JerajeH, BO3MOXKHBI TOJLKO B TOM C/Aydae, ecin
MaTepuaJ, X0Tst Obl OJHON W3 COe[HHsEMbIX AeTasel, 06aafaeT IIacTH-
YeCKHUMH CBOWCTBaMH, XapaKTepHBIMH NpUMepaMu SBJSIIOTCS COerine-
HHSl C TOMOIUIBIO HANPABIAOUINX KOMOHOK U MTHATOB MJATHH H MOCTOB,
Pas3JIHUHOTO POZia NMPYXKHH, PHIYATOB W APYTHX Aerajell npuGOpPOB Bpe-
MeHH, TOYHOCTL B3aEMHOTO PACIOJIOKEHHs AeTasell npnGopoB BpeMel,

Puc. 1. Hepaswemunie cOeaHHEHHS

0CcO0eHHO OCHOBHBIX, KAKHMHU SBJSIIOTCA IIJIATHHBI U MOCTbI, UMEEeT HC- .

KJIIOUUTENbHO BaHOe 3HAUEHHE, YUHTHLIBAS TO OGCTOSTENALCTBO, UTO B
npouecce sKCNAyaTanud npubopsl BpeMeHH, 0COOeHHO GLITOBLIE U Cle-
[HaJbHbIE Yachl, MOJABEPraloTCs NepHOAHYECKOH UHCTKe HJIH DEMOHTY
U 3aMeHe CMa3KH, TIPH 3TOM HeOOXOAHMO,.UTO6hl Bce AeTatl MeXaHH3-
Ma 32HSAW TIpeXHee NONOKEHHE.

B 3aBucuMOCTH OT TeXHUYecKHX TpeGoBaHME K npubGOpY BpeMeHH,
ero rabapHTHLIX Pa3MepoOB H CEPHHHOCTH BBINYCKA, CYNIECTBYIOT pas-
JHYHble KOHCTPYKTHBHBIE pPelleHHs] B COeANHEHNUAX JleTaJJdel ¢ TIOMOIIbIO
HaNpaBJsSIOUMX KOJOHOK ¥ MTHHTOB. B Taba. | npencraBiaenb Hanoo-
Jlée UacTO BCTpeUalolinecss B NPaKTHKE COeNHUIEHHST C MOMOILLIO Ha-
NPaBJAsiOIUX KOJOHOK U WTU(TOB, YKa3aHbl PUMEDPHl IPHMEHEHHS.

Tabauma 1

Buabl COEJHHEHHA

XapaKTCpPHCTHKA COGIMHENHA

TIpumenenue

g ettt

KOJIOHKy 3anpeccoBLIBAIlOT B pac-
KJenbIBaIoT

Tor Xe xapakTep COeIMHEHHS.
Koaslerast xanaBka @ npemy-
cMaTpuBaeTcs AJf MJOTIOTO
TpUJeTanus TOPIE KOJOHKH K
OJaTuiie ¢ IeJbl0 TOJyuYeHHs
foJlee  TOYHOTO  PACCTOSIHUS
Mexzy naatnHamyu, Ecan koab-
neBas KAHABKAa @ OTCYTCTBYET,
TO" CJeNYeT MNpelycMaTpPHBATL
facky B OTBEPCTHH

KoJsioHky sanpeccoBbIBAIOT € Ma-
JBIM UATSATOM H 3aT€M  pac-
KJEMBIBAIOT KOHHUECKHM CHe-
uuagbieiM nyancoHoM. Coenu-
HeHne BecbMa HaJeXHO H Mo-
MeT ObITb BHIOJIHEHO NPH Ma-
JIOM YCHJIMM 3alpPecCOBKH, -HC-
KJI0uaomeM neopMaLHIo
TLIATHHBL J

Tyraa, unm mpeccoBas, nocagxa
no auMaMmerpy d Ha AJAMHE [
H CKOJb3AIlast Ha JAJamue [g.
CoenmHenne © OCYIIECTBAAETCS
0O cHCTeMe Baja, DBypTug ¢
zuaMmetrpoM D mpeaycmarpusa-
€T BO3MOXKHOCTb YMEHbLIEHH
nepexoca NpH 3aMPecCOBKe

[TpeccoBas mocagka Ha nauHe
[;. Konycnas yacTb KONOHKH ¢
HHXKHefi CTOPOHHI CAYKHT JJIS
HalpaBJeHHsi B IUIaTHHE NDH
sanpeccoBke. B cayuae 3naun-
TeNbHON TOMHMHBI A TIATHHBI
¢ HHXKINell CTOPOHLI ee 1o Tex-
HOJOTHUCCKHM COOBparKeHHnIM
NpeAVCMaTPHBAIOT paccaep-
JHBAHHC OTBepcTHS d MO AHA-
MeTpy |, TIpH 5TOM OpHEHTH-
POBOUHO  TpHHHUMAIT [~
~ (1,0+1,2)d :

B kpynHorabapurtHuix ua-
cax u npubopax

B uacax u mpuSopax ma-
JoraGapHTHEIX Mexa-
HH3MOB

B.uacax wu npubopax, pa-
60TaloIIUX B YCAOBHSIX
BUGpALUA

B uacax- u npubopax npn
MaJo# BLICOTE MEX?HH3-
Ma .

To xe




ITpodoasenue Tad.a. F

Bujsl coelHHEHHI

XapakTe pUCTHKA COELHHCHHS

TTpuMenenuc

==

= \\Y\\:\i\\\ b
o]

CoeiuHeHHe N0 CKOJL3AUEH T0-
cajke To amameTpy d ¢ ABYX
CTOPOH. 3akperieHHe ocyule-
cTBasieTcss BHATaMH. Paccros-
HHe MeXIy NJAaTHHAMH 3aBH-
CHT OT TOYHOCTH M3TOTOBJEHUS
KOJIOHKH 110 pasmepy A

Hpeccosaﬂ nocagka no auamer-
py d

HItacT 3ampeccoBHIBAIOT B le-
CKBO3HOE OTBEpCTHe,  TOuMHO
obpaboTauHoe Ha AauHe [,
npu stom /= (1,0+-1,5)d,

MtudT 3alpeccoBBIBAIOT B
CKBO3HOE OTBepcTHE (Xaanbpo-
saunoe) na pauxe [ Ilpu ma-
JoM Juamerpe d MO TeXHOJO-
THYECKHM CcoobpaXeHHaM OT-
BEPCTHE  DACCBEPJIHBAIOT NO
auameTpy d,

MTudT 3aIPecCOBHIBAIOT B
CKBO3HOe TOUHO oOpaboTranHoe
oTBepcTHe, npH TOM d=;
h=(1,0=15)d

To xe, ¢ nocaenywiell o6pabor-
KOl BepxHeidl MIOCKOCTH (yKa-
38HO LITPHXOBOH JHHHeEH)

Oco6o ToyHbie uacoBhle
MeXaHu3Mbl, rie ¢ Le-
Jnplo u3bemanusn 1ehop-
Manus CoenHAEMbIX
peTaneit (naaTuHa 1 Ko-
JIOHKA) W H3Melenus
pasMepa A packaenniBa-
HHE  HE JIOTIYCKAeTCs
(XpOHOMETPHI, BbLICOKO-
TOUHBIE AHKEPHHIC Yach
H Ip.)

Toabko A KpenaeHusd,
[Ipn ussoce pesbdnl BO
BTYJKE  TIPOHM3BOIHTCA
3aMeHa IPYro#, uTo CO-
XpaHger LOPOTOCTO-
Ay geTanb (naarnuy)

W YOpoIlaeT YCIOBiA
peMoHTa -
Hanpasasiolgne  11THQTEL

MOCTOB, TPYXHI, Pbld9a-
ros W Ap., npH 3Haul-
TeJIbHOH TOJAUMNE 1eTa-
JH WJIH KOTAA CKBO3HOE

oTBepCTHE 1l Jonve-
Kaercs
Hanpasasiionige  WTHQTE

naaTHH # mocton. [lpn
MaJoil TOJLIHHE MOCTOB
WTHHTH 3anpeccoBbIBA~
0TCsl B OJAaTHIY

Hanpasasiomune Wi ThE
npé Masoil Toumlile co-
enuHsIeMBIX AETaICI

Korma ne gpomycraeTcs
CENOB COgIHIIEHHS
wrudTa © Apyroil Je-

Tanmblo (BuAMMBIE B Me-
XaHu3Me  TOBEPXIOCTH
MOCTOB, TNpPY¥KIN, phida-
TOB W AP:)

I podoaxcenue Taba. |

Bit1bl COCAHHEHAH XapaKkTepACTHKA CO@IHHEHHA TTpuMeHcHUE

CoejuHenre ¢ NOMOMBIO Hanpas- | B MazoraGapHTHEIX dYd-
gsomux  wrudTos, noayuae- cax u npubopax, npH
MBIX 3a0HHO IeJ0oe C AeTaJbio Majolf AsanHe WTHGTA
1= (1,0=1,2)d U TOJIiHe AeTalH

§ 4. PazbeMmHble COeAMHEHHSA

CoenuHenye ABYX HaH Gojiee AeTalel, NpH pazbeMe KOTOPBIX HE
NPOUCXONUT HapyllieHHe HX QOPMEI, HA3bIBAIOT PASBEMHLLM. [Ipumene-
HHe Pa3beMHBIX COeJHHEHHA MPOH3BOIMTCH H3 CJEAYOUIHX coobpaxe-
Huii: yao6cTBa cGOPKH H PeMOHTa; obJeruyeHHs TEXHOMOrHU H3roTOBJE-
HHS.

Bce pasbeMHble coefuHeHHs NOJKHBI yAOBIETBOPATH CAEAYIOLINM
OCHOBHBLIM TPeGOBaHHMAM: TOUYHOCTH B3aHMHOrO DAaCMOJIOXKeHuss NpH
NOBTOPHBIX cOOPKaX; NPOYHOCTH COEHHEHUS, Halle:HOCTH paboThl U
OTCYTCTBHIO PA3PeryAHPOBKH. -

~ Bce meranu MexaHusMa JOJIKHBE HMeTb Heo6X0ANMYI0 [POYHOCTB,
KOTOpas ompejensiercs HasHauyeHHeM npubopa H yCJIOBHAMH €ro JKC-
IyaTalkyd ¢ y4eToM AeHCTBYIONIMX YCHJHH, KaK B CaMOM MEXaHH3ME,
TaK 1 BHe ero (ymaphl, Tpsicka, Bu6pauus u T. A.). Kpome Toro, BceM
JeTajaM CJefyeT COXpaHsTh B3aHMHOE DACMOJOXKeHHe C UeJblo HOp-
MaJblOro QYHKUHOHHPOBAHNAS, B yCIOBHAX MJIMTENLHOH SKCMIYyaTalUH
HAN NMpH NOJOMKe He06XOANMO NPOH3BECTH 3aMeHY NpHIleflIeH B He-
TOAHOCTL AeTaly, YTO CONPSKEHO ¢ YACTHUHON pasbopkoil MeXaHH3Ma
H mocaenyroieit cGopkoit. Ilpu sToM TpebyeTcsi COXpPaHUTL NEPBOHA-
yaJbHoe pacnojokenue gerasedl, 4To AJS NpHOOPOB BPEMEHH HMEET
HCK/IOUHTEJIBbHO BaXKHOE 3HAUEHHE. :

B veiaoBuAx MaJiblx raGapuUTHEIX pasMepoB nNpubopa, Koraa 3aTpya-
HHTEIbHO TPHMEHeHHe [OTOMHHTeNbHBIX KPeNmeXKHbIX JeTajleli H B TO
}e BpeMs HeOOGXONHMO HCKJIOYATH BO3MOXKHOCTb NMOBOPOTA OMHOM He-
Taly OTHOCHTEJNBHO APYrofl, MPUMEHSIOT COeANHen s, B KOTOPbIX CONpPs-
MeHie nerajedl NPOHCXOIHT He MO UMAMHADHYECKHM, 4 N0 IIOCKHM
NOBEPXHOCTAM. XApPAKTEPHBIM MPHMEPOM MOTYT CJAYKHTL COEHHEHHUA
Koseca ¢ Bajom GapaGana (puc. 2, @), 3aBOJHOTO KJAI04a C KYJIaYKOBOH
mydToit (puc. 2, 6), yautku ¢ BaJOM (B XDOHOMETPax) H Ap. :

a PHC. 2, 6 IOKA3aHO COEJHHEHHE HA JBICKe KYJauKa ABYXCTpeJsou-
HOTO CEKYHIOMEDPa ¢ OChlO, OCYUIECTRAAEMOE TaK¥Ke 6e3 LONOJHUTED -
HBIX KpeneXHbIX HeTaneld. Ha puc. 2, 2 — KkpenneHne TOHKOH MdCTHH-
KH Ha BTYJIKe, 3aNpecCOBAHHON Ha BaJy. :

CoennneHns neranell, AN OCYUIECTBJEHHS KOTOPbIX HeOBXOANMO
TPIIOXKHTD HEKOTOpHIE YCHJHA, HO Pa3beM KOTODBHIX He Hapyuiaer HX
flepBOHavYaIbHON HOPMBI, MOXKHO OTHECTH K YCJIOBHO pasbeMHbiM. [Tpu-
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MepaMH TaKHX COCAWHEHHH MOTYT CJIYXKHTb COeflMHeHHe KPHIKH [ ¢
Kopmycom 2 saBofHOro 6apabana (puc. 2, d) u coefMHEHHe ¢ KOpmyc--
HbIM KosbuoM 2 4acoB o6oxka [/ u Kpolimku 3 (puc. 2, ). Hemonsux-
HOCTb COeJMHEHHs OCYIIECTBJAETCS 33 CYET CHJ YIPYTOCTH COeNHHse-
MBIX feTaJiell.

Bo Bcex MexaHumyeckux uya-
caX, NpeJHa3HauYeHHbIX MJs OT-
CYeTa TeKyllero BpeMelH, NpH-
MEHSIOT (PPUKIHOHHBIE coelnHe-
HHS, KOHCTPYKTHBHOE BBINIOJIHE-
HHe KOTOPBbIX 3aBHCHT OT raba-
PHTHBIX Da3MepOB MeXaHH3Ma H
ero HasHayeuns. PpuKUHOHHBIE
COeHHEeHUs IPHMEHSIOT TaKXe B
CEeKYHIOMepax H XPOHOCKOIIax,
rjle CTPeJKH ZOJIKHBI ¢ MOMONIBIO
pBlYaXKHOH  CHCTEMBl  BO3Bpa-
LIaTbCA B MCXOIHOE INOJOXKeHHe
nocjie OTCyeTa M3IMEPEHHOro Npo-
MeXYTKa BpeMeHH, B MeXaHH3-
MaX peBepca YacOBHIX TAXOMET-
POB, B CUETYHKAX M APYTHX IIPH-
6opax.

O pUKIHOHHOE

COCIHHEHHES

IOy HeNOABUMKHBIM H MOABHAKHDLIM
H BKJIKOYaeT B cebs wacTHYHO
3JMeMeHThl Toro u Jpyroro. OHo
npefycMaTpHBAET HalWuHe ynpy-
roro 3jieMenTa (NPYMXHHBI) HIU
Ieranu, obyafaouedi NpyKUHA-
IIHMH CBOHCTBaMH. :

Ha puc. 3 nokasausl xoHcT-
PYKTHBHBIE CXeMbl (PPUKIHOHHBIX

MHHYTHOH cTpeaku I ¢ oceio 2
UeHTpaJbHOro Kosieca (puc. 3, a);
coeHHeHHe LeHTPAaJbHOrO KoJie-

Prpc. 2. PaaneMuble coefnHeHHR
DHHEHHE KyJauKa ceKyHIoMepa [
_ ¢ ocblo 2 (puc. 3, 8).

B nepsoMm cayuae GpHKUMOHHBII MOMEHT BOSHHKAET BCJIENCTBHE CHJ
YIPYFOCTH CTeHOK 3aKaJeHHOro TpH0Ga MHHYTHOH CTpenkH (ceuéuupe
A—A), BO BTOPOM H TPETbEM — JLISl CO3AAHHS (PPHKIHOHHONO MOMEHTa
BBOJSITCS IOTIOJHUTEJIbHBIE IeTaNH — PPHKUHOHHEE HPYXHHb 3. O pHK-
IIMOHHbI# MOMEHT HOJIXKeH GbiTh AOCTATOYHBIM, YTOGH OBECICYHTh COB-
MECTHOe IBHXEHHe COCNHHSEMbIX NeTasell B NMpollecce U3MepeHHs Bpe-
MEHH H He CJHHIUKOM OOJbIIHM TIDH MepeBOJe CTPeJOK YacoB
(puc. 3, a, 6), a TakKe Npu BOIBPALIEHHH CTPENOK CEeKYHAOMEpa B HC-
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SIBJSIETCS NTPOMEXKYTOUHBIM MEXK--

COeNMHEHHH: coellMHEHHe TpHba’

ca I ¢ Tpubom 2 (puc, 3, 6);coe-

xonHOe ToJoXeHue (puc. 3, 8). BenuunHa (PHKUHOHHOTO MOMEHTa,
YAOBJETBOPSIOIAs ABYM YKasaHHBIM TPeGOBaHHSM, YCTaHaBJIHBAETCH
JKCIEPUMEHTANBHO AAS KaXKAOr0 KOHKDETHOro ciayuasd. ODPUKIHOHHO
COCIMHEH ¢ BepXHell Haknaakof O6asllaHca W peryJjsaTop 4acos, 31ech
(OPHKIHOHHOe COeHHEeHHe HeOOXOAMMO AJs TOro, yToOHl YKasaTesb
peryJiaTopa CaMONpPOH3BOJBHO HE CMEIIAJcsl OTHOCHTEbHO YCTaHOB-
JIEHHOTO JleNeHHs MIKaJbl H T€M CaMblM He Hapyllajach DeryJHpOBKa
xoja.

BBuIy MaJibix pasMepoB 4aCOBHIX MeXaHHM3MOB OCHOBHBIMH NeTalisi-
MH, TpefHa3HaUYeHHBIMH M5 KPelJIeHHS, SBASIOTCS BHHTH, pPa3Mephl

)

Puc. 3. ®puxkuuonusie coeguHeHus

¥ (OpMa KOTOPHIX ONpelesfieTcsl KOHCTPYKUMEN W YCAOBHAMH PaGOThl
COeIMHACMBIX fleTajedl, ['afiKi NPDHMEHSIOT B HCKIIOUHTENbHBIX CAYdasiX,
IPH 5TOM TOJBKO B MEeXaHH3MaX ¢ OO/MbIIUMH TaGapHTaMH.

* Bunte mo I'OCTy, 3a PEAKHMH HUCKJIOUEHHSIMH, HCIONb30BATL He
OPEACTaBIACTCS BOSMOXKHBIM, TaK KaK OHHM OOGBIUHO He IMOAXOAAT IO
AJNHHE WAH (OpMe, a NMO3TOMY KOHCTPYHPYIOTCH CIELHAJTbHBIME,

Martepuasiom 11 BUHTOB B GO/IbIIHHCTBE CIYIaeB CAYMUT aBTOMAT-
Has cranabp Y7AB, Kotopas xopomwo ofpaGaThiBaeTcss Ha aBTOMaTax,
4TO NO3BOJIAET NOJYYUTh YHCTYIO NMOBEPXHOCTh peabOul, Bee cranbHble
BHHTBI TIOXABEPraloTCsi 3aKaJjke, KOTOpas, MOBHIIAs YIpPyrue CBOHCTBA
MaTepHaja u IPOYHOCTh AeTasel, IPHLAET UM TAKXKe M TBEePJOCTb, HTO
HEOOXOMMO JIJIsl TOBBINIeHUS KauecTBa 06paboTkH B mpoilecce mnudo-
Balus ¥ NOJTHDPOBAHHs BHHTA W [ NPENOXPAHEHHS OT CMATHA LILIMIA
NpH paGoTe OTBepTKOM. OGHYHO CTpeMATCS Pe3bGOBYIO 9acTh BHHTA
ACNATH BOSMOXHO KOpoYe: H=-8 HHTOK M MeHblile, 4TO O6YCJIOBIUBAET-
€ MaNbIMH TOJIIHHAMH COEJVHSIEMBIX JeTajell, a TakXKe TeXHOJOIH-
HECKMMH COOGpaXKeHHAMH NPH U3TOTOBJIEHHHU M cGOpKe,

B npuGopax Bpemenu B cootercTBuu ¢ I'OCToMm [IPUMEHseTCH
Pesbba 4acoBasi MeTpHUecKas ¢ GOJBLION BHICOTOH npoduns, xoropas
OGecreunBaeT HafeXHOCTb COENHHEHUS NPy NMOBTOPHBIX cOOpKax Mexa-
HU3Ma, uMes B BHLY TaKXe TO OOCTOSITEJBCTBO, UTO B GOJBUIKIICTBE
ClIydaes nerajb, B KOTOPYIO BBUHUHBAIOT BHHT, H3COTOBJSIETCS U3 Ja-
TYHH HJIH DYroro Kakoro-HMGYMb IBETHOTO cmiaBa. OIHako s Ta-




PauTHH HaJeXKHOCTH COCIHHEHHS CJlelyeT, IO BO3ZMOMKHOCTH, H30erath
NpHMEHeHHsT Pe3bOH B MATKMX MaTepuajax (Meab, JaTyHb, aJIOMHHHH
H Ip.) WIH NPELyCMATPHUBATbL CMeHHble BTY/KH, OCOGEHHO B TPYHLOEMKHX
1 IOPOrOCTOSIIUX AeTasX, :

B npudopax BpeMesu Haubo/blIee IPHMEHEHNe HMEET Y4COBAs MeT-
puyeckas pesnba no OCT 9000—59 ¢ HOMHHaJABHHIMH [UaMeTpPaMH
0,25: 0,3: (0,35); 0,4; (0,45); 0,5; (0,55); 0,6; (0,7); 0,8; 0,9 mm. Ha-
XOIUT IpHMeHeN e ¥ HopMaJibliast KpenexHast pess6a no FOCT 8724—58

2 5 8

Puc. 4. PesnfoBble coefAnHEHHS

¢ ABYMs pPAlaMH HOMHHAMbHBIX AuameTpoB. IlepBbiil OCHOBHOH DS
coflepKHT AHaMeTphl pesbObl: 1; 1.9 1.6:2.0: 25: 3.0:4:5: G810 MM,
sropoit — 1,1; 1,4; 1,8; 2,2; 3,5: 4,5 mM. PeromeHniyercs AMaMeTDHI
pesb0, 3aK/IOUeHHble B CKOOKH, a TakXKe yKasamible BO BTOPOM PALy
110 BO3MOMKHOCTH He NpHuMeHsTh., O6BUHO NpHMeNseTcs npaBas pessbda,
HO BCTPEYAaloTCsl CAydad B MNPOliecce NMPOEKTHPOBaHNs, KOria neo6xo-
LEMO TIPUMEHSITh BUHTH ¢ JeBofl pespboii. Torza, 4robbl OTIHIUTL BHH-
TBI ¢ J1eBOH pe3hO0#, Ha TOMOBKe BHHTA Aenaercd TPH Tapafie/bHbIX
mJHNa, npHueM cpelnuli HauGonee rayOOKHH TNpeAHasHauen LA OT-
BepTKH (puc. 4, n). Jlns coexnnenns 060AKa ¥ KPHILKH C KOPIYCHLIM

14

i

KOJABLUOM TPHMEHSIOT CHenualbHYI0  MeTPHUeCKylo  peseby 1o
TOCT 2542—71 nns muamerpoB 14—35 MM, NpU 3TOM IpeAyCMaTpH-
paeTcs ABa PAjla HOMHHAJIbHEIX AHaMeTpoB pe3n6 ¢ maroM 0,3--0,4 M.
[TepBHiii psin (OCHOBHOM) COAEPKHT CHAEAylOlUlMe AHAMETPbl De3bObl:
15; 16; 17; 20; 24; 25; 26; 27; 28; 30; 32; 33; 35 mm. Bo BTOpOM pSLY
IHAMETDB DE3bObl UMEIOT CraeAylolHe sHauenus: 14; (17,8);18; 19;
(19,7); (20,5); 21; 22; 23; 29; 31; 34 mM.

JlnaMeTpnl pesbb, 3aKNI04eEHble B CKOOKH, IIPH NPOEKTHPOBAHUH pe-

- gkoMeHmyercs iie nmpuMeHsite. OcHOBHOM mar pe3bOb 0,35 MM, OH OT-

HOCHTCS K AHaMeTpaM MepBOro M BTOPOrO DPANOB, 34 HCKJOUYEHHEM
auametpos 17,8; 34 u 35 mm. Ha puc. 4 npelicTaB/ieHbl pa3inyHble BH-
Abl pe3bBOBLIX COeNKHeHufl, HanboJee 4acTo BCTpevalonluecs B Npudo-
pax BpeMeHH, riie OykBaMu 0603HaueHbl CXeMbl: a—6 — KpernJjeHue Je-
tajell ¢ Manofi TOMIMUMHOW (IJNACTHHBI, NPYXKHUHBI); &-—i — pasjuulble
BADHAHTH! KPENJeRus IJIOCKHX JeTajeH, UMEIONIHX 3HAUUTENbHYI0 TOJ-
H{HHY (MOCTBI, MJATHHBI); K — KpenieHHe MJaTHHb HA HaNpaBJsIONIHX
KOJOHKaX KpynHoraGapHTHBIX NHpHOOPOB; .4 -— KpenjeH#e MOCTOB B
MaJsorabapHTHBIX IPUOOPAX; # — OJWH K3 BAPHAHTOB KpeIUieHls Me-
XaHH3Ma 4YacoOB B KOpIyce; A — BapHAHTLl KpelJeHHs BHHTaMH € 110-
TARHOH rOJIOBKOH; 0 — KpellleHHe BepXHel HakJagKi K MocTy fanamnca
(Haknajgka H3-CTanu); 1 —coefuHeHUe ABYX JeTaseH ¢ IOMOIIbIO Crie-
OManlbHOTO BHHTA (BHHT —OCh) C YTOJIIEHHOH LHJIHHADHYECKOH
YacCTblO, CAY:Kallled HAMpaBJafIoulell AAsT BpalleHUsA BePXHeH meTas;
P — TOT e BHHT, YTOJIIeHHAas YacThb KOTOPOrO CJYKHT HampaBasio-
led 1/ NOCTYnaTeNbHOrO ABHXKeHHsl BepXHefl [eTanu; ¢— rojJ0BKa
BHHTA NMPENATCTBYET KOJecy, BpalllalouleMycs Ha BBICTYNE INMIATHIIL
(MocTa), mepeMeliaThCs BBEDX, .




FRABA 11
TUTMOBLIE AETANK TPMEOPOB BPEMEHM

§ 5. Marepuansl, npuMmeHIEMbie
Ans npuGCpoR BpeMeHH

XapakTepHoit' ocoGeHHOCTbIO NPHOOPOB BPEMEHH SIBJSETCH TO, UTO
OlHX BecbMa TPYAOEMKH B M3TOTOBJEHHH TDH MajOM PACXOIOBAHHH Ma-
TEPHaa0B, CTOHNMOCTb KOTOPBIX, OTHECEHHAs K CTOMMOCTH H3Aeansl, He
npesbimaeT o6uiuHo [0—15%. TIpu atux yciaosusx ocobo BaxHoe 3Ha-
YeHHe NpHOOpeTaeT TeXHOJNOTHYIOCTh M SKOHOMHYHOCTh KOHCTPYKIHIH,
nMesl B BUIY KDYNHOCEDHHHBIH M MacCOBHIH XapakTep NpOH3BOACTBA
npubopos Bpemern. K daxropam, XxapaxTepus3yIoOmuM TEXHOJOTHYHOCTD
KOHCTPYKLIMH, OTHOCUTCH M BhIGOD MATEPHANOB AAA AeTajdell H3Aeaus.
Marepnaasl fonxHb 00ecneuynBaTh HEOGXOMMMYIO NPOYHOCTL AeTaldei,
Jaerko o6pabaThiBaThCA W 06J1a1aTh BBICOKOH KOPPO3HHHON ¢TOHKOCTHIO.
Heranu nputopos BpeMeHH H3rOTOBASIOT M3 YEPHLIX H LBETHHIX MeTas-
JIOB, KOTOpble LOJKHLI YLOBJETBOPSTh CHENHASbHBIM TpeGoBaHUIM.
XuMuuecKuii cOCTaB, MexauuyecKHe ¥ Ipoune CBOMCTBA METa/lJ0B Ofl-
penensiores [ocynapcreensbiMu crannapramn (FOCT). Boabuncrso
IdeTajell IpHOOPOB BpEeMEHH H3TOTOBJSIOT H3 CTalH M JATYHH, NpHYEM
unca10 Mapok Hepeauko [20].- Haunbosee ymoTpeSHTENbHBIMH SBJIAIOTCS
craau mapku Y7AB u Y10A. Crans ¥Y7AB (yraepoma o 0,7%) umeer
TOBBLILIEHHOE COLePKaHne cepbl U (pochopa, KOTOPLle SBAHIOTCH BPE-
HBIMH NPHMeCSIMH, HO yJAy4maloT o00pabaTblBaeMOCTh pe3aHueM. DTa
CTaJib TOJNy4YHsa HasBaHue apToMaTHoH (AB). B To e BpeMs 3TH npH-
MeCcH YMeHbLINAWT NPOYHOCTh CTAdH, Hejas ee XPYMKOf, a TAKMe CHH-
XKaloT AHTHUKOPPO3UfiHylo cToliKocTh, Xopouwas o6pabaThlBaeMoCThb
craan ¥7AB mo3BossieT M3TOTOBJIATL ACTAJH CAOXKHOHA (GOPMBI, B Uact-
HocTH ¢ pesbbofi. M3 cranu Y7AB u3roToB/isSIOT BHHTBI, OCH I BaJbl,
TpHUOBI, KOJeca 3aBOLHOrO MexaHnaMa, GUKCUpyiomue mWTHTh MPYKUH
W Ipyrue JNeTanu, MNOJABepramwlluecs 3akajke, B npubopax O6LITOBOrO
HagHaueHusi. B TOUHBIX W crenuanbHLIX TeXHHUECKUX MpubGOpax BaJbl,
OCH 1 TpHOLI H3TOTOBAAT H3 cTanu ¥ 10A (yrnepona mo 1%), koropasn
10 CPAaBHEHNIO CO CTajbio ¥ 7AB 1 06bIMHON MHCTPYMEHTAJALHOH CTabIo
Y10 .uMeeT MHHHMAJILHOE KOJHUECTBO cepbl u (ocdopa, a mo3ToMy 06-
JajaeT TOBBLIIEHHON INIPOYHOCTHIO W AHTHKOPPOSHHHOH CTORKOCTBLIO.
Craanb ¥10A moxer ObiTh 3aKajeHa 0 BHICOKOH TBepAocTH. M3 ilee
COLIYHO H3TOTOBJSIIOT AeTafli, K KOTOPbIM NDPeIBSBJSIOT BLICOKHE Tpe-
foBanusa NMPOYHOCTH, TBEPAOCTH U YIPYTOCTH: Ocu GajaHca ¥ aukepa,
pbluard W NPYXKHHL 33BOJHOTO MeXaHH3Ma M KOMIJIHKANUH CeKyHIO-
MepoB, JJig H3TOTOBJIEHHS HEOTBETCTBEHHBIX JeTajeil, He MOIBepraio-
miHxca gakajke, npuMensior ctaiu 10 u 50. CpaBHuUTeILHO PEIKO YIIO-
TPebAAIOT CcrelHaNbHble XPOMOHHKENEBLIE CTaJH, B YACTIOCTH CTaJb
mapku 1X18H9, omvimuaronlyiocs MOBLILIGHHOR aHTHKOPPOSHAHOR CTOM-

* KOCTDbIO, HO NMOHMKeHHOH oOpabartbiBaeMocTblo, K3 3Toll cTanu Hsro-

TOBJIAIOT AeTaju KOpPIycoB (Kpblluku) uHacoB. K cmeuuannubiM XpoMo-
HUKEJIeBbIM CTa/AfM OTHOCATCS TaKXKe HHBApD M 3AuHBap, ob.ajaloiine
0CO6BIMU (UBHUECKUMHU CBOHCTBAMH. Tak UHBApP, HMes MAaJblil TepMH-
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geckuit K03QbUIKEHT 110 CPABHEHUIO ¢ OOLIYHOH CTajbIO, HCHOALIYIOT

AN 1esell TeMIepaTypHON KOMIeHCALHH B BBICOKOTOUHBIX MasiTHIIKO-
BHIX 11 0aJaHCOBLIX Yacax. DAUHBAP, HMes Mafdblil TeMnepaTypHbIH
k03 GUIHeNT MOLYAS YHNPYrOCTH, NPUMEHSAIOT AAs H3TOTOBJAEHHS IpPY-
sKun 6anaHca (BOMOCKOB) B OBITOBLIX Yacax M HNpHOOpax BpeMelHd He-
BLICOKOH TOUHOCTH KPYHHOCEPHHHOTO K MacCOBOIO MPOH3BOJICTB.
@ianuecKile CBOACTBA MHBApa M 3JAMHBapa 3aBUCAT Kak OT TOYHOTO BbI-
AepXKHBaNysg XMMHYECKOrO €OCTaBa, TaK M OT CTPOTOrO BLIOANCHHS
TeX1O0JIOTHH H3rOTOBJEHHS, TOYEMY 3TH CIIaBLl ¥ NOJYYHIM Ha3BaHHe
npeyusuotnsx, CymecTsyeT 60ab1I0e KOJAHIECTBO MAaPOK HPEUH3HOHHLIX
Cl11aB0B, 0CO0EeHHO 3/1MHBAPOB, 00/a1aI0MHX Pa3IHUHLIMH (HH3UUCCKH-
MH It TeXHOJNOTMYECKHMH CBOHCTBAMM (TeMIilepaTypHLIM Kodhdpuuuen-
TOM MOZYJSI YIPYrOCTH, aHTHMAarHUTHOCTLIO, [JiaCTHYHOCTHIO, BHYTPEH-
HYN TPEHHEM, H30XPOHIIOCTLIO U AP.),

Mamenenne (H3NYeCKHX CBONCTB 2JHHBAPOB OCYILECTBJSETCA BRe-
JEeHHeM B XUMHUYECKHH COCTAB CIINIABOB B HeOOJBIIHX KOJIHUECTBAX PEl- .
Kix MeTamloB. B HacTosililee BpeMs Ha OTEUECTBEHHLIX HaCOBBIX 3aBO-
Jax And BOJIOCKOB HPHMEHSIOT MCKJIOYHTEJNBHO 3JMUBAPHLIH aHTUMAar-
HUTHBLT ciiiaB Mmapku H41XTA, KoTopbif, HMes Maabli TeMoepaTypHBIH

* Koa(hpuLUMeHT MOLYJsI YNpYyrocTtH, obJafaeT XOPOUIMMH TEXHOJIOrHue-

CKHMH CBOHCTBAMH, YTO IIO3BOJISIET I[OJYYaTh BOJOCKH NPABHALHOI
opMel, M3 uBernbix MerannoB HauboJbiliee NpUMeHeHHME B TIpHOOpax
BpeMeHH HMeeT JaTyHb caefyomux wMapok: JIC63-3, JI62, JIC59-1,
JI68. OcHosiias mapka Jgaryuu JIC63-3, kotopasi conepxut 10 65% Me-
au, oxoso 3% cauHma u ocradpHoe nunk. CBuHel yaydymaerT o6paba-
ThIBA€MOCTb JIaTyHH, YTO I[03BOJISET TOJAYUUTL YHCTYIO NOBEPXHOCTb
JeTaayu. Bynydn focTaTouno TBepAOi, JATYHb XOPOUIo o6pabaTeiBaercs
wiandoBanMeM H NoAKpoBaHHeM. s yBeiudeHnds TBEPAOCTH JaTylb
JONONTHKUTEAbHO 00pabaThlBAIOT MHPOKATXKON B XOJOMIIOM COCTOSIHHH.
B saBrcuMocTu OT cTemenu Hak/ena pasAuYaloT JaTyHb TBepAyw (T)
1 0co000 TBepAyIO (OT). DT OYKBeHHble 0603HAUEHHS YKasbBaloT J0-
NOJHHTENbHO K 0603HaYeHHI0 MapKd JaTynu, nanpumep, JIC63-3T u
JIC63-30t. TBepayo u 0c060 TBEpAYIO JaTyHb Mapku JIC63-3 mpume-
HSIOT IJIsT M3TOTOBJIEHHS feTasiell ¢ OOJALUINM OOBEMOM MEXaHNH4ecKon
00paboTKn (MJIaTHHEI U MOCTHI), a TaKKe MJf fdeTalefl, K KOTOPHIM
[IPEBABIAIOTCS BBICOKHE TPeGOBaHUs -TBEPLOCTH M UHCTOTH MOBEPXHO-
€Ty (Koneca OCHOBHON 3y6uaToli mepefauw, Gasaic, ABOAHAS POJLKA
¥ Ap.). M3 nartyneit JI62 u JI68, uMeIolm X XOpOoMiKe NIACTHUCCKHE CBOI-
C€TBa, HSTOTOBJAIOT HETalu ropAucy WTAMNOBKOM, BBITSIKKOH HJAM THO-
Koii. [lna Hecox1roit popMbl feraseil ¢ HeGoALIWHM 0GBEMOM MeXalli-
qeckoil o6pabotky npuMmensior Jatyub JIC59-1. Kpome pasnuubix
Mapok JIaTYHH Deme HCNO/IB3YIOT M JIPYTHE LBETHbIe CIJIaBbl, KaK TO:
HensuiabOep, ToMnax, GepuianneBas 6poHsa H aJloMHHHHA., M3 Helsuab-
6epa usroToB/ASIOT LeTanu KOpnycos, o6of Ganauca M IpPyrHe AeTadi.
Tomnak, o6aagaomuii BBICOKMMH MNJIaCTHYECKIMH CBOHCTBAMH, TaKiKe
NPUMEHSIOT LJisl AeTajiel, KOPNycoB c1oxuofl dopmol, M3 6epuninesoi
Oponssl Mmapku B-4, otsuuaromnieficss OT JAaTYHH H Heisuanbepa Gonee
BBICOKO}I TBEPAOCTBIO, IPOYHOCTLIO N CTaOUABHOCTBIO CI/IABA BO BpeMe-
HU H aHTHKOPPO3UAHOI CTOHKOCTBIO, TaKKe M3rOTOBJSIIOT 060Aa GataH-
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ca KapMaHHBIX M HapyyHbIX YacoB. AaloMHNNeBble CIIaBLl NPpHMensior
A7 feTaJsell KOPIycoB.

Jns pHepUHOHHBIX TPY30B B YacaX ¢ aBTOMATHYECKHM IOA3aBOIOM
NPY:KHHBl MCIOJNB3YIOT CleliHajJbHble CIJAaBhl ¢ GOJbLWIHM VACILHLIM
Becom. Tax, B yacax OTeueCTBEeHHOrO NPOH3BOACTBA [J51 HHEPLIHOHHOrO
rpysa TpHMeHSoT BoJab(pamonukenesblli cnaas mapku BHMS-3 ¢
yaeabusiM Becom y=0,17 H/em®,

Kpome merannoB B npufopax BpeMeHH HaXOAAT NMpHMEHeHHe HeMe-
Tal1H4ecKie MaTepHaJbl, KaK-TO: Paajudnble NAaCTMACChl, CTEKI0, MH-
Hepaawl (arat, KOPYHJA, pyOHH, afnMas u 4p.).

§ 6. Onopb! NOABMIKHBIX YACTEH
npuBopoR BpeMeHH

Onopod, unn Hanpagasouiel, Ha3blBAIOT YCTPORCTBO, KOTOpoe odec-
neynsaer ABHIKeHNe OJHOH AeTaju OTHOCUTEALHO APYroi no 3ajaHHol
TpaekTopuu. Ilo xapaxkTepy ABHXKeNNUs Hanmpapisiouine GLIBAIOT ¢ NpHA-
MOJIMHEAHBIM M BpallaTedbHbIM ABHxKeHHeM, [lo Bugy TpeHnsa Hanpas-
JSIOINe MOAPA3ACJSIOTCS Ha TPH TPYIIBE C TPEHHEM CKOJLIKeHNS;
C TpeHMeM KaueHUs; ¢ TPEHHEM YOPYLOCTH WJH BHYTPEHHHUM TpPeHHEM.

[Hanpasasmomue ¢ TpenueM KauyeHusi B npuéopax BpeMeHH BCTpe-
Yal0TCsl BeCbMa pelKO W B OCHOBHOM B MeXaHH3MaX AaBTOMAaTHYECKOTO
NOA3aBOAA MPY:KUILI HAPYYNLIX YacoB. Hanpasasgiomue ¢ TpeHUeM YII-
pyrocty, coflepxatiue B cefe ynpyruil aJeMeHT B Bule MJIOCKOH mnpy-
JKHHBL NAW TNPAMOTO UHJIUHAPHYECKOTO CTEPHKHS, XapaKTepH3VIOTcs
BEICOKOCTAOM/IBHLIM TPEHHEM BO BPEMeEHH, KOTOpPOe HMeeT MeCTO Npu
JedOopMalni YNPYyroro sfeMeHTa (NPYKHHHBIA NMoABeC MasTHHKA, pa-
6oraomuil Ha M3rn6; noaBec GanaHca Ha MPAMON IJIOCKOH TpVvKHHE
B HACTOJBHBIX yacax, paboTalomiuil Ha Kpyuenue), T HanpaBJasioulie
B npubopax BpeMeHH HMeIOT TaKKe OrpaHHueHHOe NpHMeHeHle, a
Hapbosbllee NPHMEHCHHE — HANPABASIONIHE € TPEHHEM CKOJIbMKCHIS.
OHH KOHCTPYKTHBHO MPOCTLI, HMEIOT MaJblie rabapuTHble pasMepbl, UTO
0co6eHHO BaxKHO /15 pHGOPOB BpeMeHH, It HaJeXHbl B pabore. Hatex-
HOCTb onop B paboTe o3HauaeT ofecnevedne TpebyeMOil TOUHOCTII Ha-
IIpaBJAeHnsT ocH ¥ 6e30TKAa3HOCTb B paboTe B YCIOBHAX BUOpPaLUH, Tpsc-
KM, KoeBaHusa TeMnepaTyp, BAaXKHOCTH U T. I.

Marepuaasl A1 ONOp LOMKHE HMETh BBICOKYIO TBEPAOCTbL, XOPOILIO
COTNIPOTHUBJATLCSl H3HOCY U 00J1a1aTh BBLICOKOH YCTOHYMBOCTBLIO NPOTHB
Koppo3uu. C Uenbid yMelblueHHS TpPeHUs B ONOpe MaTepHaJbl. 175
nandg ¥ NOALIMMHHKOB CAelyeT BbIOHpaTh pPas3auyllbIMH, TaK Kak napa
nanda— NOAUMNOHEK JOAXKHA 06JaJaTh aHTHOPHKUHOHHBIMHM CBOHCT-
BaMH. B KagecTBe MaTepualoB AJs1 MOALIMIIHHKOB, paboTalomiux MOpH
HeBBICOKHX VIeNbHLIX AaBlAennsix (g.p<<10? Himm?), npumensior aa-
TYHb 1l GPOH3Y Pas3JiUHBIX MApOK C BBICOKOH TBEPAOCTbIO HAH APVIHE
1BeTHBIe CnJaBbl, 00safaiouine BEICOKHMH aHTH(PUKIHONHBIMI CBOH-
crBamMy. Jas NOAIIMAHHKOB, pafoTAalomlHX MNPOAONKHTESbHOE BpeMs
1pu GoJiee BLICOKHX YAENbHBLIX AaBJaeHusx nopsaka (3,5-5,0) 102 H/mm?
u GoJsiee, yTO OOBLIYHO HMEET MECTO B YacaxX, MaTepHaiaMu CAyXKaT MH-
HepaJbl, KaK-TO: arat, CHHTeTHYeCKHH PyOHH, KOPYHA U B 0C000 TOYHBIX
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npubopax (xponomeTphl) anMmas (MOANATHHKH OCH 6ananca). Mune-
pajibl B CPaBHEHHH C IPYruMi MaTepHalaMi, H3 KOTOPBIX U3TOTOBJSIIOT
NOMIMITHUKH, UMeloT GOoJbIIYI0 TBEPAOCTb, AONYCKAIOT BHICOKHE YAE/b:
Hble 1aBJeHHs, NOABEPXKeHbl MaJOMy H3HOCY M, He BCTynas B XMMHUE-
cKOe B3auMOJelicTBHe ¢ MeTayioM Handbl, ofecrnedyuBaloT CoOXpaHeHue
(U3NKO-MEXAHHYECKHX CBOHCTB CMAa3Ki B TeueHue MJIUTENbHOTO Bpe-

MeH1.
K KaMHeBBIM omopaM, mpumMeHsieMblM B NpuGopax BpeMeHH, Npelb-

IBASIOTCSl IBa OCHOBHLIX TpefoBanus: 1) MHHHEMAa/blble NOTEpH HA

TpeEHle U 2) ¢TabHAbHOCTD TpeHHUs1 BO BPEMEHH. Beanuuna oTepb Ha

Puc. 5. Pacrnionoxende Macia B KaMHEBBIX ONOpax

TpeHlie H cTabHALHOCTh TpeHls BO BpeMeH#® 3aBUCAT OT QJHSHKO-MGXH-
HHYECKHX CBOMHCTB CMa3KHd, a TaK¥e OT KOHCTp}/KTHBHbIX H TeXHOJ0TH-

' 4ECKHX NapaMeTPOB OTOpHI, AEHCTBYIOLIUX HArpy3oK, pexuMmMa paloThl

QIIOPLI ¥ YCIOBHH 3KcnayaTalny npubopa.

Tpeboranuss MHHNMAALHOTO U CTAOHJBHOIO TPEHHE BLITIOJUATCS
He TpH ONMHAKOBHIX ycaoBusx. Tak, no paunsim 0. M. Xannenbcmaua
[22] MuanManbHoe Tpewue uMeeT MecTo, ecaH Lamda (3akanenHas
crajip Y10A) o6paGorana 1o Ve—Vig, a kaMeub (py6un) 10 Vi—Via.
OnTuManbHOH LIEPOXOBATOCTLIO, COOTBETCTBYIOMIEH He HauboJee HHU3-

- KOMY, a HanboJee cTa6HAbHOMY TpeHuio Aas uandn Oyaer Vi —Vis,

a s kamust Vi, KosopuuueHt TpeHns 3aBUCAT OT BeJMYIHBI KOHTAKT-
HOTO AaBhaenlsi. MuHUManblioe TPEHHE HMeeT MeCTO NPH KOHTAKTHBIX
IdaBjennsax nopaaka (3,5--5,0) 102 H/mm2. Tlpu 31uX AaBaeHuax HabJio-
Haetcs nanbosaee ctabusibioe TpeHue ¢ MUHHIMAJLHBIM H3HOCOM. Hexo-
A5l 113 ONTHMAaJbHLIX KOHTAKTHBIX LaBJeHUH cjaelyeT BLOHpaTh mapa-
MeTpbl ferasell ONop, OCOGEHHO 3TO OTHOCHTCA K ONOpaM.C MaJoi
NOBEPXHOCThIO KouTakta (xamuu ¢ onnBaxem). CtabuabHOCTL TPEHHS,
KaKk OZMI M3 OCIOBHBIX KAaUCCTBEHHBIX MOKa3aTeJel KaMHEBBIX OIOD,
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3aBHCHT Tak¥e OT o0beMa Macjla, BBOAMUMOro B onopy. Hem Ooabure
obbeM Macla, TeM Godee cTabuJabHbl ero (QU3HKO-MeXaHUUECKUE CBOH-
cTBa Bo BpeMeHH. OfHaKO yBenHyeHHe A03bl Mac/a BHI3bIBAET ONAaCHOCTD
CMEIIEHHs er0 B pacTekKaHus no MexaHusmy. [TosTomMy mposa moqakHA
OBITL ONTHMaNbHOH, 0OecneunBaollell 3aflaHHbI! pecype paboThl H Ha-
LEeXHOCTh -QHKCalud (YAEeP)KaHUA) Maciaa B onope. DTy 3amauy Bhep-
Bhle ypasnocs pewruth 0. M. Xangennemany “[22], kotopwii moayuus
GopMysIbl A7 OLEHKH HALEKHOCTH (QUKCAINH Macja AJas OTKPBITHIX
H 3aKpBLITEIX ONOp.

Ha puc, 5, a noxkasano pacnpezneneune CMasKy MeXLy JAeTajsiMu
OTKDPBITOM KaMHEBOH ONOPBHl. YCJAOBHEM HaleXXHOH GHKcalun Macnaa
OyneT paBeHCTBO JaBJeHHH BHYTDH 3IKHAKOCTH (Macjia) CO CTOPOHBI
MEHHCKOB A H B, 4TO UMeeT MeCTO NNPU pa=pp. BHIPasuB pa H pg 4epes
napaMeTphl ONOPhl U Macsa, yca0BHe hHKCANUU MOXKeT, ObiTh NpeACTas-
JIEHO B BHJE

[cosB +-cos {8+ a)] m=n[cos 6,4 cos (9 —|—q;)] ()

rie 0; u Bg—KpaeBbIe yIJbl, 3aBHCSILWE OT CBOHCTBA MacJjaa W Kaye-
CTBa NMOBEPXHOCTeH Nandbl ¥ MOAIINNIHHKA., OCTaJ'IbeIe BeJIHYHHBI 0603~
HaveHbl Ha pHC. 5, a,

Ha puc. 5, 6 MOKa3aHO pacnpefiefieiiie CMa3KH MeXIy JeTalsiMH
3aKPbITOH ONOPBI, AJ15 KOTOPOH YCJIOBHE PABHOBECHS

[cos 8, - cos (0,4 a)] m=n [cos B, cos (8, + )] (2)

Ecnn ymenbwmuts yroa o (puc. 5, @), ToO HapymwuTcs paBHOBECHE
Macjaa, KOTOpoe MepeMeIlaeTcsl H3 MAacJeHKH B HamnpaBjJeHHM 3a30pa
MEXJy TOPLEBLHIMH NOBEPXHOCTAMH OCH H KaMHs [0 TeX mOOop, NOKa
BHOBb He HACTYIHT paBHOBECHE.

[pu otcyrcersuu dacku y ocu (a=0°) HameXHOCTb q)HKcaImH Mac-

Jla He 0GeCneynBaeTCsi  OHO PacTEeKAEeTCs MO MHIHHADHUECKOH TIOBEpX-
noctu do ocu. OueBHAHO, uTO TIpH 3aflaHHOM 06BeMe Macaa yroa o
JloNKeH BLITh TeM 6OJbINe, YeM MeHbIIE TVIOILLAAb ONOPHON NOBEPXHO-
cru ocu. Cdeprueckass HapyKHas NOBEPXHOCTb CKBO3HOTO BGasaHCcOBO-
ro kamusa (puc. 5, 6) mpeaycMaTpHBAeTCsA C LENbIO OGecneueHust Ha-
JeXHOH (PHKCalMu Macja B 30He KOHTaKTa Handsl ¢ DOLIMIXMHHKOM H
nopnatHukoM. IIpn a=0° (r=o0) u coxpaHeHHu 3azopa A, MeXay
NOJAIIHITHHKOM M TIOATSITHHKOM MacJo0, BCJAELCTBHE KaNWJJISPHOCTH,
pacTexkaercsl TI0 IOBEPXHOCTH Hakianku GanaHca, KoOHCTpYKTHBHO NIpH-
HuMalOT 3a30p Ay=0,02--0,05 MM B 3aBHCHMOCTH OT pasMepoB JeTaljeil
Onophl, paauanbuuiil 3azop A;=0,005--0,01 mm. 3amaBasach o6BeMOM
MacJia B 3aBHCHMOCTH OT DPa3MepOB OIIOPbI H MPHHHMAas B KauyecTse
HCXOJHOH BeJHUHHBI, HaNpHMep, apaMeTp M, MOXKHO, HCIOJb3Ys 3a-
BucuMocTu (1) u (2), onpefenurs mapaMeTp M, a CJAeLOBATENbHO, H
IOJOXKEHHe Macna B ONOPe M3 YCJNOBHA ero HajeXHo# duKcamuy.
B Ta6us. 2 npuBoAsTCA KOHCTPYKUMHM MOALIMMHAKA M3 METAJJIOB M MH-
HepaJoB B COEJHHEHHH HX C OCHOBHBIMH JETaJdsMH NPUOGOPOB BpeMe-
HM — [JJaTHHAMH W MOCTaMH, YKa3bIBAIOTCA TDHMEpHLl IIpHMEHEeMs.

Ha puc. 6 maun KOHCTPYKIHM KaMHeBBLIX NOAMHOHHKOB no T'OCT
7137—65. 2TH NOAIHMNHUKK COENMHSIIOTCS NMyTEM 3aNpecCOBKHM C TJa-

20

Tabauma 2

Sckus

XapaKTepHCTHKA NMOXMIHTIHAUKA

TNpumenetne

Sl

[MopgmunuukoM  saBAsSETCH

BTYJNKa I u3 aHTHdpPHK-
[HOHHOTO cmaapa (Ja-
TYHb, OpOH3a, HeH3UJb-
Oep u Ap.), KOTOPYIO 3a-
TIPECCOBHIBAIOT B fe-
Tanb 2. Macnenka a
HMeeT Konuueckywo ¢op-
My. Martepuan jerans
2 cranb: hi=0,7h;, d=
~ (0,5=1,0)h; D=2d

TMogMOHAK HENOCPencT-

BEHHO PpACHOOJIOKEH B
MJaTHHEe, KOTOPYIO H3-
FOTOBJAKT M3 aHTH-
¢ pEKUHOHNOTO Mmarte-
puana (JnaTyHs, HeH-
3unséep u ap.)

Ta e KOHCTPYKIHS TOX-

IIMNHKKA, TOJBKO Mac-
JeHKa uMeeT chepuue-
cKylo (apMy pagumyca I,
obecneynBas Jydllne yc-
JIOBHS YAEPMKAHUS CMa3-
KH. BBeleHbl KoJbleBbLIe
KaHaBkH O W 8 C Ieablo
npenoxpaHeHus OT pac-
TEKAHUS 10 MeXaHu3My
H36LITKA  Macna: r=
= (2-+-3)d; hy~0,7h;
dy=d'+2¢c; d'=(3+5)d

IMoguunHuK B BHAE BTYJ-

KH B3 IBETHOTO CHJaBa
3aIpeccoBHIBAIOT B ILIA-
THHY

[Mopwunuuk I u3 MuHepa-

na- 3aBajblloBaH (3aKa-
TaH) B NPOMCKYTOUHYIO
BTYJAKY (Oymon) 2. B
TEXHOJOTHYECKOM OTHO-
eHHH KOHCTPYKIHS
COXHA H_TPYAOEMKA

IMopwunuugy Bcex wnandg
ocefi B uacax H TpH-
6opax HEOTBETCTBEHHO-
rO HasHaueHws (HacTeii-
Hble MasTHUKOBLIE Ya-
Chl, GYAMAbHUKH, TEXHII-
ueckue TpubOpHl H AP.)

Hana scex nand oceér oc-
HOBHOH XOJIECHOH cH-
CTEMBl 4ACOB HA CEMH W
ZIEBSTH KaMHsIX, A TakK-
e A5 COeHaNBHEX
nipubopos

MMopmunuukn nand ocel
OCHOBHOH KOJIECHOH CH-
CTeMEI, PACIOJOKEHHBIE
B HENoCpPeACTREHHON
GJM30CTH, OT JBHTaTenNs
(Ban Gapabana, IeHT-
panbHEIE Tpub) B TOU-
HeIX Tpubopax BpeMeHn
(XpoHOMETPH, KapMaH-
Hble YacH, CEKYHAOMepH
H Ap.)

B uwacax u npubopax ce-
PHAHOTO W MacCoBOTO
NPOM3BOACTB IIPH YCJIO-
BHH OpHMEHeHUs BLICO-
KOMIPOK3BOUTENbHBIX
METONOB 00palOTKH OT-
BepPCTHH B IJIaTHHE H
MO LI HIHHUKE, Ocnos-
Has Hedb — yayullienue
TEXHOJOTHYHOCTH  KOM-
CTPYKIMI B YCIOBHAX
TIPOM3BOACTBA M PEMOH-
Ta

B apyx cayuasx: 1) xoraa
1eobxoiuMo  NOAYYUTH
YBEJUUEHbBl RATAT 17
CO3[IaHus Sosbluelt
NPOYHOCTH TOCAaAKH B
npubopax, paboTaiouix
B YCJNOBHSX TPACKM ¥
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IIpodoscenue taba. 2

Sckus

XapakTpHcTHKA NONWHIHAKA

Npumenenne

Z—
Rk

Tlogmnnuuk 3aBaiblio-
Ball BO BTYJAKY 2, KOTO-
PYIO 3aNpeccoBBIBAIOT B
MOCT HJAH [JNATHHY b.
[MoansitHuk 8 nocsie 3a-
BaJbIOBHIBAHHA B HA-
KIaaKy 4 TPHKPENIsIOT
K MOCTY: ¢ NOMOLIBIO
BHHTa. 3aszop 6=0,02+
0,05 MM mexny Toa-
IIHIIHHKOM ¥ TOANSTHH-
KOM IIpclHaznauen Jnas
YIepKauus CMasku B
30HE KOHTAKTa, Tpeno-
Xpansis ee OT pacreka-
HiIS

[Mopumnnuk 3anpeccoan
B ILIATHHY MJH MOCT He-
TocpeacTBenio, 6es npo-
MeXKYTOUHOH BTYJKH.
Popma, pasMepsl U Tex-
HHYeCKHe YCJIOBHA Ha
noawunuax mo [OCT
7137—65

Mopumnuuxk [/ 3anpecco-
BaH B NJATHHY WA
MOCT, & TIOATSITHHK 2—B
HaKkaagKy ocu Oanauca.
Pasmepsl, popma # Tex-
HHUeCKye YCAOBHSI HO
TOCT 7137—65

[Monuwmnuuk 3aBansuonan
BO BTYJKE, KOTopas 1o

CKOab3sIIIef nocajke
BXOJAHT B OTBEpPCTHE
OAATHHBL M [IPHKpPEN-

AsieTesl K Heil BMHTAMH

TMomwnnuuk [ 3aBanbio-
BaH BO BTyJAIKe 2, OpH-
KpenaseMoifl ¥ NIaTHHE
puntamu.  Coenuuenne
BTYJAKH ¢ NJAaTHHOH 1O
muamerpy D no ckoub-
3slllell nocanxe

pubpanuy; 2) Korxa mno
YCJIOBHAM NPOH3BOACTBA
HeMb3" TOJYYHThL Tpe-
fyeMylo TOYHOCTH pas-
MepoB W GoOpMH DOJ-
WIHNHUKa, obecneuuna-
OWYI0  HENOCPENCTBEH-
HOE  coeluHeHHe IOA-
IUMIOHHKA C TTATHHOMR
Ilogumneeky wang ocek
Gananca KapMaHHBIX,
Hapy4HbIX YACOB, CEKYH-
IOMepoB W Apyrux Oa-

JIAHCOBBIX npufopos
BpeMeHH  NepPeHoCHOro
THlla

[Mopwunuuk nHang ocej
KOJIECHOH CHCTeMbl ua-
COB U NPHOOPOB KPyilto-
CepPUAHOTO M MAaCCOBITO
NPOH3BOACTB — TIPH YC-
JIOBHH BLICOKOTOUHOH
0o0paboTkH 0mOx TOca-
NOuHBI avaMerp OOA-
LWIHITHHKA

Cua. x ackusy 6

[Mommwmunuuxku nand oceit
OCHOBHO# KO.JIE€CHOW CH-
CTEMLI  XPOHOMETPOB

Huxune NOAIIH THHKY
nandg oce#t TpOMexy-
TOUYHOTO H CeKYIIIHOTO
KOJeC XPOHOMETPOB

Mpodoracenue Tada. 2

D CKH3

XapakTepucTuka 1o1WHIHRKA

Tlpumenenne

Mopwunuuk [/ 3aBaabuo-

BaH RO BTYJKe 2, COeMlH-
HAeMOll ¢ [IaTHHOH MO
nnamMerpy LD no cxodn-
aawefi mnocanxe. Iloa-
naTHak 3 3aBajblioBaill
BG BTYaKe 4, roropas
BXOJHT B PACTOUKY MJa-
THHBl TI0 X0AOBOH mO-
cafike M TNpPHKPeIIseTcs
BUUTAMY 5

TMopnstiux J/ u3 aaMasa

¢ TNOJHPOBAHHLIMH Ipa-
HSIMH  3aBAJBIOBAH  BO
BTyJKke 2, KoTopas INpH-
KpemisieTcss K IJaTHUe
BHHTAMH

Bepxune OOIMHNNKK 4§

NOANATHHK uandsl ocH
6ajanca XPOHOMETPOB,
pacnoagKenube ¢ -
dhepdraTHoil CTOPONL

Huxusa manda ocu 6a-

JaHca XPOHOMETpa pac-
TOJTOZKEHA €O CTOPONB!
kppiwky. ITatka  ocn
fajanca TOCTOSNNO Ka-
caercs MOANNTHHKA

THHAMH "0 MocTaMH 0e3 NpOMeXyTouHOH onpashl (Gymoua). Padoune
TMOBEPXHOCTH KaMHell ofpabotannl no V3, Hepaboume, BHAHMLIC B

npubopax, MNOBEPXHOCTH
KaMHsg — 1o Vi, HapyX-

" Hble UMJHHIDHYECKHE NTO-

BEpPXHOCTH, CONpATaeMble
C APYTMMH NOBEPXHOCTSI-
MH,—1no Vo Kawmenn
(puc. 6, a) tuma CUI
(CKBO3HOH UHAMHApPUYe-
CKHI) npeaHasHayeH
JJIa  oceH, uMeIouIny
OTOpHbIE- 3ANTeYHKH. DTC
C&N{blﬁ pacnpocTpaHeH-
HbI# THI KaMHs, NpHMe-
HieMbll  OBBIUMO A5
Bcex ocell OCHOBHON 3yG6-
9aTOH mepelayy OT LEHT-
PaJIbHOTO L0 CIYCKOBOTO
Kosmec. Kamenb (puc.
B0 6) THnd . CLiEM
(cxBo3HOW wuMAHHApUYE-
CKHl 0e3  MacJeHkH)
NPUMEHAETCH, B OCHOB-
HOM, B #acax ¢ MeHT-

a
T &,
//zf;// rry
. AR

Gl b

# # #
|y # ﬁ%ﬁ#z,ﬁz
YR Gy % % H U

Puc. 6. KoucTpykuus KaMHeBsIx onop

PAJIbHON CeXYHAHON cTPesKoll B KayecTBe ONOPH OCH TPHOA CEKYHANOM
CTPe/IKN, a TaKkkKe HHOTAa AJs uand ocu Baia Gapabana. Kamens
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(puc. 6, 6) tana CH (ckBosnoit HeumIuupnuecknuii) Takxe npepHas-
HaueH JJ1s OCeH C ONOPHBLIMH 3amieunkamMu. OJHBHPOBAHHOE OTBEPCTHE,
o0pa3osainxoe BpalleHHeM AYTH ONpPENEJeHHOTO Pajuyca, [O3BOJRET
YMEHBIUINTL TOTEPH HA TPEHHe U BAHSHHE TEPEKOCa OCH Ha paboTy Me-
xanusma. [Tpumensiercss o6LIYHO A5 OCEH BHJIKH M CIYCKOBOTO KOJECa
B yacaX H npubopax BpeMeHH C NOBBIIIEHHLIMH TPEGOBAHUAMH K TOU-
HOCTH M cTabuabHOCTH xofa. Kamens (puc. 6, 2) tama CC (cxBozHO#

cepuueckuil) npeaHasHaueH s ocell Ge3 ONOPHBIX 3AMIEUUKOB M

[IpPHMEHSeTCA COBMECTHO € HakJAaAHbIM KaMueMm (HOIHIHTHI/IKOM) 19

3 4 | F 5 7 g /9

Pres T, U.IapHKOrlOlILUHHHHK B Hacax C aBTONOA3aBOJOM IIPY-
ZKHHBI

ocu GajaHca, a TakkKe B 0COGO TOUHBIX Yacax [Jst ocefl BHJKH M CITyc-
koBoro xoseca. Cdepuueckas NOBEPXHOCTh KaMHsi o6pabaThiBaeTCs 1O
Vo C 1eNIbi0 y/epKanus CMa3KH B 30HE KOHTAKTA NANdbl ¢ NOLNSTIH-

koM. Ha pnc. 6, 9 nsobpaxen naubojee pacnpocTpaHEHHBIA KAMEHD .

tina H (Haknapmoit), a va puc. 6, e — maknaasoft kameus tuna HBx
€ MacJI0yJep KHBAIONIEN KaHABKOM. :

IMocnennuit kaMenb H3-3a CJIOKHOCTH H3TOTOBJNEHHS MPHMEHSIOT
CPaBHHUTEJIbHO DPEIKO M H3FOTOBJAAIOT TOJBKO IO CIENHUAJBHOMY 3a-
Kasy.

Ha puc. 7 moxasana KOHCTPYKUHSs CHENHANbHONO MIAPHKOMOIILINI-
HHUKA, MPHMEHsIEMOro B HapyuyHBIX Yacax ¢ ABTOMATHYECKHM MOJI3aBO-
JoM mpyxumbl. HMHepunonueiit rpys 3, o6oiima 4, tpu6 2 u BHelllHee
KOJIBI[O MOAUIMIHHMKA & COCTaBJSIOT BMECTe HepagbheMHOE COefuHeHue.
BryTpenHee Komblo 6 MOAWIHMNHHKA M NOAKJAAAKAa 7 BHHTOM-OCHIO &
TPHKHMAIOTCS K BBICTYNy Mocta /0. Inis peryaupoBanHs 3a30pa Mex-
Ly wapunkaMu 9 W Jetansmu 5, 6 u 7 IpefycMaTpUBAaeTCs NpPOK/IagKa
1, xoTopas, BHITONHSS (DYHKIHMIO KOMNEHCATOPA, AOMKHA H3TOTOBJATH-
Csl pa3iuuyHOU TOMIMHEL KOHCTpyKuus 3TOro mommumHumka obecneum-
BAET BBICOKYIO TOYHOCTb HANPaBJeHHS H MaJble NOTEPU Ha TPeHHe, UTO
yayumaer paGoTy MeXaHH3Ma aBTOMATHUECKOH MOJ3aBONKH MPYIKHHEL

§ 7. MNopgwmunuuKM QNS aMOPTMIALMK YHAPOB

[Ipy mameHHn yacoB Ha TBEPAYHI Tperpagy HAaxe ¢ HeGOMbIION
BBICOTBI NOpsiaKa 1--1,5 M o6bIuHO MPOHCXOAUT NOMOMKaA mand ocH Ga-

- Janca, Xak HauGosee TOHKHX M Harpyxenssix. as mnpepoxpaHeHus
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nand ocu Gamanca OT MONOMKM IIPU yAape B HaCTOsIlee BPeMs UIHPO-
KO NPUMEHSIOT CrenuajbHble TONWMTIHAKH, CHaOKeHHBle aMOPTH3aTO-

pamu. OTAMYNTENbHOA OCOGEHHOCTBIO AMODTH3ATOPOB SBAAETCA TO,
gTO OHM IO3BOJISIOT MOALIMIHHKAM (KaMHAM) cMelaThCsl TPH COTPS-

CeHuy 9acoB TakK, YTO YyJAap BOCIPHHHUMAETCH uamopmsnpyromeﬁ npy-
SKUHOH, a OYeHb CHJbHBIE YAaphl — YTOJIIEHHOH uacThio ocu Gananca,
yTO ¥ NpefOXpaHsieT TOHKYK Handy or noaoMox. KoHCTpykuus amop-
TH3aTOPOB O0ecneuuBaeT HaAeXKHYK pabOoTy HX HE3aBHCHMO OT Ha-
npasJienus yaapa. CyuiecTByeT GoublIoe pa3Hoo6pasue aMODTH3AIlH-

9 T
& e :

o

=
m%‘?‘/ﬁ\&» W

o

Puc. 8. Tlogumunuuky AJs aMOPTH3AIMH YAAPOB

OHHBIX TOALIMIHUKOB, IPHMEHsAeMHX 0TeUeCTBeHNLIMH 3aBOJaMH H pas-
JAHYHBIMH HHOCTDaHHHIMM ¢upmamu. Ha puc. 8, a wnsobpaxena
KOHCTPYKUHUS MOAIMUIHHKA C JHPOOGPA3HOH aMOPTH3AIMOHHOM NPYKH-
Hoi. Kopmyc 5 momuunHMKa NpPUKpenJsieTcs K MOCTy 6allaHca IIpH
nomom# U-o6pasHoro coefuHHTenbHoro mrudra I, BXOASIIEro B Nas
Kopryca NOAMMIHKMKA € HHXKHell cTopoHsl MocTa. [lo BHyTpenneit KoHH-
YeCKO# MOBEPXHOCTH KOpMyca CKOJMb3HUT ONpaBa 2, B KOTOPOH 3ampecco-
BaHbl NOAIIXNHYUK 6 u noansaTHuk J. [ToaAmaTHUR cBepxy ynupaercs B
JAHPO06pasHy0 QUKCHPYIOLIYIO NPYXKHHY 4. DTa TIpYXKHHA yAepKHBAET
onpasy 2 B IIOJOCTH KOpIyca 5 W BO3BpallldeT IIOABHKHBIE IETAMH IO-
Clle ynapa B HCXOAHOe nojoxenue. Ilpu peficTBHHM GOKOBOI'O ylapa
OnpaBa 2 BMeCTe C MOALIMIOHHKOM M NMOANSATHHKOM, KakK OJHO IeJoe,
CKOJIb3UT MO KOHHUYECKOH NIOBEPXHOCTH KOPNyca & Tak, UYTO HaXoAsIlas-
Csi MEXKJy HHMH Kanja Macia He saTparuBaercs. Ecau yaap CH/AbHBIH,
TO OTpaBa CMemAeTCs HACTOMABKO, UTO YTOMMIEHHAs YaCTh OCH YIHpaer-
Cs B CTEHKY OTBepCTHsl B Kopmyce. [lpu Hanuuuu B HeM KOHMUYECKOH
PacTouku onpasa Z NoA AeficTBHeM IIPYXKHuHE 4 Nocie yAapa 3aHHMaeT
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CTPOro (QUKCHPOBaHHOe nosmoxeHue. [lpw AeficTBMM oceBoro yaapa
onpaBa 2 BMeCTe ¢ NOAWMIHHKOM 6 u NOANATHHKOM 3 IepeMellaeTcs
BBEPX, IpeofoJsieBast CONPOTUBJIEHUe GuKcHpyloulel mpyxubnl 4. Tak
KaK M3 yCnOBMs YyJAepXaHHsi CMAsKH B 30HE KOHTAKTA 3a30D 'MEXAy
chepHuecKofi MOBEPXHOCTbIO NONMIMNHMKA M MIOCKOCTBIO NOANSTHHKA
Maj, nopaaka 0,03-+0,05 mm, 10 3a30pwt o u yo' (puc. 8, @), orpaHu-
UMBalOllHe MepeMelleHHe ocH OanaHca B mpouecce yaapa, AOMMKHBI
OBITb TaKxkKe Majbl, B IPOTHBHOM Cayuae Uanda BhLET H3 OTBEPCTHS
noamunHuka. B pesynbrate storo ompasa 2 mocie yiapa He safimer
; NIePBOHAYAJbHOIO0 NOJOXKEHHUS
!' H MeXaHH3M OCTaHOBHTCS.

Ha puc. 8, 6 uso6paxen
JApyro# aMOPTHU3a N0 HbIH
HOJIIHIIHYK, B KOTOPOM aMop-
TH3aUNOHHAsl NpyKuHa I HMe-
eT TPH JaIKH, pacIoJoXKeH-
Hble MeXAy co0o# noj yraom
120° Tlpu cGopke MOMILHMIHK-
Ka JamK{ NoOuepefHO BXOASAT
B KOJIbLEBYIO KaHaBKy KOpIy-
ca 2, npu 3TOM IIPyXKHHA NpH-
JKHMaeT TOABHXKHBIE YACTH
NOMUIHAHYKA K OCHOBAHHIO
kopmyca. Has yro6ersa cGop-
KM MPYXHHB C KOPIYCOM B
nocaefiHeM NpefycMOTpeH
nas @. 3Ta KOUCTPYKUUsS MOJ-
WHIHYKa SIBJseTcs Bosee Tex-
HOJIOTHYHOH, 4eM NepBas.

Has 6e30TKasHOl paGOThl aMOPTH3ANHOHHOLO MOAUIHIHAKA HEO6-
XOAHMO, UTOBH 10C/e yAapa Bce NMOABHIKHDbIE €ro 4acTH BMecTe ¢ JeTa-
AAMH ysna OajlaHca 3a BecbMa KODOTKHH NPOMEXYTOK BPeMEHH BO3-
Bpalasuch B NepBOHAUAJbHOE (HCXOAHOE) NOJOXKeHHE. ]

[Ipykuua 4 (cm. puc. 8, @) LOJMXKHA OHTH HOCTATOYHO IKECTKOH,
YTOOBI NPEOAONETh CHAY TAXKECTH BCeX NOABMKHBIX YacTefl M CHay
TPEHHs TIPH CKOJIbXKeHHH OnpaBbl 2 mo Kopmycy 5. OfHako npu sHayvu-
TeJILHOI KECTKOCTH NPYMKHUHBI NPOUCXOAHT IIONIOMKa Hand ocH Gaaan-
ca, 0COOeHHO NpH pajiualbHbIX ynapax. [103ToMy napaMerphbl npyxKuHb
AOMXKHBl ObITH NONOGPAHBl TaK, 4YTOOL OOecneunBatach HaxekHas
uxcauus ocu GanaHca B NEPBOHAUAJLHOM TOJOXKEHHH, HCKAIOYANACH
Obl mosoMKa uand NpH yaape W OpyxuHA obJajaja AOCTaTOMHON
npounoctbio. Ha puc. 9 naHbl KOHCTPYKUHMH HEKOTOPBIX NDYXKHH, IpPH-
MeHACMBIX B aMOPTHU3ALUOHHLIX TNOAIIMNNEKAX. TOMIIMHA NPYKHHEI,
Ipy KOTOpo#l oGecneumBaerca 06e30TKasHas paGoTa MONIIMIHHMKA, MO-
XKeT ObITb YCTaHOB/IEHAa PaCUETHBIM TYTEM, ecaAH H3BeCTHA (GopMyJa
KECTKOCTH MPYXKHHB. BBHIY cl0XKHOCTH (OPMBI NPYKHH pacuer Mo-
#eT GbiTh BecbMa NMPUOIHKeHHHM, OKOHUATENBHO TOJIMHA aMOpPTH3A-
LHOHHO! NMPYMXUHBI YCTAHABJIUBAETCS ITOCAE HM3TOTOBJICHHS H HCIBITA-
HHs ONBITHON NMAaPTUH HACOB.

26

Puc, 9. KolcTpykiiun aMOPTH3ANHOHHBIX NpY-
KHH .

=

PacueT aMOPTH3allMOHHON NIPYXKUHBI BEAYT M3 YCIOBMS MPOUYHOCTH.
Eciy TpPHHSTh aMOPTH3aLMOHHYIO NPYXKuHY 3a OGaaxy, cBOGOIHO
ONHPAIOLLYIOCS TI0 KOHUAM M HECYLIYIO COCPeIOTOUCHHYIO HATPy3Ky I10-
cpejuHe, TO YCJOBHE NPOYHOCTH NPYMKHHEL, paboTarpuei Ha H3THO,

9= KLy/(4W) < [a.], (3)

rie K — XecTKOCTb TIPYKHHbl; L — AJAHHA NPYHHHB (PaCCTOsIHHE MeX-
Ay Onopamu); Y — MOMHBA mPOru6 mpyxuHbl; W — MOMEHT CONPOTHB-

. JIEHHA.

[Monaras ouy=[0y], monyurm obliee pacyeTHOe ypaBHeHHE s BCeX
NpYKHUH

o] =K Ly/(4W). (4)

Bennuuna nporufa NpyxKHHEL 3aBHCHT OT €€ GQOpMBI, NepeMelleHus
ocu GanaHca ¥ HalpaBjaeHHs yAapa. [IpHMEHHTENbHO K mpyXuHe (CM.
puc. 8, @) Npy pajAKaibHOM YAape MporuGsl JamnoxK (8]

y1=yo (1 +UR): vy=ys(1—UR),

[lle Yo — ynpyroe mepeMeineHue ocu 6alaHca B paJHaJbHOM Hampas-
A€uun; 2/ — paccTosHue MeXAY CepeiHHaMH JalNoK TPYXHuHb 4, R —
paauyc cdepbl TOANATHAKA 3. « : ; )

[lp# oceBOoM ynape o6e Jalky NpYXKUHB LePOPMUPYIOTCA OJHHAKO-
BO W BeJHMuUMHA NPOruba

L " (5)

rine yo'— yIpyroe cMenienve ocu B pajiMa/JbHOM HallpaBJACHHH.

[Ipu pacuere NpYXKHUHBI CAeLyeT YUHTHIBATb HaMGOJbIIMA TPOruo,
KOTOPBIY HMEET MEeCTO MPH OCEBOM yJape.

JKecTKOCTh aMOPTHIALKOHHON NPYKUHBL [8]
K=(48/7)(EJIL?), - (6)

rie E-—Moayab ynpyrocTH MaTepHana INpYyXHHB (A8 CTaJH
2,1-10° H/Mm2?; J — MOMEHT HHEDIHH IONEPEYHOrO CeUYeHHs JaNKH
NpyKHHBl, MM* L — IauHa mnpyKUHbl (paccTOosiHHe MeXAy TOUKaMH
ONOPHBI), MM.

MowmeHT uHepuu |
F=0h"12, (7)
rae b U A — muUpuHa ¥ TONIHHA JANKH NPYKHHBI, MM,
Wwmes 8 Buny (4), (6) u (7) npu ou=[ou], ToMUIHHA »
h=T[e,] L2(6LY). (8)
- osdnblit Iporu6 NpyKUHL Y=Yn+ Yp, THE Yn U Yp— NpeiBapHTENb-

HBI ¥ pabounii MPOTHOL, 3aBHCAILIHE OT KOHCTPYKUMH MOJIIHNHUKA,
NDYXKHUHEL U TlepeMelllenust ocH fataHca, - '
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IMonBuKHbIe YaCTH ¥ OCh BadaHca BO3BpAaUIaOTCs B NepBOHaualb-
HO€ NIOJIOXKEHHE 34 BpeMs

t =V m/K arccos (y,/y), - ®

TAe m — Macca NOABHKHBEIX YacTeH; OCTalbHble 6ykBeHHhe 0603Haue-
HUSI UMEIOT TIpeKHee 3HAUEHHE, '

BesorkasnocTh cpabaThiBaHHs TOAIIMNHMKA NIPH YAape W BO3Bpa-
IIEeHHN NOJBHXHLIX [eTajed B NepPBOHAaYaJbHOE MOJOMKeHHe ofecneuu-
BaeTca noibopoM yria KOHyca NMOAWIMIHMKA, [lpefesbHOe MUHHMAJL-
HOe 3HAYeHHe YrJa Gmm KOHYca (pHC. 8, @), npH KOTOPOM MOAIUHIHHK

_He C-paﬁaTbIBaeT B MOMEHT ylIapa H UMeeT MeCTO 33aKJHHHBAHHE, OIpe-

Jensior no ¢opmy.e {21] _
Qo=+ LI1—1]5)

3necs f=0,14-0,3 — Ko3hPHuUHEHT TPEHHsT MeXKAY onpaBod 2 H KO-
HycoM HoammunHuka 9; fi=0,15 — KosdduumenT TpeHus Mexny uamn-
¢oit u xamuem. Ilpu 7=0,3 u fi=0,15 yron aimin=25° npu [=0,1 u
[1=0,15 yroa agmm==15° :

3HaueHHe yryia q, PH KOTOPOM TIPOHCXOAHT 3aKJHHHBAHHE H JleTa-
Ju mocjle yAapa He BO3BPAIAIOTCA B IMEPBOHAYANBHOE TNONOKEHHE,
onpenensiior u3 ycaosus tg a=1/f. Tlpu f=0,3 yroa ami=75°, mpu
f=0,1 yron domm==85° :

YMeHbIIeHHe yIVla @ TPH ylape CHHXXaeT HaleXHOCTh cpabaTsiBa-
HHS NOAINHMIHHKA, & NP BO3BDAIUEHHY B NEPBOHAUATBLHOE TMOJOKEHHe
nopuimaer. [Tosromy sHauenne yria o B 3aBUCHMOCTH OT TPeHHs HpH-
HEMAalOT CpefHHM MNopsAKka 45--55° yAOBIETBOPSIOMAM VCIOBHAM

CpaﬁaTbIBaHHH NOAIIHIIHHKA H BO3BpaTa OCH fanaHca B mepBoHavYaJb-

HO€ NIOJOKEHHE.

INpumep 1. PaccudTaTth TOJIIHMHY TpyxKuubl (pHC. 8, @) aMOPTH3AIMOHHOTO MOI-
OIHITHAKA (IPHMEHHTENBHO K HAPYYHHIM yacaM kajaubpa 26 MM) DO CAenYIOHIHM HaH-
HBIM! JNHHA NpyxuHsl L=2 mMwm; wxprea gankn b=0,17 mM; marepuai .cranp Y8A,
Moxyas ynpyroetd E=2-105 H/mm?; nonusiii nporu6 npyxunbn y=0,2 MM pabouui
nporu6 yp=0,05 Mm; Bec yana GanaHca c onpasod u noansitHukoM G=10-3 H.

Pemenune '1. Tlo dopmyne (8) onpemensieM TONIMHY NPYXHUHLI, DDUHEMAs Ha-
npaxenue usruba [0y]ir=520 H/mm?,

b =7 [oa] i L2BEY) — T-520-22/(6-2. 105.0,2) < 0,06 mm,

2. OnpenensieM BpeMs, B TeYeHHe KOTOPOTO OCh GasaHca BO3BPAINAETCS B HEpPBO-
HaYyaJbHOE MOJOXKEHHE,

t =/ TL3G[(4gEbh3) arccos (yp/y) =
— /7-95:10~3/(4-9810-2-105-0, 170, 069) arccos (0,05/0,2) = 0,004 c,

v P - ;
Hepuon CcOOCTBEHHBIX KoNeBaHuil MOXBHKHKEX yacred TOAMWIHNNIHKA M y3Ja fanau-
€a nocJie ynapa iy

T =2y m/K =2ny/ TL3G/(4gEbRY) =
=25 }/7-23- 10—3/(4-9810-2-105-0,17.0,068) = 0,02¢,
OpH 57T0M uacToTa coBcTBeHHBX Komebanmil [o=1/T=1/0,02=50 Iu.
28 '

§ 8. Tpubbi u ocU

Kosneca ¢ MagnbpiM uucaoMm 3yObes (6-+-20), HasbiBaeMble TpuOaMmu,
MSCOTOBJISIOT OOBIUHO 3a0[IHO ¢ OChI0, JHAMETP KOTOPOH ONpelensiioT B
BABUCHMOCTH OT Auamerpa BmnaauH tpuba. Pasmepn mpoduas 3yba
apuba MoryT ObiTh HafileHbl TyTeM pacuera MJIH IOCTPOEHHs cOnps-
JKeHHOro ¢ HuM Tnpoduas 3yba koaeca. HUrtobul -mocie ¢pesepoBaHus
gy6beB Ha NOBEDPXHOCTH OCH He OCTaBaJOCh PHUCOK OT (peshl, AHAMETp
O0CH dp MPHHAMAIOT HECKOJABKO MeHbllle AHWaMeTpa BHAAWH ds, Nosaras
ds=0,9 d; (puc. 10, a). Topuepblie MOBEPXHOCTH OCH, OTPAHHUKBAIOLIHE -
ee nepeMerleHue, UMeloT dacku nox yraom a=90--60°. dacka mnpes-
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Puc. 10. Koncrpykuuu 1pubos

HagHauaeTcsi [JIsl CHATHS HalUIblBa MeTajJa (3ayCeHIleB) NpH TOKap-
HOl O6paboTke; yayumeHust ycnoBuii ¢ukcaunun (yLep:KaHus) macaa
B 30He KOHTaKTa Man@bl ¢ NOAIIUIHUKOM; HCHOJIb30BAHHSA B KAUECTBE .
6230BOH mOBEpPXHOCTH NpH Oo6paboTke npodmis 3y6ben (dpesepoBa-

HHe, MIn(oBaHUe M NoJaupoBaHue), OnoOpHAs TIOBEPXHOCTL OCH TpHGa

He JIOJXKHa OBbITh 3HAUHTENBHON, HO B TO XK€ BPeMs M He CAHIIKOM Ma- .
Joit. Ecny omopHasi mOBepXHOCTh OCH * 3HAUMTENbHA, TO BO3PACTaeT

BEDOSITHOCTh. PACTEKaHHs MacJja 10 TOPLEBLIM ITOBEPXHOCTIM IIOJLIHII-

HHKa u ocu. Ilpu manolt omOpHOH MOBEPXHOCTH MOXeT HabmIogaThCA

pacTeKkaHue Macia BJOoJbL ocH. KpoMe TOro, npu CAHIIKOM MaJIOH BesaH-

YHHe OTOPHOH MOBEPXHOCTH, HMesl B BHAY Ha/JH4YMe PafAHaNbHOTO 3a30-

pa Mexnay nangoit ¥ NOALINMHHKOM, a TakXKe GacoK HAM CKPYIJAeHHH

OCTPHIX YIVIOB B OTBEPCTHM NOAIIHITHHKA, MOXET MMeTb MecTO H3MeHe-

HHEe OCeBOr0 3a30pa U 3aK/AHBaHHe Handbl B TONIIHIHHKE.

Bremnu#i nuaverp omopHo# mnosepxHocTH ocu dy==(1,6+-2,0)4,
Ille d BEIOHpAIOT W3 Hanuuus noamunuukos mo F'OCT 7137—65 wuaw
OPUHUMAIOT KOHCTPYKTHBHO. Eciau amaMerp dp 3HAYHTEJNLHO GOJbIle
dy, To y ocn TpuGa BBOLMTCH Nepexoiuuiit amamerp do’ (puc. 10, 6),

- ITO yMeHbIlaeT BEPOSITHOCTh [OSBNEHUS BHYTPEHHHUX HANPSIKEHHH NpH

OXJIaXXJIeHUH JeTalu B nponecce 3aKamnKH. WUnorna ‘HGPEXOJIHbIﬁ ycTyn
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.dy AenaloT ¢ OGpaTHON KOHYCHOCTbIO H yraybmenuem e (puc. 11, a),

Tlle 3aiep:KHBAaeTCH M3OLITOK Macaa, BbITEKAMOUIEro M3 MOAWMIHNKAE,
C UeabIO TNpefloXpaHelns OT pacTekaHus Mo MexaHuamy. [las ypennue-
HHS TIPOYHOCTH M YMeHblleHHsi BEPOSTHOCTH MOJOMKHM Lalihbl ¥ OCHO-
BaHHs ee CJelyeT NpedycMaTPHBATh HEGOMbLIOE CKpYIJeHHe OCTPHIX
yryioB, coobpasysich ¢ HaauuueMm $acoK HIH CKPYIVIEHHH OCTPBHIX YIi10B
B OTBEPCTHSAX MOAWMNHHKOB. [as rtpuba ¢ MaabM 4YHCAOM 3Y0beB

(6+7) nuamerp BNAAHH dj ObIBaeT HACTONBKO MaJj, 4TO YMEHBUIHTL

ero A0 3HaueHus dy M3 YCJAOBWS MPOUHOCTH AMaMeTpa Landui He Mpen-
CTaBAAETCH BO3MOMHBIM,

gy 0 & . o 8 3 d)

Y NN

NN
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Puc. 11. Koncrpyxunn nand

B sToM cayuae NpuHuUMAaiOT de=dy ¥ ¢ ABYX KOHIIOB OCb BBHIIOJTHHAIOT
¢ maJoi komycHoctsbio (puc. 10, ), a dacky CBOAAT J0 MHHHMYMA.
C ueapio YMeHbIIEHHs] TPeHHA Landbl H TOpPlUEBLle MOBEPXHOCTH OCH, &
TakKe M TMPOQUIb 3yObeB MONHPYIOTCA, Eciu och He HMeeT ONOPHBIX
samiaeunkos (puc. 11, 6, 8, 2), To HeoOXOAMMO MpeayCMaTpUBATL MOM-
nstHuky (puc. 11, 8). PasMepsl nuauHApuueckofl uandsl NpH HaTHUHH
Y OCH ONOPHBIX.32MJIEUHKOB W AJIs TOAIIKIHAKA ¢ KOHHYECKO# HOpMO
MaCJeHKH NOKa3aHBl Ha pHc. 11, @, a s MOAIIMIHUKOB CO c(epiye-
ckolt Gopmoit mMaciaeHkn — Ha puc. 10, a. Ilpu chepuueckoit popye B
MaclelKe moMemiaercs Gonblilee KOJTMYECTBO Macia W OHO Jyulle TIpH
5TOM yhepxuBaercs, He pacreKasich. anna wandsi 0MKHA ObITb
TaKoil, 4TOGBI C YU4eTOM OCeBOro nepeMelieHust uanda HeCKOJIbKO BbI-
CTyNana W3 OTBepcTHs MopmunHuka (puc. 10, a). Pasmepsl uands 6e3
ONMOPHBIX 3aINIeYHKOB BHIGHPAIOT B COOTBETCTBHH C pasMepaMu: NOX-
munuuka (mo T'OCT 7137—65), npu 3TOM ClefYeT HMeTb B BHIY ABa
BaXHbIX (axrTopa: 1) mpouHOCTH Landsl A0MKHA ObITb TAKOW, 4TOOI
He MMeJa MecTa ee II0JOMKa B YCIOBHAX HOPMaJZbHOH SKCIAyaTalHll H
2) npu BeIGpaHHO# GopMe H pasmMepax Langsl B MaCleHkKe NOALINIHH:
Ka IOMKHO ObIThb JOCTATOUHOE KOJAMUECTBO CMa3KH, He0BX0AnMOe AJs
paGOTHl MEXaHHu3Ma B TeueHHe BpPeMeHH, ONpPeAenseMOoro TEXHHUECKHMH
yenosusamu. Jauua A’ UHJAHHIPHYECKOH 4acTH Landsl (puc. 11, 9)
7T0oMxKHA BBITh HECKOJBKO Goblile AJAMHBL /1;" OTBEPCTHS B TMOXMIHIIK-
ke — h’=1,2 h/. TIpu Majom 3nauesHu h’ ymenblnaercs o6heM Macia,
noMelaeMoro B chepuueckoil MacneHKe, H BO3DaCTaeT BO3MONKHOCTDL
ero BLITEKaNHs uepe3 Y3KYI0 KOJbLeBYyH Ilenb, 06pasylollyiocs mo-
BEPXHOCTAMH MaCHeHKH H YTOJIIIEHHOH YacTH OCH (Ha pHC. 11, 0 noka-
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* gecKylo Ilepefady, Korjla Yroa Mexny

3aHO [UITPAXOBOH JIMHHEH) , B cayuae canmxom G0AbMION AJHHE! LHAHH-
I |uecKoi JacTH Handbl ee MPOYHOCTh 3HAUUTENBHO YMEHBIIACTCS, UTO
\{OJKET BbI3BaTh OJOMKY HJH, TIPH HeJ0CTATOYHOH TBEPAOCTH, — NOTHY-
coCTh Laldbl. PexoMeHayloTcs CaeAyIOIHe COOTHOLIEHHS MeXAy pas-
MepaH nands ¥ INOAMMINHKA, [NOKa3aHHBIMH Ha pHC. 10 -m Lz
Dz(2':—3)d; = (1,1--12)hy; hem (2+3)d; r=~(3+4)d; R=
= (3,5-:—4)d.

§ 9. 3ybuarsie nepefaun

Tpe6oBanus, NpeabsBiseMble K 3y0uaTbiM Nepefayam npuéopos
BpemeHH. Bo Bcex MeXaHHYECKHX H 3JeKTPOMEXaHHYeCKHX INpHOOpax
BpemMeHy NPHMEHSIOT 3yGuaThie nepelady, KOTOphlE TpefHasHa4YeHHl
IS KHHEMATHYECKON CBfI3M MeXZy OTAeNbHLIMM BpAILAIOMIHMHCH 4Ya-
CTAMH MexaHM3Ma, npeofpa3oBaHHA HX YTJIOBLIX CKOPOCTEH M mepeaa-
BaeMbix ycuauii. B 3aBHCHMOCTH OT HasHaueHus M TpeOOBaHHA KOHCT-
PYKUHH MeXaHH3Ma TPHMEHSIOT CJAelyIOllHe BHAbI 3allervieHHH: KOHH-
OocfIMH Kojec B=<<90°%;
UWUAHHADHYECKYIO Tlepeiayy MpH NapasjelbHOM pacloOXeHHH oced
CLENJIAIONUXCH KOJec; KOPOHUYATYIO mepefauy, KOTopas 110 PacloioxKe-
HMIO OCel KoJec aHaJOruyHa KOHHYecKOW mepefave. B mpubopax Bpe-
MEHM HCIOJb3YIOT B OCHOBHOM TOJIBKO 3y6uaTblie mepefayn ¢ MPSMbIMH
3ybpavu. Kouuueckyio mepefauy, KoTopas IpH MajoOM MOAYJe 3alem-
JIEHHs BBI3bIBAeT OOJblliMe TPYAHOCTH B H3TOTOBJEHHM, NPHUMEHSIOT B
HCKJI0UMTEJIbHBIX CAY4YasX, KOTJa HeOOXOAMUMO TepefaBaTh 3HAYHTENb-
Hble Bpaulaionde MOMeHThl, YTO HMeeT MeCTO OObIYHO .B 33BOJHBIX
YCTPOHCTBAX KPYNMHOTaBapHTHBIX CTAUMOHAPHBIX YacoB H IIPHGOPOB.
B GoabmutcTBe cayuaes s 3y6uaThix map, pafoTaioliuxX mepHofnue-
CKH M HENpONOJIKUTE/NbHOE BpPeMs, NpH mepelaye HeOOMBbLINUX YCHIMH,
HanpuMep B MexaHu3Me JJs 3aBOJAKH IPYKHHBI H II€pPeBOJAa CTDPEJ]OK,
[IPUMEHSIOT BMECTO KOHHUeCKOH MeHee COBEDIIEHHYIO KOPOHUATYIO Ie-
penauy, Ho 6osiee MpoCTyIO B H3roTosaennd, Haunbomee pacnpocTpaneH-
HO#t B npuGopax BpeMeHH fBJAfeTcs 3yGuaTas mepefaya ¢ IHIHHADH-
YyecKumu Kosecamu. Koneca ¢ Manbim uucaoMm 3y6ves (6--14) B waco-
BBIX MeXaHH3Max HaablBaloT. Tpubamu. B 3aBHCHMOCTH OT Ha3HaueHHS
3ybuaToli iepelauy B HaCOBOM MexaHu3Me K Heill MpeLlbABASIOTCS pas-
Juunble Tpe6OBaHUs B YacTu BhIGOpa mpoduis 3y6beB M MaTepHAJOB.
Han6onee orTBercTBenHoll siBasteTcss OCHOBHAs 3yGuaTas mepenaua, co-
CTABNAIONIAs KHHEMATHUYECKYIO IeNb OT JABHratels. K CIHYCKOBOMY
Kosnecy. Ot paboThl 9TOH 3y6UaTON mepefaud B 3HAUUTENbHON CTENeHH
‘3aBHCAT KAYECTBEHHBIE XapaXTePHCTHKH NPUOOPOB BpEMeHH, HX TOuU-
HOCTh M CTaOWJAbHOCTbL NMOKasaHnui. K ocHopHOl 3yGuaToit mepenaue
NpeNbABASIOTCH ClelyIoliHe TpefoBaHu; :

OQecnequHe DOMBIIOTO NepelaToyHOr0 OTHOIIEHHS OHOH 3y6YaTof
-TIapou c meablo COKpallelnsd A0 MHHHMYMa KOJHYecTBa 3y6UaThix map
B Ilepenaue, YyTo YPE3BHIYAMHO BaXKHO € TOUKH 3DEHHUT YMeHbIICHHUS
radapnTos MexaHuaMa U YBeJHYeHHs NPOJOJIKHUTEIbHOCTH ero paboThi;

yMeHbIICHHe yAeNbHOTO [aBleHHS B 3y0ObaAX. ITHM JOCTHTAETCH
NOBLIICHHe M3HOCOCTOMKOCTH M 4acTHYHAs CTa8HIH3allHsl TPeHHs, 4TO
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HEeOOXOAMMO I TOBBILIEHHS TOYHOCTH H CTAGHABHOCTH TIOKa3aHu}y
npubopa BpeMeHH;

HEOGXOANMOCTb B GOMbIIHX GOKOBBIX W PafHANbLHBIX 3a30PaX Meik-
Ly 3y6bsiMH KOJIEC C Heabl0 YMEeHbIIEHHs] BO3MOMKHOCTH 3aKNHHHBAHs
Nepefayu u OCTAHOBKH MEXaHH3Ma B cJyuae MONafalHs OBIIH H Meg-
KHX UacTHll, ©Mes B BHAY MaJible nepegaBaeMbie MOMENTHI;

TEXHOJOTHYHOCTH: QopMa 3y6beB A0MKHA BhITh TAKOMl, YTOGH Gblia
BO3MOXKHOCTb TOMNHPOBATH NMPOPWIb € 1e]bI0 YMEHbUIEHHS TPEHHS 1
HzHoca (Tpubs). \

C uenbio ymeHbINeHHs TpellHs Kojdec 3yGuaThle mapbl (Kogeco i
TPHO) H3FOTOBAAIOT W3 PA3NHYHBIX MAaTE€PHAJOB, COCTABNSIOUMX AHTH-
(QpHRUHMOLNYI0O Tapy: KoJdeca — H3 CBHHILOBHCTOH JATYHH Mapku
JIC63-31, KOTOpYIO M1 MOBHIIIEHHsST TBEPAOCTH 06pabaTHBAIOT B XO-
JOHOM COCTOSIHMH NyTeM MPOKAaTKH, a TPUOHL, 3yObs KOTOPhIX GOJbIe
YuacTBylOT B paboTe, ueM 3y0Oba KoOJec, — H3 BBHICOKOYLMIEPONHCTHIX
crajel Mapok ¥7A—V¥12A u 3akanuBaior.

Bcem nepeunciienHBIM TpeGoBaHHSM B GOJbIIefl CTENEHH, YeM J10-
Goe. pyroe, yIOBJAETBOPSET YacoBoe 3aleleHne, SBASIOLICECS KOppe-
THDOBAHHLIM WJIH BMAOH3MEHEHHBIM LUKAOMAANLHBIM 3alelJleH#eM.
Koppekuus oTHOCHTCA K 3aMeHe SMHLHK/IOHAL, OYEPUHBAIOUIEH rOI0B-
Ky 3y6a Tpuba myrofi OKpPYKHOCTH, UEHTD KOTOPOH HaXONMTCH Ha ero
HAYaJbHOH OKPYXKHOCTH, a pajuyc BEIGHPAIOT B 3aBHCHMOCTH OT BBICO-
Tl TOJIOBKH, OOLIUHO MeHbINell OmpefensieMoll TOCTPOSHHEM HJH pac-
yerom. ['onoBKa 3y6a KoJeca U3 TEXHOMOTHUECKUX COOGPANKEHHN TaKHe
o4YepueHa mno Ayre OKPYMKHOCTH, HO BBICOTA TOJNIOBKM NOYTH COXpaHsier

.CBOIO BEIHYHHY, T. €. BRICOTY TeOpeTHuecKoro npoduns. Hoxku sybner

KoJec u TpuboB 06pa3oBalbl pajHaIbHBIMH HPSAMBIMH, KOTOphE Npej-
CTaBAsAIOT COGOH TEOPeTHUECKH NPaBHJIbHbBIE KPHBblE — FHIIOLHKIOHIEI
A7l 4acTHOro cJyuasi, KOrla pajaMyChl BCIOMOTaTeNbHBIX (o6pasyio-
IUX) OKpyXHOCTeH Kojseca u TpuGa paBHBI COOTBETCTBEHHO MOJNOBHHE
PafnyCcOB HAayaJbHBIX OKPYKIOCTE, ; ;

Hacosoe 3aunernjieHne, KaK M YHCTO LHKIOHAANLHOE, B CPaBHEHHH C
5BOJIbBEHTHBIM HMeeT Psijfi CYL(ECTBEHHBIX HEJOCTATKOB, 4 HMEHHO:

BbICOKAas UYBCTBHTEJNBHOCTb K H3MEHEHMIO pACCTOSHHA MMy
LEeHTPaMH KoJiec. DTO BHI3bIBAET HEOGXOAHMOCTb BHICOKOH TOUHOCTH
00paBoTKu Kak 3y6uaThiX KoJec H TPHOOB, TaAK U OTBEPCTHH B MOJLIIAI-
HHKaX; i

MaJjiasi TPOAOKHTENbHOCTb 3allelseHuss NpH Koshduiuente mepe-
KpEITHS <1, Hapymiawouas naaBHocTb nepenaud. [lo xapaxkrepy nepe-
Jaul 4YacoBOe 3allelyieHHe SIBAAETCS OANO3YOBIM, T. e. B 3auelJIeHHH
HaXOJUTCS BCETZAA TOILKO OfHA MApa 3yObes;

OTCYTCTBHE B3aNMO3aMeHAEMOCTH. B TO BpeMs Kak cepHio 3y6uaThix
KOJIEC 3BOJILBEHTHOTO NPODH/IA NPH OJHHAKOBOM MOJYJE MOXKHO H3rO-
TOBJAATb OAHHM H TeM JKe HHCTPYMeHTOM (uepBsiuHOH ¢pesolt), B yaco-
BOM 3alenyeHHH IJd KaXXJIoro Koseca H TpuOa HEOOGXOIHMO HMeTb
CBOIO ()pesy. DTO BHI3LIBAET YBE/JHUSHHE HOMENK/IATyphl HHCTPYMeHTa
¥ 3HAYHTENbHO YCJOXKHSET NMpoLecc NMpoH3BOACTBA. llosmyuenue Toumo-
r0 9acoBOro Npodu/isa BOSMOMXKHO TOJBKO MeTOLOM KomupoBauusi (¢pe-
3epoBaiHHe MOAY/IbHOH ()pe3oll), OPH 3TOM, OAHAKO, HEBO3MOMKHO CO-
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£paHuTh NOCTOSHCTBO Inara. Merox o6KaTa mpH H3TOTOBJIEHHH KOASC ¢
4acOBbIM NPO(HIEM NO3BONAET NOMYYHTb NOCTOSIHHBIA AT M MAJIOe
‘pajinanbHOe OHeHue, HO B 3TOM C/Iyuae HaGIONAETCS HCKaXKEeHHe npos
.(puais, 9TO OTPAXKAETCH HAa KauecTBe 3alleleHus; _

- yMEHBbIIEHHE BBICOTHI IOJIOBOK 3yObeB Kojeca M Tpuba, a. TaKKe
gaMeHa SMHUHKIOHL AyraMH OKDYMKHOCTH NPHBOIHT K HENOCTOSHCTBY
HepefaTouHOr0 OTHOIIEHH M BPALAIOIIEr0 MOMEHTAa, YTO HapyIIaeT
NOCTOAHCTBO AMIIMTYB H NMepHoAa KoJebGauust ocuuansropa. Caencr-
BHEM STOrO ABJIAETCS TPYAHOCTb B OleHKe TOYHOCTH NPUGOPOB BPeMeHH
‘B YCJIOBHSX NPOH3BGACTBA TIO MTHOBEHHBIM XOZaM, MONyYaeMbIM Ha
npubopax [1ITH-4 u I1-12.

CymecTaeHHble HEOCTATKH YaCOBOTO 3aleNJIEHHS TeXHOMOTHIECKOs
TO NOpfAJKa NaBHO YyXKe NPHUBEJIH K MBICIH O 3aMeHe 3TOr0 3alelieHus
JAPYTHM H B HaCTHOCTH KOPPErHDOBAHHLIM 5BOJbBEHTHBHIM. B 3TOM Ha-
PaBIeHHH OblIH TDPOBENeHb HEKOTOpHle HCC/IeLOBaHus, KOTOpHIE,
‘OLHAKO, SABJSIOTCA HELOCTATOYHBIMH, YTOOB MO MX JAHHBIM MOXKHO
‘OBlIO0 faBaTh KaKHe-NTHOO ONpeneseHHbE BHIBOAL H PEeKOMeHalluH, H
HacoBO€ 3aleIIeHHe NPOJO/IKAET 3aHHMATh NPOYHOE MECTO B 4aCOBBIX
sexanusMmax. Ilo xapaxrtepy npeo6pasoBanus YTJIOBBIX CKOpOCTedl 3y6=
HaThble Mepelayn MOTYT ObiTh YCKODEHHBIMH M 3aMelJeHHhIMH. B Mexa-
HIMecCKHX uacax W NpHOOpPax BPeMeHM OCHOBHaA mepefaua SBASETCH

- .JCKopeHHo#. B 5TOM ciaydae BellylMMH B mepenaue sBJSIOTCS KoJleca,

BELOMbIMA — TPUOEL. B 3amemnennofi-mepepaue BeLYIUMH, Hao6OpoT,
ABIIAIOTCA TPHOBI, a BENOMBIMH — Kojleca, [IpHMepOM saMeleHHOR
NEPenaun AB/IAETCS CTPEJOYHBI MEXaHH3M YacCOoB. CymecTByior Takxe
YCKODEHHLIE M 3aMeJlIeHHble Nepeflaud, COCTOSIHE TONBKO H3 KOMEC.
Pasmepnl mpoouiis 3y6LeB NpH OIHOM H TOM XKe MOJy/fle 3aBUCAT OT
XapaKTepa mepefauu M YHCIa 3y6beB CIHEMIsIOLlecs napnl KoJjec.
Pacyer asnemenros npoduieit 3y6res TPHOOB M Kouec. Kak yxe
FOBODHJIOCE, 4aCOBOE 3allel/IeHHe SBJSIETCH BHIOM3MEHEHHBIM LHKJIO-
HL4JIbHBIM 3alEIIEHHEM, B KOTOPOM BHICOTa TOJMOBKH ay6a tpuba, 3a-
BHCSIIlasi OT pajiuyca JyrH, ouepuHBAIOMWel Npoduab rONOBKH, MeHbIle

* TCODETHUECKOH, T. €. OnpeneaseMoil NIOCTPOCHHEM HJIH PacYETOM.

Pasnnuatorcs JETLIpe OCHOBHBIE QOPMBI TOMOBKH 3y6a TpuGa:
%OpMa Alo=(('/2)s]; dopma Blp= (*/s)s]; dopma Clo=(°/s)s; dopma
(p=s], rae P — pazauyc nyru, ouepunBaouled TONIOBKY 3y6a; § — TOJ-
1lKuHa 3y6a Mo HayaabHORH OKpyXKHOCTH. Popmy A rososku 3y6a Tpuba
JOUTH HE TPHMEHSIOT, a (opMy D HCTIOIb3YIOT - TOJLKO TpH 2=6,
Hau6onbmee PACIIPOCTDAHEHHE MMEIOT TPHOH ¢ BOPMOf 3y6a B u C.
Tomunna sy6a mo HAYaJblIOR OKPYXHOCTH §=K,f, rne K, — K03(-
fxbauuneur, ONpPENeNIOMUH TONMHAY 3y6a; ¢ — mar KoJeca mo HAYANh-
Hon okpyxuoct. [us BenoMuix Tpubop Ks=1fs mpu 2,<<10, K.=2/s
’npu 2:>10; nns Benymux xomec K:=0,5; a1s xomec u TpUGOB mnepe-
A2y, B KOTODHIX TPHOG MOXKeT GhITh HHOTZA BEAYILIHM, a HHOTAA BeJO-
MBIM, Ks——-00,45. Takum o6pazom, mis BEIyIIHX KOJMeC TOJINHHa 3y6a no
HatlaJIbuH(Im OKPYXKHOCTH DaBHA IHDHHe BNAJMHL, 4 GOKOBOH 3a30p,
g;sg:mB/sz‘ v /10 ¢, ocymecraaseres YMeHbIIEHHeM TO/ILIMUHBEL 3y6a
o €pEllauax, B KOTOPHIX TPHO MONKeT GhiTh BENYLIUM, MIH B
“Iydae sanensieHHs ABYX Kojlec GOKOBOGH 3330p NmOJNyyaeTcs yMeHblme-
21901 '
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HHeM Ha OJMHAKOBYIO BENHYHHY TOJIUWHBI KoJeca TpHOGa M pasey
(Y10)t. PanuanpHeli 3a30p HEONHHAKOB B Kosece H TpHOE: B KOJaece
Gonpwe, B TpHOe MeHble. PanaibHbi 3asop B TpuGe He HOMxkKen
6biTe MeHbile 0,4 m, McXOOHBIMH maHubIMH AaAd pacuera SABASIIOTCH
BENWYHHH 2, m, Ky, p B Re. das Benomeix Tpu6os R,=R. Pacuer s7e.
MeHTOB MPOdHIA KoJeca H TPpHGA € YACOBHIM MpOBHIEM 3aLemIeHus
NPOH3BOAHTCS TIO ORHMM H TeM XKe (GopMynaM B MOCAELOBATENBHOCTH,
ykasaHHOH B TaGa. 3. B tabn. 4 npuBomaTcs sunaueHHs MOAyJiei m,

Puc. 12. Cxema K pacuety pasMepoB npoduis 3y6a

npEMeHsieMblXx B npHOopax BpeMeHu. C meablo COKpallleHHs o6bema
pacueTHhIX paboT B Hpolecce TPOEKTHPOBAHHs . 3alleNJeHHH Hay4HO-
HCCAELOBATENIbCKAM HHCTHTYTOM 4acoBoi npoMbiieHHocTn (HHMIHuac-
npoM, Mocksa) 6ui1 paspaboran 'OCT 13678—68 na mepenaun 3y6-
yaTble NUAHHAPHYECKHE C MaJbIM MOAYJAeM M C HYacOBLIM NpPOGUIEM,
B KOTOPOM OCHOBHLIMHM TIapaMeTpaMH, XapaKTepH3YIIHMH mnpodHIb
TOJMIOBKH 3y0a, ABJIAITCH KoabduuueHtH K. n K,. DTH mapaMerph,
onpefenaiolive TMOJ0KeHHe IEeHTPOB H DANHYChl OKPYXHOCTEH, KOTO-
pLIME OuepueHbl TOJOBKH 3yObeB KoJeca M TpuOa, Ba)KHble, Tak Xakx
OHM ONPEJe/IAIOT OCHOBHble KHHEMAaTHUeCKHe U JUHAMHUeCKHe Xapakre-
pPHCTHKE 3yOuaToif mepefauu ¢ Yacosbim npoduieMm. TOCT 13678—68
yCTaHaBJHBAeT YHCIOBLIe 3HaueHUsi napamerpos K. u K, ans mepenad,
B KOTODHIX TPHO sABJIfETCS BeLOMEBIM, W JJIf Iepenad, B KOTOPhIX TPHO
MOXeT OBITb KaK BeAOMBIM, TAK H BELYIIHM.
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Ta6auma 3

e

D aepmenT aybuaToro
saneuaesns (pHC. 12)

PopMyaa

TTpumeyanune

Paccrosinue MEXKIY
[eHTpaMH CLENJISIO-
Huxca Koqec L :

Pamiyc  JeJMTENLHOR
OKpYKHOCTH R

OxpykHo#t war !

Yraosoit 1ar T

11lar no xopxe fx

Tonmuua 3yba no Je-
JIUTEABHONH OKpYHHO-
CTH §

Yraopas IIHpHHAa 3Y-
6a 2[31 ¥

XopnanbHasi TOAUHMHA
JIeAHTENbHOM OKPYH-
HOCTH S

Pagnyc  OKpYXHOCTH
BRICTYNOB  (HapyX-
_ Ho#) Ru

Yraosas IMpHHA Bla-
aunbl 3y6a 205

Paguyc  orpyxuocTH,
o  KoTopofi  3y6
HMeeT HaubosbuIyio
TOJLUHHY R’
Hanbonbmas rtommmuua
3yba Sy

Illnpura Bnagupsr mo
AEJNUTEJBHOR OKPYXK-
HOCTH s’

Beicota ronmosxu ay-
6a I’

Bhicora  noxku 3y-
6a A"

L=[m(zx+2.)]/2
R=zm/2
I =mnm
1=360°/z

x=2R sin (180°/2)
s=Kit

201=KiT
5x=2R sin f;

Ry =R, cos Bs +
+ ]/92_ R” sin2p,,

M e Ll 7t o

¥ 2RR,

=¥

283 =1— 281 —2erie e =8 — 0;=

= arcsin‘ — arccos X

g c

R? 4+ R:— @2
X_—-—-_

2RR,

R’ = R,cos 8, rne 6 = arcsin

2R’ (81 + <)

180°
8= (1—K,) ¢t

B

h‘=RH—R=RCCOS By +
+1/ e@— R Simn2g;— R

h,: Sy h; + &y

h;:h;—}—c,

Zy B 2p —uncna 3y6Gb-
ep Koneca u TpHba

K — xovddunuent,
ONpeNensIOHE  TOJ-
wuny 3yba, 3Haue-
HHSL KOTOPOro ObLIH
JlaHBl paHbIue

Tax xak nas Tpuba
R =R, 0 fi'= ;

— = ResinTa—
— R (1 — cos B)

€k, Cp-— PajHalbHBIE
3a30pbl B KOjece H
TpubGe, KOTOphie He
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I podonrxcenue Taba 8 MenThl, TlepellaBaeMble 3ybuaToil meperauell pacCcMaTpuUBaeMOro THUIA,

Sl i e oueHb MaJjbl, TO HETOUHOCTH M3TOTOBJEHHS KOJeC, OCOOEHHO panualb-

| sanenaenus (puc. 12) Popmysa Tlpumeuanne itoe. BueHHe, CYIECTBeHHO CKa3blBAKOTCA HA pabore npubopa. HoaTOMy

; | [omycTHMOE DajHaljbHoe GueHne VA STHX KOJEC OYeHb Majo H Co-

[ N & cragager 0,003+-0,005 mm, a HapesaHue 3y0beB TPOH3BOAST B yaae

no ﬁm pegnd et i ~ MerofioM OOKaTa. ITo ycaoBusM paboThl BKIIOUeHHe H BBHIKJIIOYEHHE

. =04 m pprOOpa OCYLIECTBAIOT INepeMelleHueM LeHTPa BKJIOHAIOMWero KoJje-

Paguyc  oxpykHocTs " Rs=R—h" ' .ca, 4 COOTBETCTBYIOU(UM peryJinpoBaHHeM MOJIOXKEHHA LeHTpa 3TOro

‘ paﬁﬁﬂ"iyﬁ: ey g : - gosteca — M3MeneHue rayGuiibl 3allenends 3yG6uaTofi maphl i oGecre-

3l HH o' 3 i uppaeTcsi HaJexHOCTb pabotel npuGopa. Tak kak sybuartas napa

il ..~ paBoTaeT B YCJAOBHSX MEHSIOIIEroCs MEKUEHTPOBONO PAaCCTOAHNUS, A KO-

’ | 1—sings ] Jieca H3roTOBJSAIOT METOAOM ofKaTa, TO wIIpO(i)PIJ'IPIPOBaHHe KoJieca lene-

Il BokoBoft a30p ¢ e t—(Sx+51) ~ €006pasHO OCYLIeCTBASTH MO SBOJbBEHTE € GOJBUIMM YIIOM 3allene-
||V Hua (30--35°) c nesbio moJyyeHHsi HeOOXOAHMOH NMPOYHOCTH 3yGa.

- TabGuuna 4 . Pasmeps! 3y6beB KaKaA0ro Kojeca MOTYT ObITh ONpe[e/eHbl pacyer-

HBIM TyTEM HJIH HalileHbl H3 OCTPOEHHs CONPSIXKEHHbIX npodumeir. Tak
" KaK pacueT 3BOJbBEHTHl BecbMa NPOCT, TO OCTAHOBHMCS Ha DacCMOT-
peHHH aHAJIHTHYECKOrO METOAa ONpele/ieHHst pasMepoB npoduied
i - 8y6ees. Ilyctp 2; u 29 — uncia 3y6bes, a /M) U Mg — MOLYJIH Belyliero
1 | 0,0500 0,0950 - 0,1800 0,3800 H BEIOMOrO KoJec, IpPHYEM mMi=~Rm,y, rle R=2--3— Ko3DPHIHEHT

|
I

.H | Moayan, MM
IIf

il , 0,0525 0,0975 0,1850 ; 0,4000 - KpaTHOCTH miara. YToJ1 3allenieHtst 0603HaUNM Yepes a.
| 0,0550 0,1000 0,1900 0,4200 Panuych, HauaabHbIX OKPY2KHOCTEH
| e -
| 0,0575 0, 1050 0,1950 0,4400 , ] " ol
; 0.,0600 001100 02000 04600 Ri=2im[2 1 Ry=2ymy|2=25m,/(2k)
' 0,0625 0,1150 0,2100 i 0,4800 B palHychl BCIOMOTraTelbHbIX OKPYXKHOCTEH
. 0,0650 0,1200 0,2200 0,5000 ;
| - 0,0675 0,1250 0,2300 0,5500 , Rie= R, €08 G5 Ry.= R, cosa. ,
! AR of 0,2400 Oy | DB0JAbBEHTA SIBAFETCA TPAaeKTOpHeH TOUuKH P npH KaueHuH Oe3
' 0,0725 0,1350 0,2500 0,6500 CKOMbKEHNsT npsamMoil AB 1o BcrnoMoraTeslbHOH OKDYXHOCTH KoJeca.
0,0750 -0, 1400 0,2600 0,7000 . Toraa ans koseca / moxHO Hanucats (pHc. 13):
0,0775 0,1450 0,2700 ’ 0,7500 : :
| 0,0800 0,150 0,2800 0,8000 PC=R tga; P\C,=PC+~CCi=R, tga+RF=R, (tga+P);
i 0,0825 0,1550 0,2900 0,8500 i : L e e :
: 0,0850 0, 1600 0.3000 0,9000 - 80, =P,C/R,, =R\ (tge+B)R, =tga+B
! 0,0875 0,1650 0,3200 0,9500 a,=arctg (g a+6); a;=a-+f—a,=(a}B)—arctg (tga4B).
| 0,0900 0,1700 : 0,3400 1,000 L
| 0,0925 0,1750 0,3600 — i
Tipumeuanne. [IpeANOYTHTENLHLE MOLYAH NONNEDKHYTEL. . : ()IP1 = V R?c + R%c (tga+E2=R,, l/l +(tg a-FB)2

Koopannaramu rtouku P, ssaserca yron o'y u paccrosinne OPi.

Pacuer oCTpPOYroabHOro 3allenieHHs. B mexaHuaMax uacoB ¢ ce- B . D, scorsetoracaio

|
|
I KYHIOMEPOM M APYrHX MOIOGHBIX MpHOOPAX, NpefHA3HAUSHHBIX A/A

M3MepeHHsl TEKYLIEero BpeMEeHH H KODOTKHX TNIPOMEXYTKOB BpeMeHH, Gy=(a -} 28) —arctg (tg @ +-28); O,P,=R,, V 1 (ig a1 20).
‘ CTPeNKH CEeKYHIOMepa TMPWBOAAT BO BpAIlEHHe W OCTAHABAMBAIOT mMe-
PHOAMUECKHM BKJIOUEHHEM H BBIK/IIOUeHMeM 3y0uaToii mnaphbi, 3yObf Haist npousBoabHOl nocaenyomel TOYKH
'KOJIeC KOTOpOll MMeIOT creunanbhblii mpoduab. [as obecrieyenus Gea- : ’ (
.
OTKA3HOCTH BKJAWOUECHHS H yMeHbIUeHHS NMOTPEHIHOCTH B H3MEPEeHHH KO- : an=(a 1 nf)—arctg (tg a + n8); i (10)
POTKHX TNPOMEXKYTKOB BPEMeHH LIar BeJOMOro KoJjeca IPHIHMAIOT B 2 ot
9—3 pasa MeHbllle 1Uara Befyllero Kojaeca. Tak KaK BpaulaiouiHe Mo- : OP,=R, V T+(lga+nip. \ (11)




Hna uactu 5BONMBLBEHTHI, DACMONOXKEHHOH HHKe moJi0ca P 3a-
LenieHus,

an=arctg (tg a—nf)—(a—nB); OP, =R,V T+ (iga—rB

Jns roukn Py, nexallelr Ha BCIOMOraTeabHORN OKPYXKHOCTH KOJe-
ezl ; .

OPy=R,; POC:PC:RIC(a‘:"'ao):Rlctga,
OTKY[1a

a+tey=tga um gy=tga—a.

0;
. ¥
Rz
A 0,
R o
W
& P,
J B K ;
p
A
4
0 ey ¢
o c,
Q’QZ E
a 2
o - 8
2 @
. i
] +
Rl 5
Puc. 13. Cxema K pacuery mpotuns ayfa 3BOJLBEHTHOrO 3alell-
JIeHHs]
OnpenenuB KOOPAHHATH AJs pstma touek Py, Py, Ps, .., P, u no-

CTPOHB Y4acTOK KpuBoH PoP,, mposoaum npsamyi ON nox yraom y
K JuHuH nentpoB 00y, rie 2y— yrjioBas IIHPHHA 3y6a MO HAYAJbLHOM
okpyxHoctH. [loncraBus B Buipaxenue (10) a,’=¢y, onpemenum np.
Pemum sto ypaBuenne meronom nopbopa, a 3ateM no gopmynae (11),
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noJjgaras 0,P, =R HalileM paguyc HapyXKHOH OKDYXKHOCTH KoJeca.
Jkanee vepes TOUKH N, P 1 Po IDOBOLKM AYry OKPYKHOCTH, 3aMeHsIO-
[[YIO 3BONDBEHTY. OﬁblluIHO pajuyc 5Tl AYTH BeJHK, a IVIHHZ AYTH Ma-
a. ITosTOMY NIpH ManOH BEICOTE 3y6a ¢ He3HAUNTENLHOH NCTPeIIHOCTDIO
wmoxHO 3amenuth xyry NPP, npswmoii, npoxoasuei uepes Touku N u s
Jlas mOCTpOeHHS 3yObeB Kosaeca HeOOXOAMMO ONPeNelHTb YroJa IpH

G,

Puc. 14. Cxema x pacuery npoduas 3y6a OCTPOYTOJLHOrO 3auen-
: JIeHus

BepiuuHe 26 M pajuyce BCOMOraTeNLHON OKpYXHOCTH re. Ha ocuopa-
HUM cxembl (puc. 14, a) u3 tpeyroaphuka O;PN mo Teopeme CHHYCOB

fO=arcsin[R, sitt y/(PN)], rae PN:l/ R4 R%H—-QlelRm cOS Y.
CrenoBartenbHO:

. sin
6=arcsin R, sin ¥

- : r.=R,, sin b,
V R} + R}, — 2R iRy, cos 1

IIpoBopum uepes Touky N BHewWHIOI OKPYKHOCTb KoJeca, KOTOPYIO
B Toukax Ny, No u T. 1. feaum HA 2; PaBHBIX yacTell, 3aTeM H3 TOUYeK
AEJIEHHA K BCIIOMOraTeJbHOH OKPYMKHOCTH r¢ NPOBOIMM KacaTeJbHblE,
KOTOpBIe 06pasyioT npoduib 3y6beB Kosneca. 3aMeHa 3BOJbBEHTH NpH-
MBIMH TIpH GosblIOM umcie 3y6beB. (160—300) BHOCHT HecyulecTBel-
HOE HCKaxKeHue npoduusi, KOTOpoe TPYLHO 3aMeTHTDb l1a NPoeKTope Aa-
Ke Tpu GosbmioM yBennueHun (50X mam 100X). B To xe Bpems 3710
H3MEHeHHe npodu/is ynpoulaer npouecc ero nocTPpoeH s, a caMoe rJaas-
HOE — 3HaunTe/NbHO O6JervaeT H3rOTOBJEHHe 4YepBAuAOH dpesul, Heob-
XONUMOH 1ast (pesepoBaHus 3y6beB. AHAJOTHYHO pPaccMOTPEHHOMY
NIPOH3BOMTCST pacueT U NMOCTPOeHHe 3yObeB BeaoMoro koseca 2. Ha
PHC. 14, 6 mokasaHo 3auensieHHe IBYX KoJec paccMaTpHBAaeMOoro THNA,
NIPUMEHSEMOro B MexaHH3Me CeKyHAOMepa cueTdynka MoTouacos. [lo-
CTPOCHiKe mpoyusBesieHo TpH Ko3(PHLHEHTE KPaTHOCTH MOAyJasi k=2.

Kak BuAHO H3 cxembl, sanennenne Belyulero Koseca I ¢ BeIOMbIM KO-
JIECOM 2 OCYIIeCTBIseTCs uepes 3y06. '
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TRABA 11
TMMOBBIE ¥Y3JIbl MPMEOPOB BPEMEHM

§ 10. [leuratenu mexaHMUSCKMUX
npubopoB BpemeHn

B mexaHNHeCKHX HpHﬁOan BPpEMEHH B OCHOBHOM IDHUMEHSIIOT rHpe-
BBHIE H MNDYXKHHHbBIE ABUTATENH. FHpeBbIe IBHTATeNH, [IOCTpOeHHbIE Ha
NPHHIHKIIE HCNIOMb30BAHNUS CUMBI TAXKECTH, IIPOCTHI IO YCTPOﬁCTBy H Ha-
JEeXKHBI B paﬁoTe. InaBHBIM Xe ux JOCTOHHCTBOM SIBJSIETCA MOCTONII-
CTBO Bpaulamwowmero MOMeHTa, IepefaBaeMoro kKoaecHol cucrteme. Ilo-

o=

@I

Puc. 15. I'npeBoit npusog co wnypost

CTOSINCTBO BpALlAIONEro- MOMEHTa CTaOMJAHSHPYET AMIIHTYAY WU
neproj] KoJebaHua MasTHHKA, YTO NOBBIIIAET TOYHOCTb XORa uacos. On-
HakKo 00/1acTh NPHMEHEHHS THPEBbIX ABHraTeseil BeCbMa orpanuuena —
TOJBKO AJsl HENEPEHOCHBIX 1acoB W NPHOOPOB. B mepeHocHbIX ¥acax u
npubopax BpeMeHH MNPUMEHFIOT NPYXHHHBlE ABUraTeNd, KOTOphle HC-
NOJb3YIOTCS M B MasTHUKOBLIX uacaX. [IpyXHMHHBIN [ABHraTenL IOCT-
pOeH Ha MPHHUMIE HCNOJAb30BaHMsI 3HePTHH NpeABaPUTENbHO aedop-
MHPOBaHHOI OOLIYHO CNHPaJbHON NJIOCKOH NPYMHHBI, OXHH KOHel, KO-
TOPOH 3aKpen/eH HeNOJBHXHO, a APYLOH COelHHEeH ¢ Bpailalouleics
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fgpanneﬂnﬂ ¢ THPEBbIM HMEET ClAelylollHe NpeHMyllecTBa: oOecredy-

agbi0 (Koseco MM 3aBOAHOH Gapaban). IIpyHMHHBEIR IBHTATENb B

Baer mepeavy SHEPTHH DPEryiasiTopy B Ji060M OJIOXKEHNH MeXaHH3Ma;
uMeeT Maible rabapuTHbie pasMepbl; N03BOJSET CO31aBaTh HacOBble
MexaHI3Mbl MaJblX PasMepos. [lepeuncieHHble JOCTOMHCTBA NPYXKUH-
WOro ABWraTeNsl CO3IajH YCIOBHS AJs €r0 LIMPOKOTO NMPUMEHEHHs He
rONbKO B Yacax u npubopax BpeMeHH, HO M B Pa3JHUHBIX TOYHBIX NPH-
gopax. HenocTaTkoM HPYXKHHHOIO JBHIATeNA ABJSETCS HENOCTOSHCTBO
ero BpAaLLAIIIEro MOMENTA. ;
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77
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Puc. 16. TupeBoil NPHBOA ¢ LENBIO

Inpesbie asurateaun. Berpeuaiorcss asBe Pa3HOBHAHOCTH THPEBOTO
JBuratens: co WHypoM H ¢ uenbio. Ha puc. 15 nokasano ycrpoicTso
THPEBOro MPHBO/JIA €O WHYpoM [4].

Ha ocn 8 xectko saxpensien Oapaban 2 um CBOOGOAHO BpallaeTcs
Gapabanuoe koneco /, coefinHennoe ¢ 6apabanom 2 ¢ NOMOULbIO Xpamno-
.BOTO yCTpPOIiCTBA, COCTOSILIIETO H3 XPANOBOrO KoJeca I, XKeCTKO COoejl-
JHeHHOro ¢ Gapabamom, u cobauku 4, BpallalouUlelcsl Ha OCH, 3aKpen-
JISHHOH B cnule 3aBoaHoro kosneca. Cofauka npumxara K 3yobsaMm xparo-
BOI'O Koseca mJockoil npyxunoft /0. OxuH KoHell WIHypa 7 NPHKpPeENJeH
K BGapabany, a Apyroii nepexuHyt uepes OJOK 8§ M 3aKpemjeH Ha
Kpioke 6. Ha BoicTynatownit u3 6apabana koHel ocu 3, umeloulell ¢op-
My KBaipaTa, HaIeBAEGTCH 3aBOJHOW KJ/IOYU, NIPH BpallleHHH KOTOPOro
Bpamaerca ¥ 6apadan. Ha nosepxuoctn 6apabana umeercss BHHTOBAs
Kanaska. [llnyp 7 namartuizaercss Ha Gapabad u rups 9 noAHHMAaeTCs
BBepx. ;

Ha puc. 16 nokasano saBoiHoe YCTPONCTBO [Jsi THPEBOrO JBUraTe-
Jisl, THe BMecTO Oapabana mpHMenelno LENHOe KoJdeco (3Besfouka) [/
€ 3yObsiMu, Ha KOTOpble HaieBaloTesl 3Benbss uenn 2. Ha opun kouel
LenH, cHabKeuHoH KPIOUKOM, MOABEIINBAIOT THPIO, 2 APYTOH € KOJbLOM'
CBemnBaercd csobonno. C AByx CTOPOH OT 3Be3JOYKH TOCTABAEHDL!
WaKoL 4 it 5, KOTOpHIE CTYKAT HATPABJSIOWMMH IS UenH, 3Be3104Ka
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3y6uaThiM BeHUOM. DT0 06YCIOBAHBACTCH B NepBYyIO ouepeab TpeboBa-
HUAMH [OJMYYEHHST MaKCHMaJbHOH 3HEProeMKOCTH MPYXKHMHHOLO ABHIA-
TENSI U COOOpPaMEHHSIMH TEeXHOJIOIHYECKOTO nopsifka (TOYHOCTH M3TO-
TOBJIelusl, COKpallenne YHC/a, TEXHOJIOTHUECKHX Onepauni).

CooTHOMEHHUST B 3aBOAHOM Gapabaue. Ha puc. 17, a
npeacTapjena KOHCTPYKLMA TIOABHAHOrO 3aBOAHOro GapabGaHa mpy-
KHNHBIX IBHraTesell 118 MajoraGapuTHBIX YacoB ¢ GYKBEHHBIM 060-
SHAUCHUEM ero OCHOBHBIX Pa3MepOB, Npeje/bHEIE 3HAUEHHS KOTOPDLIX
yKasaHbl B Ta6. 5.

Ilpu monbaosanum s1oft Tabauued, cocramieHHON Ha OCHOBaHuH
AAHHBIX KOHCTPYKUMI NPHOGOPOB BPEMEHM OTEUECTBEHHOIO MPOH3BOL-
CTBa, PEKOMEHAYIOT IPHHHMATh CPeHHC 3HAYEHHST YKA3AHHBIX BEJAHYHH.
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N SNy, = !
T s
N q AR
N .
P e L t_zr -« B ‘% = ﬂlR
H \ } hF? :.-,
N 3 i N w7 W
\ 7 & Q 177 B ) ;

Pue. 17. Cxema x onpefeaensio ocHOBHBIX PA3MEDPOB MNOJBHIKIOLO Gapabana

3navenue A" 10nKHO GbiTh GOMbIIE TOH BeJMUMHBI, KOTOPAS HOJyyaeT-
cfl IyTeM pacuera Ha NPOYHOCThL MepBol 3yOuatoil mapbl. [loaoxenue
3yQuaroro Benila Ha GapabaHe MOKeT GbiTh NPOH3BONBHBIM, 1e/1eC006-

.pa3HO ero pasMmeuiaTh B cepennHe. B stom Ciydae IaBJjieHNe CO CTOpO-

Hbl 6apabana paBHOMEPHO pacnpeiensieTcsi Ha o6e uamgpel Bajga, Bol-
cTynsl B gHe Gapafana M KpblllKe NpeiHa3HAueHbl OI5 JYYWIero Ha-
npasjeHHss OGapafana Ha Bady H A4s YMeHbUWEHHs TepeKoca.
Hnorna mna GoJee TOUHOrO HAmMpaBaeHHs Ha Bany 6apadaH i KpHIIIKa
cualrxaloTesl TakkKe ¥ BHEIUHMMH BbicTymamu. C 1eJblo  HEKOTOPOro
YBEJIHUEHHS] FHEPTOEMKOCTH TIPYXKUHHOrO ABHIaTEAs MYTEM YBE/HUEHHA
[MHPHHBI b MPYXKUHLIL, 4TO 0COGCHHO GhIBaeT He08X0AMMO B Ma.oraba-
PUTHBIX Yacax, uHorjga NpuberarmT K pacTouke KPBILIKY 1m0 pagnycy R,
HEeCKOIbKo GosbIleMy panHyca pacTouku GapaGana R (puc. 17, 8).
Kpoiinka ¢ 6apafanoM JoJKHA COeIMHATHCS 6e3 3HaUMTeNbHOTO YCH-
JUSI H B TO K¢ BPEMs He NIPOBEPThIBATHCS. ITO AOCTHraeTcs COOTBET-
CTBYIOLUMM NOAOOPOM 3HAUEHHS yria @ M TOJLIKHHBL CTeHKH OapabaHa
u gpeiwky, C 3ToH wenblo Heobxoaumo B Gapabane cunmath dacky 7,
a B KPbillIKe NPeAycMOTPeTh NPHTYI/JAEHHE MO PAluyCy ri, WAH CHUMATh
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Ta6nuna

O6osHAYeHHT Pasmepnl
= .
' d (0,27=0,38)R

d, (0,50-+0,55) R

d (2,10--2,16) R

h Pacuernasi BeHUKHA

hl ' (004--0,08)R

ho (0,04=-0,I0) R

h; (0,12--0,15)R

hy (0,10--0,15) R

c ‘ (0,01+0,03)R

e (0,06=0,09) R

b H—(26-+h+hs)

" R (0,05-=-0,07) &

H B 3aBHCUMOCTH OT PasmMepoB

MexaHuaMa £
r (0,26+0,43) R
3=7°

(0,05=-0,10) A,

ny © (0,07--0,10)hg

ry (2,05=0,08) A,

dacky n;. Onpenenenne paguyca GapaGana B cayyae LHAKHIPHYECKOH

(muckoBoit) ¢opmbl MiaTuHBL, Koria GapafaH HaXOLHTCH B 3allejie-

HHH C LeHTPAAbHbIM TPHOOM, TPOH3BOAHTCS Ha OCHOBAHHH CXEMbl (puc.

48). B cooTBeTcTBHH € MPUHATHIMH O003HAYEHHSIMHM MOXKeM HallHCaTb

12] _
L bh2R, - re=D12, (12)

rite Ro i ro— pajuychl Haua/bHbIX OKPYMHOCTefi 3yGuaroro BeHua 6a-
paGana u uentpasbHoro TpuGa; D —Kanubp uacos; h—‘BbICOTa ro-
JIOBKH 3y0a. :

Taxk kax Ry=iro, 70, noAcTaBuB 370 B (12), noayunsm

bt h (24 1) ry=DJ2. ‘ (13)

Opuenruposouno b=0,010D; haxm.
Tak xak ro=2'ym,/2, T0, NOJACTAaBUB 3TO BbIpAXKEHHE B (13), omnpe-
HeJuM MOZyJb 3yGuaToil mapsl Gapaban — LeHTPaJbHbLH TPHO

m,=0,98D/[2-+(2{ + 1) z1]. (14)

Onpenenum paauyc pactouku Gapabana. M3 puc. 18 nneeM
2(Ry—h—c—e)=2R uan R=Ry—h,—c—e. (18)
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Opnentuposouno ;2 1,5 m;; c=0,02 R; e=0,06 R.
[loactaBuB snauenns hy, ¢, e u Ro=2zym,/2 & (15), onpenennm

R=(2;—3)m,/2,16. " (16)

Qopmynamu (14) u (16) MOKHO MOAL3OBATHCS L7 110601 (HopMbl
MIATHHB (KBaApDAaTHOH, NPSAMOYTOJLHON, GouxooGpasuoit n ap.), ecau
BBECTH NOHATHE O NPUBENCHHOM Kanubpe uacos. Kaiubpom wacos, co-
raacio 'OCT 10733—66, naswizaioT NOCAIOUHEIA JHAMeTp MJaTHHB,
BhIDAXKEHHBIll B MUJJIHMETPAX, NPUBCOCHHbLAL Kaaubpom wacos — gua-
METD TAKOr'0 Kpyra, IIoLaAb KOTOPOro paBua MJIOWALK IAaTHHEL Eeau
PaSMEDbI NNATHHE! B NNIaKe @ H b, To npHBeeHHbIl Kamu6p

D=1V127ab. (17)
Qopmynnt (14) u (16) nomyuens gas ca1ydas, Korga 6apabaH Hemo-

CPEACTBEHHO HAXOAMTCS B 3alEINJEHHH ¢ LEHTPaJbLHbIM TpHéOM, pac-

/\7 ,‘)0 7‘0,(--
Ay r"" IIQ @v

o
Sy

T

[

—n—] |
EA%%%Z%&%%V/Qﬁ'

28 "

N

Puc. 18. Cxenma k onpesenennio panuyca 6apabana

NOJIOKEHHBIM B IEHTpPe MIaTHHB. OAHAKO MMH MOXKHO TNOJIb30BATHOS
AJS MPEABAPHTEbHLIX DACYETOB B CEKYIAOMEDAX, 4 TaKXKe H B APYrHX
nprGopax BpeMenw, ecan B Gopmynax (14) u (16) Bmecto 2’y noacra-
BHTb YHC/IO 3yOneB Tpuba, PacmooXeHHOrO B UeHTpe miaatunb, Jas

- YBEJIHUYEHUA R, 4 CIEN0BATENbHO, U 3HEPrOeMKOCTH NPYXKHUIHOTQ ABHU-

ratessi, 1esecoo6pasHo YBENHUYHBATL YHCIA 3ybbeB OGapabana 2z, u
tpuba 2’y B sTOM cayuae ymeHbmenue 11pouHOCTH 3yba Gapabana us-
34 YMEHBUICHHS MOAYAs /1) MOXHO KOMIIEHCHDOBATh YBeNHUYEHHEM Bbi-
COTHI /4’ 3y6uaToro BeHla.

Paccmotpennas metonmka ompepenenus R H m; mpuMeHHMa 1
6O/LIIAHCTBA ManoraGapuTHBLIX NPHGOPOB BPEMEHH, KOria yKasaHHble
BEJHYHHB! OTPENeNISIOT B 3aBUCHMOCTH OT Ka/iubpa Mexanuama. B Tex
XKe Clydasnx, KOTAa pacyeT NpPYXHMHHOTO ABUTATEJNSl NPOU3BOLHTCS HC-
X0l M3 3aJaHNBIX MOMEHTOB 3aBOAHOH NpPYXKHHBLI, KaK, HanmpHMep, B
npuGopax BpPeMeHH ¢ NPHCTABHEIM CIYCKOBEIM PEry/IATOPOM, pamHyc
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GapabaHa pacCUNTHLIBAIOT APYTHM criocoboM, o ueM peub GyaeT HATH
aJblle, _ _
i PaboTa 3aBOAHOHA NpYyXHHB. 3aBoAHas IpPYXHHA TPel
crapisier C€oBOfi  MeTAJJHYECKyH JIEHTY, OGBIYHO NPAMOYTOJbHOTO
ceueHns ¢ GOJBLIMM OTHOUIEHHEM ee JAJMHBI K Tonmuue. IIpH saprqg
BaHUH NPYXHHA HAKAMAKBAET (aKKYyMYJIHDYeT) SHEPruio, KOTOPYIO 3

- TeM IIOCTENeHHO PacXoAyET Ha npuBefieHHe B JBHIKEHHE yacTeH MeXa-

HEaMa npubopa u AJAs NPEOAONEHHS B HEM BCeX BUIOB cenpomagel};uﬂ:
Tak Kak npyxXuHa paboTaeT Ha H§FH6, TO MOMEHT, pagBHBaEMbIoHMeII:'?Ia
JUHOM, ONPENeNsIoT MO M3BecTHoHl (popMyse H3rHOAIOUIEro M
JJI5. KOHCOJIBHO 3aKpemnaeHHol 6alKu NpsAMOYrolbHOrO CeUeHHA:

M=(EJIL)a, (18)

rne. E — Monynb marepuana npu usrube, H/mm? J — MOMeHT MHepUHH
[IONepeyoro Ceuenns NPYXHHB, MM* L — AJHHA TDYMXKHUHBL, MM;
o — YroJl 3aKpyuHBaHus, pal.

JLast mpsMOYTrOBHOrO CeUueHHs

J=0bh¥12, (19)

rie b u h — mwHpHHA H TONIIHHA IPYKHHBL, MM.
[Monaras o=2nn U HMes B BULY (19)_, ypasHenne (18) npumer BAL

M=[Ebh3(6L)]nn, (20)

. n— aBounxX BUTKOB NIPYXUKHBL ;
I‘ILeI{Izo a:ﬁf{i&pnpo@ T. A, reBOEI};LHHa [7], BenuunHa MOMEHTA npyxm:
Hbl IIPH CIyCKe 3aBHCHT OT Croco6a KpemieHus BHEIUIHErd KOHuaegzg_‘
*KHHBI, XapaKTepHaywolerocs K03QQUIHeATOM KauecTBa K, onpen
MBIM 3KCIIEpHMEHTAJbHO,
K=M M, (21)

rie Mo; — MOMEHT TIPYHHBI [IPH CIIycke; M — TeopeTHUeCKUH MDM[(;.‘Il:I'l:
NPy KHHBI, COOTBETCTBYIOUIMII MJeaNbHOMY CAYHal0 HarpyiKeHH

Hefinas saBucumocts M=[(a)l. .
KosbduuueHTsl KauecTBa B 3aBHCHMOCTH OT criocofa KpenaeHud

BHEIHEero KoHila npyuHbl HTMEIOT caelyloniHe 3HAYEHH.

1045 T o P P ey S e S L S A 8,23:8;&
I_HTH(’pTOBoe..........._.:._._........ D
V-o6pasuoe . . . . . e e T L s S SO 0,90-:_0,95
C npoMeXYTOUHON H MeUeBHAHOH HAKNANKAMH . . « « - & ,00--0,

IleficTBUTENbHBI MOMEHT 3aBOJHON TPYXHHB npu padorTe Mexa:
HH3Ma (TIpH chycke)

M, =K M=K (2xEJ|L) i ypess (22)

TAE Hpaey — PACUSTHOE UHCIO0 BHTKOB. :

Kgaennelme BHYTPEHHEr0 KOHIla HE OKasblBaeT CYIIECTBEHHOr0 Bnglﬂ
HHSI Ha YCJIOBHS Pa3BepThIBAHHS MPYHHHBL BriGop cnocoba Kpenae i
NPOH3BOANTCS HCXOAS U3 HAJIEXHOCTH CONMHEHHSH, NPOYHOCTH H YI
¢TBa cOOPK.
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Pacuer npyxuuuoro ABHT ATEJH.
NPOEKTHPOBOYHOTrO pacyeTa MPYKUHHOTO NBHTATEN
Clrydas, Korjaa: 1) no sagaHHbIM MaKCHMaJbHOMY U
MEHTaM JBHTaTeJsl, 3HAUCHHS KOTODBIX ONPEeNENSIOT H3 yesoBuit pabo-
Thl MeXaHH3Ma — MOMeHTa Ha paboyeli ocH u NepeaaToYHOro OTHOILE-
HHS MEXJy oOcbio 6apabana u pabouell Ochio,— HEOOX0AUMO paccuu-
TaTh pasMephl GapaGaHa u NpyXuHH; 2) Heo6X0aHMO OIIpeneJUTH
PasMEpbLl IIDYKUHBEl H SHAUCHHS MaKCHMAJBHOrO H MUEHMAIbHONO MO-
MEHTOB, KOTJa pasMmepsl 6apabaHa H3BECTHBI. Iepsuiii ciyuait arasieres

HauGosee obuum. MM npuxonut-
H c Cfl N0JIb30BATHCSA NPH KOHCTPYH-
posanun 1NpHOOPOB, B KOTOPBIX
NIPYXKUHA JOJKHA BHIMOJHATE Ka-
Ky10-HHOY b paGoTy (3aMbLIKaHHe
= 4 n KOHTAaKTOB, NPHBOA JIEHTONpO-
pomn n \
7 ! TAMKHOI'O MEXaHH3Ma B PErHCTPH-
W iy, et PYOImHUX npubopax u T. II.) H KOT-
1, Ja BpamalouHe MOMEHTH Ha
pabouefi OCH JNOJNIKHB HMeTb
BIOJIHE OIpeleNeHHOE 3HaueHHe
B 3aJlaHHOM NPOMEXKYTKe BpeMe-
i Hu. CioJla OTHOCATCS H MHOrOYHC-
JI€HHbIE TPHOOPLI-CAMONHCIE], NPeAHA3HAYCHHBIE AJIF 3aMUCH H3MeHe-
HHl KaKOH-THOO BeJNMYMHB Kak (yHKIHMH BPEMeHH. B GOJBIIMHCTBE
ClydaeB BCe STH mpPHGODH MMEIOT LOCTAaTOUHO GOJbIUHE rabapHTHLIE
PasMepnl, OnpejessieMble, B OCHOBHOM, Pa3MepPaMH PErHCTPHPYIOLIEro
YCTPOHCTBA Tax, 4TO pasMepamu 6apabaHa MOKHO BapbHPOBATh B INH-
PORHX npellesiax. BTopoii coyuali npuMenuM raaBHLIM 06pa3oMm L5 Ma-
J0rabapuTHBIX YacoB M mpuGOPOB, KOria pasmepnl GapafaHa npuUHu-
MaioT MAaKCHMAJbHO BO3MOJKHBIMH H3 YCJIOBHI KOMIOHOBKH (ILIAHHPOB-
kH) mexanusma. ~
B stomM ciyuae sagaua cBogmTCs K pacueTy pasMepoB NPYXKUHBI 1I
MOMEHTOB, KOTOpble OHA MOXET PasBHBAaThb HCXOMS U3 YCJIOBHH paGoTl

Ilpn Buimosnxenun
5 MOTYT ObLITh ABa
MUHHMAaJbHOMY MO-

1Y men

Puc. 19. Cxema k pacueTy nuockoft cmu-
PaNbHO TPYKUHE

npubopa. PaccMoTpuM NOPSAOK pacyeTa NPYKHHHOTO ABHTATENst OT-

JAENbHO IJIst ABYX YKa3aHHbIX CJy4aes,

ITepBbifi cyual pacyeTa NpyKHUHHOrO ABUraTENs

HMcxonubIMu NaHHBIME A/ pacyeTa sBJASIOTCS CAeYIOINE BEIHYH-
Hbl: MHHUMAa/JbHBIA MOMEHT NPYXKHHbl Mmp; MAKCHMAJbHBIH MOMEHT
NPYXKHHE Moy HIH OTHOMIEHHE MOMEHTOB, XapakTepH3ylolieecs: Koag-
dunuentoy C=Mpax/Mmy; wucao o6opotoB GapabGaHa 1, KOTopoe
ONpelesdIOT 3 YCIOBHA KHHeMaTHYeCcKoro pacuera, 06biuHO n=4-+10,
B cootsercTsuM ¢ puc. 19 onpeleneHue HEOGXOLMMBIX BEIHUMH npo-
H3BOJHTCA B CleRYIOLIEH MOCAeI0BATEALHOCTH:

1) onpenensieM MHHHMaJbHOE UHCAO pabouux BUTKOB MPYKHUHBl B
CIYLIEHHOM COCTOSHHH

My min="[(C —1); (23)
2) onpenensieM MaKkCHMMaJbHOe WHCIO PaGOUMX BHTKOB TIPYKHHH B
3aBeJleHHOM COCTOSHHHU
48

. ZHHbl. O6LIYHO NPHHHAMAIOT CpeiHUe 3HaueHus ky=40--42;

Rty max=nCHC —1); (24)

3) 3anaemcsi KO3QUIHEHTOM £;, UCNIONb3YS SMNUPHUYECKYIO 3aBH-
LHMOCTD,

fy=n, Jn,—0,317 + 0,533,

TAE Ny — YHCJIO BHTKOB IPYXHHBI B CBOOOAHOM COCTOSHHH (TOCTe 3a-
_HeBOJIMBaHUsI uiu Bue GapabaHa); flg — YHC/I0 BHTKOB NOJHOCTBIO 3a-
'BEICHHOH NIPYKHUHBL. 2k
OG6BIUHO NPHHUMAIOT CPejHHe 3HauYeHHs KosdduuueHTa £;=0,35--
=0,40. Uem Bbllie MeXaHHYECKHE CBOHCTBA MPYIKUHBI, TEM MEHblIE CJe-
.AyeT IPpHHHMATh 3HadeHUe KosdduuueHra &,
Unc/io BUTKOB NPYXKUHB B CBOGOLHOM COCTOSIHHH

nCB:kI’l2' (25)

DoJiee TOUHOe 3HAYEHHE f.p MOKeT ObITh HalifeHo, HCIMOJIb3Ysl 3a-
BHCHMOCTD [7]

ey == {125/ (26)

rae Ocp—cpeaHee 3HaueHHe yrjia OCTAaTOYHOH AedopmaunH, Onpene-
JisieMoe rpaduuecKHM WM PACYETHBIM MyTeM N0 SKCIEPHMENTANbHbIM
JaHHBIM IJI KOHKDETHOH NpYXKHHBL; .

4) ompejeNiseM YHUCAO BUTKOB MOJHOCTHIO 3aBEJEHHOH MNpPYXKHHBI
Ha= RNy~ Np max. ViMes B Buny (24), nonyuum

ny=nCl(C—1)(1—k) ' (27)

5) ofpenesasieM 4HCJO BUTKOB IIDYXXHUHLI B CIIYIUEeHHOM COCTOAHUH
ny=n[l+#, (€ — DUC—1)(1 — k) (28)

6) sanaemcs kosppunnentoM ky=R/h=35=-50, rae R u h — coot-
BETCTBEHHO pajuyc PacTouku Gapabana MOJ NPYXKHUHY K TOJIUHHA NPY-

»

7) ompenensieM Kosdduunent Rz=r/R=0,26=0,43, rae r — paauyc
OCH GapabaHna,

]

ky=[2kgn — (114 13)|/(2k,12). (29)

Eciu snauenne ks OKaeTcsl MEHbLIE HUKHErO npejena, TO CAeLyeT

S8anaThCsi MeHbIUUM 3HaueHueM Ko3d¢uuueHTa £y, a 3aTeM nepecuuTaTh
g, nou k3,
8) onpenensieM KoahduuuenT

ky=mn,(2ky—ny)lky (300
9) onpenensiem Ko3QpPUIHEHT

k=013 L=0M  J(RER, pinhi (31)
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10) naxomum paamyc pactouku Gapabaua,
PYKTHBHLIM YCJIOBHAIM LIHPHHOHA & NPYXKHHBI,

3angaBafcChb II0 KOHCT-

R:ka%/g/b;

(32)
11) onpenensieM TOJIHUHY TPYKUHBI
h=R/ks, (33)
12) naxoanM Anuny paboueil 4acTH NPyKHHbI
L=FkR; (34)
13) onpenensieM panuyc ocH Gapabaua
r=»Rh R (35)
14) naxomnm noaHylo AJHHY 3aBOLHON NMPYXKHUHBI
Li=L+AL,,+L,. (36)

rae Lon=(2,56--3,0)nmh — anuna BHYTPEHHEIO OTOMXIKEHHOrO KOHIA;
Loy=(1,25+1,5)nmh — pauna HapyXHoro OTOXKIKEHHOrQ KOHIA M=
= 15-+20 — ko3¢ dHIHEHT IPOYHOCTH. ‘
Bropoli cayvail npoeKTHPOBOUHOI'O pacuera NPYXKHHHOTO ABHTA-
TeNS. .
HcxoanbiMn faHHBIMH [J151 pacyeTa sBASIOTCH CACAYIONHe BeJHYl-
Hpl: R — pamuyc 6apabana, KOTOpblil OnpeneaaioT no ypasuenuio (16)
HJIM [OPHHHMAIOT KOHCTPYKTHBHO; b — WIHpHHA NPYXKHHLI, ONpeipese-
Masi 13 yC/JI0BHS NPOCTPAHCTBEHHON KOMIIOHOBKH MeXaHH3Ma; N — 4YHC-
Jo pabounx o6opotoB HapabaHa, KOTOPOE MPHHUMAIOT NPH BLINOJIEHHIH
KHHEMaTHYECKOro pacuera, ¢ y4eToM CO3/laHisi HeoOXOLuMOro pesepsa

- NIPOAOIKHUTEJBEHOCTH pa6OTbI

Hna paccmatpuBaeMoro ciydas pacueTa lenaecoob6pasHo Bcerja
NPHHHMAaTL HOPMAALHYIO NPYXKUHY, KOTODAas XapaKTepH3yeTcs TeM, HTO
BHEINNHI PafHyc TYro 3aBeleHHOH TPYMKHHbI paBel BHYTPEHHeMy pa-
IHYyCy TOJHOCTBIO CNYIMEHHOH TPY:KHHBI, HOMelleHHo#d B OGapafane.
Hopmanbuaa npyXKHHA 1pu BLIOPAHHBIX 3HAYEHHsX pafuycos GapaGa-
Ha R u ero ocu r ofecneuuBaer Haubosbliee yucao o6opotoB Gapaba-
Ha, 4TO OYeHb BAXKHO C TOYKM 3PEHUs YBeJHUeHNs NPOAOJKHUTENbHOCTH
X0lla 4acoBOro MeXaHH3Ma M MOMEHTa 3aBOAHON mpyxunsel, Pacuer
NPOH3BOAHUTCH B CJAeLYIOlleH MOC/AeL0BaTebHOCTH:

1) 3apmaiorest Koaq)(bHuHeHTOM C = Muyax/Mupin, ToJaras ero paB-
HBIM 2, IPH KOTOPOM TPYHHHBI ABHraTe b HMeeT Haubonee pa-
IIHOHAJIBHYIO KOHCTPYKIHIO; '

2) omnpeneasioT YHCAO PalouHX BHTKOB Mpmin NPYXKHHBI B CHYLIEH-
HOM cocTosiHuu 1o popmyae (23);

3) ompeaensioT MakCHMaJbHOe UHCJAO PabouNX BHTKOB NPYMKHHB B
3aBeJeHHoM cocTosiHEY no dopmyne (24);

4) zapjaiotes YHCAOBBIM 3HauenuneM Kosddunuenta ky=R/h, peko-
MEHAYeTCS MPHHHMAaTh ky=40--42, Torga TOMHIA NPYKUHB A= R/ky;

5) ompepmeasior paauyc r no ¢opmyse (35), safaBasgch UHCIOBBIM
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_ 3aBeleHHON NPYKUH 7

gHaueHHeM kos(pdunuenta ky=r/R. Uem Gonbure snavenue Kosddu-
{iHeHTa ko, TeM Melbliee chaeayeT BbiOupaTh 3HaueHHe Ry=0,26--0,43;
6) ompenessiOT paiMyChl BHYTpeHHMe r; CHOYLIeHHOH M BHEUWIHHI 7
==V R+)]3;
~ 7) HaXOASIT UHCJO BHTKOB 3aBeNeHHOH NPYKHHBI He= (rs—r)/h;
8) HaXOAAT YHC/JIO BHTKOB CHYIIEHHON NPYXKHHB A= (R —r)/h;
9) ompeneasiOT 4HCIO 000poTOB GapabaHa A=ly— M), KOTOpOe

| IOJKHO PaBHATLCS 3aANHOMY HIH ObITh HeCKOIbKO Gosbime, B mpo-

'

THBHOM CJlyuae HeOOXOQMMO YBEJNHUHTb Ko3dduuuent ke H nepectn-
TaThb f;

10) naxonsT AiuHY paboueit wactu npyxuusl L=n(R+r)n;;

11) ompeznensiioT NOJAHYIO AANHY HpyXKufel Ly no ¢popmyne (36);

12) HaxomsiT MaKCHUMaJdbHBIH ¥ MHHMMAaJbHBIH MOMEHTH 3aBOJHOH
NPYXKHHLI, 3afaBafAch Ko3QpuIHeHTOM £,

M s =[EOR)(6L)] o (1 — &) (37)

M n=[EbR(6L)[n][n, (1 — &) —n]; (38)

13) BbIGHpaIOT €OCO6 KpemJeHus BHEIIHEro KOHIa MpPYXKHHBI, PY-
KOBOJICTBYSICh PabapUTHLIMK pa3MepaMy IPYKHHHOTO ABHTATENS] H Ha-
3nauenneM npubopa. IIpHHHMMAIOT COOTBETCTBYIOIMHA BBIGPAHHOMY

Kpenyiennio koagpduunent K KauectBa NpyKUHHOrO ABHrartens (7], Tor-
Ja MakCHMaJbHBII © MHHHMAJbIILIA MOMEHTHI TIPY2KHHbL IIPU CIYCKe

Mcﬁ masz [Eb/’la/(GL)]ﬂZIZQ(I —ky
Iwcn 1nln:K[Ebh3/(6L)] iy [n2 (1 e kl) = I’L].

(39)
(40)

§ 11. OcraHoBbt

st YJIOGCTBa 34BOAKH MPYXHWHBI U NpeAOXpaHeHHsI OT MIHOBEH-

. HOTO ee pOCnyCKa IpH pa60Te I[TPEMEHSIOT OCTAaHOBDLI, COCTOSALLHE 00BIY-

HO H3 Tpex jAerajed: Kojeca, cobauku u npyxuusl, Komeco 4 (puc.
20, a), cHaGKeHHOe XPANOBLIME MAH MOAYALHLIMH 3yObSIMH, HALEBAIOT
Ha BBHICTYNAIOIYIO H3 IJIATHILl YacTh ocu OapaGaHa N 3aKPENJISIOT BIiH-
TOM. Ecsin npu 3aBoike NPYXKUHBI BpalleHue OT 3aBOLHOTO KJiOya Ie-
peraercs HemoCpeACTBEHHO Ha Bas 6apabaHa, 4TO HMeeT MeCcTo OGBIUHO

B KpynHorabapuTHLIX Uacax, TO Kojeco 4 cHaGXKaioT xparIOBbIMH 3y6bsi-

MH C IleJIbl0 00JIerueHus H3roTOBJEHHUS.

B manorabapuTHBIX yacaX W NPHOOPAX 3aBOAKA NPYXKUHB NPOH3-
BOAMTCS OT 3aBOAHON TOJIOBKH, OT OCH KOTOPOH IBHIKEHMe uepe3 CH-
CTeMbl 3y0uaTbIX KoJec IHepeflaeTcsl Ha Bas G6apabana. B stoMm cayuae
KoJjieco 4, yuacTByiOlllee B INepejaue 3TOrO ABMIKEHHS, AOJIKHO HMETD
MOny/nbHble 3y0bsi. C KoJiecoM BsanMofeHcTByer co6auka 2, MOCTOSHHO

HomxumMaeMas k 3yObsim koseca npyxuukoit I, Cobaura 2 cBoGomuo

: BaIllaeTcs Ha OCH M CBEPXY 3aKPEIVISIETCS] BHHTOM . 3. CymeCTByeT

BecbMa 00abIIOe pasHooOpa3He KOHCTPYKIHMH co6auek U BLIGOP TOH HH
HHOH KOHCTPYKUHH OMpENlesIeTCA YCAOBUAMHI KOMNOHOBKH MeXaHu3Ma,
TEXHOJOrHYeCKHMH COO0DaMEHHsAMH H KaYeCTBEHHBIMH TpeGOBaHHH\II/l
K npubopy spemenn. Ha piic. 20, a npeicrabiena npocrefiiuas KOHCT-
PYyKunst cobauxk¥ 2, B3aUMOIEHCTByIOWAs ¢ XPaTOBBIM KoJecoMm 4.
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LlenTp Bpamenus O cobauykn LOJXKeH JdeXaTh HECKOJbKO Bhllle Ha-
TpaBJIeHMsl HOpManal, IPOBeleHHON uepes cepeauny 3yba.

Ha puc. 20, 6 nokasaHo xpanoBoe YCTPOHCTBO, COCTOslee M3 MH-
HUMAJILHOTO KOJHYeCTBa JleTajei: XpanoBoro KoJjeca u cobauku, cHa6-
f‘ : KeHHOH mnpyxkunfimei dacrteio, Ilpocrefiias KOHCTpyKuus ORHO3YG6Oik

3y6peB KOJeca 3. BenencTsue 3TOrO NPH MOJAHON 34BOJAKE TNDYKHHDI
POVCXONUT 3HAUNTENbHOE HATAKEHHE ee HAPYHHOro KOHlld, 4TO #AB-
JsieTcsl TPHUYKHON YacThix OGPBIBOB NpPYMKHHBL Kpome TOro, npu OAHO- .
qy6oit cobauKke 4acOBOH MexaHu3M HauuHaer padoTaTbh TOTAd, KOraa
MOMEHT TIPYKHHB UMeeT MaKCHMalbHOe 3HaueHue, Gosee pacueTHoro,
' i @ [ qTO BBI3BIBaeT yBeJuUeHHe AaMIJIHTYIbl, BOIMOKHOCTL MOABJACHINS 00-
; : paTHOrO yAapa M, CODJIaCHO TeopeMe dpu, 3HAUNTeJbHOE HApYIIenue
s(yckopeHne) XOla YacoB. Ecau Daxke 06paTHOro yaapa (NpHCTYKHBA-
Hus) He NPOH30HIET, TO BCIEACTBUE GHICTPOrO MajleHusi MOMEHT2 TPY-
SKHHBl 112 HeGONBIIOM YYacTKe MOMEHTHOH XapaKTePHCTHKH NPOUCXOIHT
‘u3MeneHHe aMIIMTY/bl KoJebanus Gasanca 0 TOYHOCTH XOLa. s yer-
paHeHHs YKa3aHHBIX HeJOCTAaTKOB HeOBGXONHUMO Nocne 3aBOJKH CO34aTb
BO3MOXKHOCTb JIIfl NIOBOpOTa 6apabaHHOro KoJeca B NPOTHBOMOJIO0KHOM
yanpapJieHun Ha GOMbIuf yroa. DTO AOCTATAETCS MPHMEHEHHEM COOT-
BeTCTBYIOIIHX KOHCTPYKIUA cofauex. i

Ha puc. 20, 2 cobauka I, cHabxeHHAs B MeCTe 3aKPeM/ICHHs BHHTA

nasoM, ofecrnieddBaeT yBeJHYCHHBIA OTXOJ KoJeca Hasal. Eme 60abmni
oTXOl KOJeca Hasaj obecneuynBaioT [ABYX- H Tpexaylule cofaukn

’ (puc. 20, 8, e, o). Ha puc. 20, 3 npeacTaBiena OpHrHHAJbHAA KOHCT-
pyKuusi coGauKky, NpHMeHsieMas B HapydyHbIX 4dacax. Co6auka mnpen-
cTaBasieT co60fl MIOCKYI0 MpyKuHy [/, KOTOpasi OLHHM KOHLOM BXOAHT

B a3, rje 3aKpenasercs BHHTOM 2, a BTOPOIl KOHell, CHAGKEHITbI Bbi-
cryriom B, B3aMOAeACTBYeT ¢ 3yObsMH Gapabannoro xoneca 3. Ilpn
3aBOJKe NDYXKHHbI KOJecO, Bpalllasch MO YacOBOH CTPeJKe, OTBOLHMT
NPYXHHY BNPABO, KOTOPAs CKOJMb3UT MO 3yObsiM, HE MPENATCTBY BpA-
Wenuio Koseca. [locqe OKOHYAHHS 3aBOAKH KOJNECO BpallaeTcs MpOTHB
4acoBOfl CTPEAKH AO TeX NMOp, NOKA NPYXHHA HC KOCHETCH JIeBOH CTEHKY
Beipe3a. B 0cofo TOUHBIX Hacax H npu6opax BPeMeHH C Lesbl0 Npelro-
XpaHeHus MPYKHHbl OT OOpbIBA ¥ TOBbIIEHHS TOYHOCTH XOAa TIpHME:
HSIOT MaJbTHICKHI MeXaHH3M — YCTPOHCTBO, OrpaiiunBaioiilee 3aBOA-

.~ Ky ¥ POCNYCK TIPYXHHBL

§ 12. Mexauu3Mmsl ans crabunmusaumum
- BPalAIOLLEro MOMEHTa

Mpumenenie IBYX NPYXKHHHbIX Apuratenedl. OnHOH U3 TPHUHH HA-
| | Puic, 20, KORCTDYKINH CTONOPHELX Co6astex PYILIEHHS H30XPOHH3Ma KOMeGaTe/NbHOll CHCTeMbl ABJASETCH HENOCTOSH-

| ‘ CTBO BpAlAIONEr0 MOMENTa, epelaBaeMoro OT NPYXKHHHOrO ABLUTAaTE15

| K cnyckosomy Kogecy. CyumecTByeT HECKOMBKO cnocofoB cTabuan3a-
[y - Bpalaionero Momenta. YacTuunyio cTabuai3andio MOMeHTa J0-
CTHral0T T[pHMCHeHHeM [BYX TPYKUNHBIX ABHTATe/el, COCANHEHNBIN
Noc/el0BATEABHO Man mapanensno. [locrenoBaTtenbnoe COCLNHEHHE
GapabanoB ofecneunBaeT GONbIUIYIO' CTereHb cTaBuau3angy MOMeHTa.
Onnako napannenbnoe coelnnenne 6apabaHoB obuiuio GhiBaeT GoJee
YIOGHBIM ¢ TOYKH 3PEHHS KOMIOHOBKH MeXalu3Mma.

[lpuMenenne TOHKMX NPYXUH (60abIIOE OTHOLIEHHE R/h) naet
BO3MOMKIOCTL MOJYYHThL MOMEHTHbIE XapaKTepHCTHKA € MaJbiM HaKJa0-
HOM K OCH abCllHCC M B TO e BpeMsi npH IBYX OapabaHax cosjfaercs
ZOcTaTOUHON BeaMuMHbl Bpamaonui MoMent. Bosee nocTosHHbIH Bpa-

i cobaukn [, B3aumoneiicTByiouell ¢ GapafaHHBIM KojgecoMm J, KOTOpOe
I nMeeT MOAYabHBIE 3y0bs, NpeacTabaena Ha puc. 20, 6. Takoe nonoxe-
| | Hpe KoJjeco W cofauxka 3aHMMaloT Nocjde 3aBOAKH, Korja nBa 3y6a

I KoJleca ynupawoTcs B paGouyio MOBEpPXHOCTb COOAuUKM, OYEPUEHHYIO 1O
i | Iyre OKPYXKHOCTH 13 LEHTpa Kojeca 3. [IpyxKuuka 2 uMeeT NoAyKOJb-
t I ueByio (OpPMy H TOMellaeTcst B KOJLLEBOH pacTOyKe I0J cobaukof.
(i Onnu KoHel NMPYKHHBl BXOAHT B OTBEpCTHe PaCcTOUKH, a APYrod — B OT-
! BepcTHe cobaukd. PaccmoTpennble KOHCTPYKUHMM cO0ayek HMEOT TOT
| CYLIeCTBEHIBIH HENOCTATOK, UTO OOECNEeuKWBAOT BecbMa Manblil yroJ

|.j | 0TX0Ja KoJjeca J Hasaj, Belnuuna Koroporo @=<360°/z, roe z— uncao .
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LLAIOWMH MOMEHT OGecrieyHBaET YINTKA, KOTOPAsl HAXOAUT NpHMeHeH e
B 0C000 TOYHbIX NpuGOpax BpeMexn.

Yaurka. Ha puc. 21 nokasano ycrpoiictso YJAUTKH, TIPHMEHSEMON
B xpoHoMerpe. Kopnyc 10 ynurku npeacranasier co6oil Gapaban c me-
PEeMEeHNLIM paliycoM, no GOKOBO# NOBEPXHOCTH KOTOPOro Hape3atia
BUHTOBAf KaluaBKa, NpejHasHauelHas [ HAMAThlBauus Lend I aais

A-A %

Puc. 21. Kouer-
DYRUHS YJIHUTKH

21 6

VAWTKa TIO TIPECCOBOfi Mocaixe coeflnHena ¢ Bajom /2. C nukHedr CTO-
OHBI K YJIUTKe NPHKDEMIAETCS TPEMsi BHHTaMu 7 XpanoBoe Komeco 6,
gzauMoneiicTByolee ¢ ABYM# cofaukamu 20, ocu KOTOPHIX pacrnojo-
sensl Ha BTOopom xpanoBoM Kojece [5. Cobaukn 20 npumxaThl K Koje-
¢y 6 npyxunamu /4. Koneco /5 ¢cBOGOIHO Haca)eHO Ha BBICTYI Kojecd
7 yantku. Koneco I7 ynuTkn u maii6a /8 Takxe cBOOOJAHO CHAAT i1a
pajy 12 u monnepxusaiorcs wrudrom 9. B yrayGaenun koxeca I7
YARTKH TIOMellena IU10CKas KOJblleBas NpyxHHa 16 BcroMOraTenbHOTC
33BOJA, OMH KOHEI KOTODOH JKEeCTKO ¢ MoMollbio mTHdTa 2/ 3akpen-
jfilen Ha Kojece /7, a B APYroit cBOGOKHBIA KOHel 3anpeccoBa WTHOT . °
70T WTHGT BXOAUT B NPAMOYrOJNbHBIA 1as XpanoBOro KoJjeca 1§ n
KacaeTcs ero ¢reHkd. B yrayOsenun BepxHel HacTH YJUTKH HMeEETCH
[1as, B KOTOPOM CBOGOAHO TMepeMellaeTc NPH3MATHUECKOH QOpMLI

“orpannuuteab /3 saBopkd. C HEM B3aUMOJEHCTBYET TOJYKOMbLEBAS

npyxuua [1. Jlna ynepxauus B KOPIyce YJHTKH OTpaHHYUTENH 13 n
npyxuksl /] mpefycMaTpuBaeTcs KphIlKa 8, 3akpeniedHas Ha YJAHTKe
Tpems BuntaMu 9. B KOpryce YJHTKH 3anpeccoBaH MITH(T 2, Ha KOTO-
POM 3aKpemnsisercst Kpiouox uenoukn ['amas. Jpyroi KOHeL LEMNOUKH ¢
NOMONILIO KPIOUKa TPHKPENAseTes K cTelike xoprnyca 6apabasa 3aBoi-
Hol mpyxuHbi, C XpamoBbIM KojlecoM /5 B3anMojieicTByeT cobauka 3,
HanpeccoBaliiad Ha ocbh 5. Ciennenne cobauku 3 ¢ 3y6pAMH XPanoBoro

Komeca 15 oGecrieunBaeTcsl MPYKHHON 4, H3rOTOBJASEMOH N3 TOHKOM
TIPOBOJIOKM, OJMH KOHEL KOTOpO# CBOBOAHO NPOXOAHT B OTBEPCTHE CO-

fauxy, a APYroi KEeCTKO 3aKpenyieH Ha IJlaTHHe.

[lpu paboTe 4acOBOTO MeXaHH3Ma BPaILAOUIHA MOMEHT OT YJIHTKi
yepes coBauky 20 mnepefaercs XpamoBoMy Kojecy /5 u Aanee uepes
NpYXKuuy /6 ma Koaeco YAHTKM [7, KOTOpOe HAXOLHTCA B 3aLEIIEHHH
¢ leHTpatbiibiM TpHOoM. Takum 06pa3oM, MeX1y KOPHycoM 10 ynuTKn
¥ KoJecoM /7 CYlIeCTBYeT yIpyras CBfisb B BHJAe KOJbLEBOH NMPYNKHHb)
16 BcrioMoraTeIbHOrO 33BOAA, KOTOpasi, 06/1afnas GOJbILONA XKECTKOCTBIO,

JIOCTOSIHHO HaXOJAHUTCH B lle(bOPMHPOBaHHOM COCTOANHH.

HpH 3aBojie NMPYXIUHBI, OCYIIECTBAACMOM BpallleHHeM BaJja YJUTKH

"m0 crpenke A, xpanosoe Kosneco 15, yBlekaemoe TpeHNEM, CTPEMHTCs

MOBEepHYTbCA B TOM Ke Hampasiennd. OJHAKO STOMY NpPensTCTBYeT CO-
Gayka 3, KOTOpasl 3an¥paeT XpanoBoe Kojaeco /5. Bmecre ¢ XpanoBbM
KOnecoM /5 B HENMOABHXKHOM COCTOfHHH OyAer 1 cBOBOAHBIH KOHeIN
npyxunpl /6 co mtudTom /. Tak Kak npyxuna BCIIOMOTaTeJbHOrO 3a-
BOAa nehOpMHPOBAHA, TO OHA, CTPEMSACH BBIMIPSIMUTLCHA, BpallaeT Ko-
Jeco 7 yadaTK¥ B TOM Ke HampaBjeHud, T. €. TIPOTHB 4aCcOBOIt
CTPeNKH.

Takum 06pasoM, K CIYCKOBOMY DETy/ATOPY HENpephiBHO MOCTynaer
3Heprus. Tak Kak yroa NOBOPOTa KOJECa YIHTKH 3a BPEMd 3aBOAKH
NPYKHHB BeCbMa MaJl, TO MOXKHO CYHTATb, UTO MOMENT, NepeaaBaeMblil
K’ CIyCKOBOMY KOJlecy, COXpaH#eT NoCTosHHOe 3HaueHHe. B mpouecce
3aBOIKY Uenouka anns nepemarbiBaercs ¢ 6apabana Ha YAHTKY CHU3Y
BBepx OT GOJblIero pagnyca K Menbuemy. Crepxenb /3, BhNOAHAN-
Wi yHKUAIO OTPAaHUYKTENs], HECKONbKO BHICTYNAeT H3 OCHOBAHHA BHII-
TOBO}f kaHaBKH. [IpH HaMaThIBAHHH LENOYKH HA YJAHTKY CTEpXKeHb 13,
lepeMeniasics BBepX, BHICTYNAET € NPOTHBONOJIOKIOH CTOPOHB YIHTKH.




ITpn nambuefiiem Bpamenny YJanTKH, NPHMEPHO Ha TPH YETBEPTH 06O-
poTa, cTepxKenb 13 ynupaercst B WTHOT, 3aNpeccOBAHHLIT B nJaTuiy
(na pnc. 21 He noKasau), npH 3TOM LadbHeHHf [OBOPOT YJIUTKH CTa-
HOBUTCH [1€BO3MOXKHBIM H 33BOJAKA NPYXUHBI npekpamaercs. Moxno
IIPHMCHUTDb OrpaHH4NTeNb 3aBOJKH NPYXKUHbL H B BHAE MaidbTHHECKOLO
MeXanisMa, Tiie YuCJ0 JonacTeil y 3Be3A0UKH MOMKHO PABHITHCS WIiC-
a1y n 060poToB ynutku. Korfa npyknna sasefienia, T0 BCs Ilenb HaMO-
Tana Ha YAHTKYy 0 HauOO/blice HaTsXeHHEe Lenu AeHCTBYeT HA Hall-
MeHbUIMil paguyc yautku. [Tpn paGore uacoBoro Mexamusma Lenb ¢
YJIHTKH CMaThIBA€TCA, PafHyC e¢ YBeJNUUBACTCS, IPH 3TOM HaTAKeHHe

Lleny HeNpepbiBHO yMeHblIaeTcs 6J1aronaps NaieHuio MOMEHTA NPYHu-
dbl. Paguye yaurkn [1] y

o

= WrEws L | '
r—ro/ l/ : Ry (ng — ncy) ; (41)

TAE ro— HauMEHbLIHA pajuyc YIuTKn; R; — BHewHuil pagnyc G6apaba-
Ha; n — 4Hc10 060POTOB YMHTKH, ny — YHCAO BUTKOB 3aBeleHiloi npy-
AKHHDL; Nep — YHCNO BHTKOB NPYKHIBLI B CBOGOLHOM COCTOSIHMH (BIIG
BHapabana). '

Popmyna (41) moayuena u3 YCAQBHS, YTO MOMEHT HPYXKUHBI 5IBJS-
eTCs JHHeHHON QynKuueil yria nepopMalud, a MOMEHT, NeHCTBY 0L
Ha OCH YJHTKH, HMEET NOCTOSHHOe 3HayeHHe. B AeHCTBUTENBHOCTH H3-
MeHelie MOMEHTA NJIOCKO# CNUPaNbHON NPYXKHHBL, padoTaiouleli B Ga-
pabGahe, B CHJTY 11e10r0 psila (GaKTOPOB 3AYHTENbHO OTKJIOHSETES OT
JNHEHHOro 3aKoHa., BeiencTBre 3TOro y/NTKA IOJHOCTBIO He BHIIO-
1s1eT CBOU (YHKLUHH H He ODecreyuBaer NOCTOSHCTBA MOMEHTZ, nepe-
AaBaeMoro x cnyckoBoMy peryasTtopy. C menbio HauGOMAbUIErO Bii-
paBliNBaHus MOMCHTAa nepel cOODKOH MexanlusMa I[IPOH3BOIANTCH
PETy/IPOBKa YIHTKH. DTO OCYLUECTBAAETCH NyTeM H3MEHeHHs NpefBa-
PHTEJILHOrO HATAMXKCHHA IIPYKHHbl NOBOPOTOM Bana GapabaHa, Ha Bbi-
CTYnaiolle# KBafpaTHOIl YaCTIl KOTOPOIrO HACAXKEH XPalOBHK, YAEPMKH-
BaeMblil co0aukoil. [ToMuMo yKasauHbIX, YIHTKA HMeeT pAd HeZoCTaT-
KOB, N3 KOTODPBIX TIiaBHbIMH $BJAAIOTCH CAEIYIONIHE: CJAOKHOCTb
KOHCTPYKIHK H GO/ibliasi CTOMMOCTb M3rOTOBJIEHHsI, OCOOEHHO KOpMYyca
YAHUTKH W denouku [anns; y/JaHTKa 3aHHMaeT MHOIO MeCTa B Mexa-
HHU3Me, :

B cuny yKasaumbix HeLOCTAaTKOB yJAHTKA HMEET BecbMa OrpaHHueH-
HO€ NPHMEHCHHE H BCTPEUALTCs B MOPCKHX M HACTOJBHBIX XPOHOMETpaX,
Tlie ee NpHMEHEHHe ONpaBAblBaeTCss TPeGOBAHHAMH BbICOKOH TOYHOCTH,
npeibsBAsSEeMbIMHE K 3TUM npubopam,

CraGuansatopst umnyascos. Kak yike otmeuanoch, BEIpaBHEBAHIE
MOMEIIT4, NepelaBaeMOro NPYXHHHbIM JABUraTe]eM C MOMOUIbIO YJIMT-
Kil, SIBAACTCH CJOXHBLIM, JOPOrOCTOALIUM H He 00ecrneuHBaeT NOCTOSIH-
CTBa Bpalllaiolllero MOMeHTa Ha cnyckosoM Koaece, [lomumo yantku ne-
NOCTOSAHCTBO MOMEINTa Ha CIYCKOBOM KOJECe BLI3BIBAIOT HETOYHOCTII B
3yOuaTo# nepejaue U HeNOCTOSIHCTBO TPEHUSA, :

B ueasix ycrpamenns yxasaHHBIX HeJOCTATKOB B MacTosllee BpeMs
B KpynHoraGapuTHLIX Yacax u Npubopax HAYHHAIOT NPUMEHSITH ClelH-
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aJbHble YCTPO#CTBa, ofecnieunBalolllie nepegavyy CHyCKOBOMY pery.s-

" TOPY NOCTOSTHHOrO UMIYJbCa W Ha3blBacMble CTa6LtﬂLL3[lTOpaMH UMty ie-

ca.”OcoOEeHHOCTb HX 3aKJAI0UAeTCsl B TOM, YTO OHH pacnoJjaralorcsi B He-
[OCPEACTBEHHON O/H30CTH K CIIYCKOBOMY DEry./siTOpY, 4eM HCKJIOuaeT-
¢sl BaWsHHe 3y0uaTofl nepefauy Ha BeJANUHHY BpPallalOlETO MOMEHTa,
[iepeaBaeMoro oT NPYAUHIIOro ABHraTe 5.

A,

- ol

Puc. 22. Unepnuoi-
HBIT  cTabuansatop
i uMIyasca -

Ha puc. 22 noxkasana cxema HHepPUHOHHOrO CTaGHAU3ATOPA HMITYJIE-
€a [4]. MaxoBuduok 2 nacaxen Ha Tpub / cnyckosoro Koseca. Cnycko-
Boe K0J1eCo § Haca)eHo Ha BTYJKY b, KOTOpas cBOGOINO BPallaeTCs 1a
©OcH Tpuba. Brreunuit xoHell cnupasbroll NpyXUHKH 4 3aKPeIVICH B KO-
JIOHKe 3, a BHYTpenHnii — B0 BTYy/Ke 5. [Ipyxunuka 4 HaxomuTes B 3a-
KPYueHHOM COCTOAINHHM H CO3MaeT MOMEHT, CTPeMSIMICT TNOBePHYTL
Ciyckosoe Komeco. Mex/1y cnuuaMi CnycKOBOrO Koaeca NPOXOAHT
WTHQT 7, 3aNpeccoBatiiblil B MaXOBHYOK 2, KOTOPLIl OrpaHHYHBAET 34-
Kpyunusanne npyxunku 4. Bpauenne maxoBuuka 2 npoHCXOLNUT 10 Tex
IO, noKa WTAPT 7 He KOCHETCs CNHILI CIYCKOBOro Koseca. Ilocte npo-
XOXKIeHUsl NIHHN PABHOBECHS HMIYJbCHBIN WTHT NIOCPEACTBOM BHJAKN
OCBOGOXKlaeT CIyCKOBOe KOeco 6, KOTOpoe nOA AeficTBHEM MOMEHTa
TIPYKHHKH 4 NPUXOANT B [ABHXKEHHe, cOOOLIAsl Yepe3s BHAKY HMIY.JIbLC
banancy. MaxoBuuok noj feficTBieM MOMEHTa, nepefazaeMoro oT ABH-
LaTess, TaKXKe BPALIAEeTCs 3a CIYCKOBBIM KOJIECOM, HO BpalleHie ero
Oyjler MelJeHHBIM BBHAY 60.LIION HHEPLHIL [TostoMy B Hauane ocBo-
BOXieHns CIIYCKOBOTO KOJMeCa ero Cnuia MIHOBEHHO OTPLIBAETCS OT
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wrudra 7. B upomexyTke MeXAY HMIYJIbCaMH, XapaKTepH3YIOUIHMHCH
OCTaHOBKAMH BWJIKH H CIYCKOBOTO KoOJeca, MPOHCXOLWT 3aKpyuyHBaHue
NPYXHHBL 10 TeX TOP, NoKa WTHPT 7 ONfATh He KOCHETCH CIUUBI CHyc-
KOBOro KoJieca. MHepunounsiil cTabuan3aTop MUMIY/AbCa CPaBHUTEAbHO
IPOCT N0 KOHCTPYKUMH, KOMIAKTeH, a NOTOMY MOMKeT NPHMEHSITHCS B
nepenocHbix npubdopax BpeMenn. [Ipu KoOHCTpyHpOBaHHMH 1IOAOGHOTO

THNA CTaéHJIPBaTOpOB CIeAYeT HuMeTb B BHAY, YTO MJf TPaBHJIb-

HOrO  (QYHKUMOHHDOBAHMSI MX HeOOXOAHMMO BbIIEPXKHBATL YCI0BHE
JslM>J o w/Mpon, The Jy— TOAAPHBIT MOMEHT HHEpPUHM MaXOBHKA;
J e — TONSAPHDBIN MOMEHT HHEDIHH CIYCKOBOIO KOJeca BMecTe CO BTYJI-
Ko#; M — Bpaulamoiuii MOMENT Ha OCH MaxOBuKA; Myox — MOMEHT CI-
PajbHOl TIpYXKUHBL! (BOJOCKA).

CyuiecTsyer ellle psif cxeM CTa0UIM3ATOPOB, MPHMEHsEMbIX B BbICO-
KOTOUYHbIX 6asanCcoBhIX npuGopax BpeMeHn. O6muM A5 Bcex paccMart-
PUBaEMBbIX YCTPOHCTB SBJSETCA TO, YTO PHEPLHSA HUMIYJIbCA HE 3aBHCHT
OT 3HEPTHH ABHTATENS, a ONpeleaseTcs Kak QYHKUHsS NapaMeTpoB Npy-
JHHBI CTAOWIN3ATOPA U ee yraa fedopmaiuy,

§ 13. Mexanu3mbl Ansi 3aBOAKM NPYIKHHDI
M nepeBoja cTpenoK

Mexanusmbl ST 3aBOAKH TPYXKHHB M TEPeBOla CTPEJOK BechbMa
PasHo0bpa3Hbl U KOHCTPYKUHHU HX BO MHOTOM 3aBHCSIT OT raGapHTHBIX
PasMepoB, YCI0BHH KOMOOHOBKU MeXaHM3Ma H KCIIyaTauun npubopa.
Bo Bcex MexanuaMax MoJOGHOrO THIA OCHOBHBIE A€TAJK 3aHHMAIOT AB4
KpaHHuX MOJNOMEeHUs: NPH 3aBOJAKE NPYKHHBl ¥ NMPH N€PEBOJE CTPEJIOK.
OcHoBHOE NOJIOXKEHHe — NPH 33BOJKE MPYXHHL!; OHO COOTBETCTBYET H
pabore gaco. Ha puec. 23 nokasan MexamusM AJs1 3aBOAKH NPYHKHHbI
H llepeBofla CTPeJIOK, NIPUMeHsIeMblH B HapyuHblX uacax, Heranu 3toro
MeXanu3Ma H300paKeHbl B NOJOXKEHHH 3aBOAKH HDYXKHUHBL. 3aBOMAHOM
BaJHK 2 B HMKHell CBOell HacTH uMeeT B cevenun GopMy KBajgpaTta (cm.
puc. 2). Takyo XKe (opMy HMeeT OTBEDPCTHe B KYJIaukoBOil Mydre J,
KOTOpasl B BepXuell cBOel YaCTH MMeeT XPalnoBble 3yObs, HAXOASLIHECH
B 3allelJleHUH ¢ 3yObAMH 3aBOZHOrO Tpuba &, a B HUXKHell YacTH — TOP-
1leBble MOLYJbHble 3yObsl, KOTOpble NpelHa3HaueHbl AJST CUEINJIeHHS C
3yObsiMu nepeBofHOro koseca J. KymnaukoBas MydTa MOMeET mepeme-
mlaThesi BAOJb OCH 3aBOJHOTO Bajuka 2. 3aBoaHofi TpubG CcBOGOINO
BpalllaeTcsi Ha 3aBOJAHOM Bananke. B KynaukoBoil MydTe HMeeTCsT KOJb-
ueBasl KaHaBKa, B KOTOPYIO BXOAUT CBOGOMHLIH KOHEIL 3aBOMHOTO phlua-
ra 9, Bpamaouierocs BOKpyr ocu /0, 3aBofHOfl phiuar nof AeficTBuem
NpyXuHbl /2 mepemeniaer KyJ4uKOBYI0 My(dTy BBepX, OCYIIeCTBAss ee
clenyeHue ¢ 3aBOAHBIM Tpubom. B 3aBogHOM BanuKe HMeeTCT KOJblie-
Bas KaHaBKa, B KOTOPYIO BXOAMT IITH(T NepeBOAHOro phiyara 4.

Tlpu BpauleHny 3aBOAHOrO BaJHUKA 1O 4aCOBOH CcTpenke (ecjgH CMOT-
peTb CO CTOPOHB! 3aBOAHON TONOBKH) MOCPEACTBOM KYJauKOBOK My(Tbl
B TOM XXe HamnpaBJeHHH BpalllaeTcsi H 3aBOAHON Tpub, nepefaras ABIl-
XKeHHne uepe3 3ybuaTyi Nnapy 3aBoAHoOe KoJeco — Gapafannoe K0Jeco
Ha BaJ Gapabana, BbI3bIBag 3aKpyulBaHHe npyKuHbl. Hanuune xpano-
BLIX TOPLEBbLIX 3yOLeB Y KyJ1ayKOBO# MydThl U 3aBOLHOro Tpuba MO3BO-
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JigeT OCYHIeCTBJIAATb peBepCUBHOE ABHXKEHHE IJiAd 3aBOJHOr0O Bama, 4TO

pbseruaet ycjaoBHa 3aBOAKH. [1pu ABHXKeHHY 3aBOAHOTO BaJHKa MPOTHB
yaCOBOH CTPEJNKH KYJauKoBas MydhTa CKOJb3HT MO HAKJIOHHBIM NOBEPX-
gocTsAM 3yObeB 3aBOAHOIO TpHOA ¥ IepeMellaeTcs BHH3, NPEO0JeBast
CONMPOTHBJIEHHEe NPYXUHB /2, IPH STOM NPOHCXOLMT paclenjeHie Kv-
7auKOBOf MY(TH! ¢ 3aBOAHbIM TpuGOM, [ npaBuabnoi paGoTh Mexa-
HU3Ma B TOJIOXKEGHHH 3aBOAKH NPYXHHLI HEOOXOAMM 3230p @ MEXIy

ITH1]

5 §

Pue. 23. Mexanuam AJs 3aBOAKH NPYXKHHB H NEPeBOAa CTPEIOK

© TlepeBOJHLIM 4 1 32aBOOHBIM 4 peiuaraMin ¢ LEeablo ofecneuenns NOJHOTO

clenyenus KyJnaukoBoi MydThi ¢ 3aBogHbiM TpuGoM. Ilpu nepesole

.CTPEJIOK TOCPeACTBOM 3aBOIHOMA FOJIOBKH BaJHK 2, nepeMemasch BBEpX,

BBI3BIBAET MOBOPOT phluara.4 TPOTHB. YaCOBOH CTpeNKH, NPH 3TOM 3a-
BOIHO# phluar mepeMmelnaeT KyJaukoByl0 My(Ty BHH3, BBOAA €€ B 3a-
Lenyenye ¢ xojecom /. B stoM nosnokexun puiuar 4 duKCHpyercs
mtadToM 3, 3akpenseHHnM B ¢ukcatope /1. Bo BpeMa Bpaulennus 3a-
BOZHON TOJIOBKH Yepe3 CHCTeMy 3yBuaThix KoOJec CTPEJOYHOro Mexa-
HH3Ma NPOM3BOMUTCS YCTAHOBKA YacOBOM M MUHYTHOH cTpenok. Ilpw
HaXuMe Ha 3aBOJHYIO TOJIOBKY Bce aeranan 4, 9, 5 npusoasarcs B nep-
BOHauanbllOe nosoxelne, usoGpaxennoe Ha puc. 23. Ilpyxnua 6, 3a-
KpenssieMasi BUHTOM 7, IPHXHMaeT pulvar 4 ¥ niaartuHe yacos. Uro6hl
BBIHYThL  3aBOJIHOM BaJUK M3 MeXaHH3Ma, HEOOXOAHMO CO CTOPOHLI MOC-
TOB HaXaTb HAa OCh pbiuara 4, NPU STOM pbluar, 3anpeccOBaHHBLIA Ha
OCH, TlepeMen1asch BBepX, OCBOOOXKIaeT 3aBOJAHON BaJIHK.




FNABA 1Y

MAATHMKOBBLIE HECBEOBOAHbIE CTTYCKOBLIE
PEFYNATOPH -

MaATHHKOBDBIH CIYCKOBOI Pery/siTOp COCTOHT M3 MasiTHHKA M CITyc-
KOBOTO MexaHuaMa uau cnycka, MasTHUKOBbLIH CIYCKOBOW peryaaTop
HasbiBAIOT Hecs0000KbLM, €CAH B TIPOLECCE KOJeDalHsl MAATHHKA HMeeT
MECTO NOYTH IIOCTOSAHHASN er0 KHHeMaTHYecKas ¢Bf3b C JeTalsiMi CIyc-
Ka, Ecau nociie OKoHYaHHs HMIYJbCa, NepegaBaeMoro OT chnycka K
MasTHHKY, MeXKAY HHMM KHHeMaTHUeCKasl CBsI3b HApyIIaeTcsi 1 MasT-
HUK TIPOXOJAHUT JAONOJHUTENbHYIO AYTY COBEPLIEHHO CBOGOMHO, TO TaKO
CIIYCKOBOIi PEry/aaToOp Ha3blBalT CGOOOOHLLAM.

MaATHUKOBLI HeCBOGOAHBIH PEry/asTOp COCTOMT H3 CAEMYIOU{HX
OCHOBHBIX JleTajiell: CIyCKOBOTO KOJeca, COeIHHEHHOr0 ¢ OCblo Tpuda,
atlkepa € OCbi0 U MasiTHUKA. B npubopax BpeMeHH MasTHUKOBOrO THIIA
HandoJbLIee PACIPOCTPAHEHUE MMEIOT Cle/lyIollHe HecBOHOAULIE CIyC-
KOBble MeXaHH3Mbl! ¢ LUMJIMHIPHIECKHMH OBEPXHOCTAMH MOKOS TajeTr
(cnyck 'parama) n ¢ oTxonoM KoJeca Haszan (cnyck KiaemeHnra).

§ 14. CnycK ¢ UMAHHAPHHUSCKH M NOBEPXHOCTAMM
nokos naner :

YcrpoiicTBo cnycka ¥ ero pa6ota. 3ToT cnyck (puc. 24) cocToHT U3
CJIelyIOUINX OCHOBHHIX JeTaJlieil: CNYCKOBOTO Koneca [, IKOpPs, HAM aH-
Kepa, 4, BXOJAHOH# & W BBHIXOAHOM 6 maseT. YIKOpPb M CNYCKOBOE KOJeco
H3TOTOBJSIOT U3 TBEPAON JaTyllH, a MnajeTbl — U3 BbICOKOYTJIepOAHCTON
CTaJIi C Mocnenyloulell 3aKaaKoH U TiaTeabHol 00paboTKoil NOBepXHO-
cTelt MOKOSl W HMIYyJbca. fIKOpb UMeeT Maskl, B KOTOPble BCTABJAAIOTCH

Puc. 24. Cxema K mocTtpoeunio cnycka ['parama
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- paners, 3akpelsisieMbie NaunkaMu 7 ¥ BUHTaMu 2. JIKOpb Hacaxed na

cb 5, C KOTOpPOl KeCcTKo cOe/lHHeHa BU/KA, OXBATLIBAIOILAsl CTEPKeHb
| MafATHHKA, NIOJBELUICHHOTO J1a NPYKHHHOM noiBece.

 BHeuiHHe H BHYTPEHHHWE TIOBEPXHOCTH IasneT o6pasoBalbl JIyramu
KOHIEHTPHYHBIX OKPYMHOCTeH, NMPOBEAEHHBbIMH H3 IlelTpa BpalleHHs
axopa O;. . : i

Cyl11eCTBYIOT IBE KOHCTPYKTHBHbIE PAa3lOBUAHOCTH criycKa ['parava,
4 MMEHHO: DaBHOMJIEYHH CNYCK, KOTAa CepefuHbl NafeT pPacno/oXKeHbl
a4 OKDYXKHOCTH OJHOTO pajunyca r; HepaBHOIJIEYNH CNyCK, KOria naJje-
Bl CMeEllleHLl BJeBO Ha OAHY H TY Xe BeJHYHHY, PABHYIO IOJOBHHE Uill-

PUHDI TaJeTLl.

Bbi6Op OCHOBHGLIX NapamerpoB CNycka, YIJabl, 0003HauyeHHbie Ha
puc. 24: @ — yro.a NOKosi; y — Yrox HMIYJ/bCa; 8 — yroJa nagenus; p—
yros HakjaoHa nepepneil nuockoctn 3y6a, npu 3TOM @, y H 8 oTHocaATCA
K OCHOBHLIM YTJIOBBIM NapaMmerpaM cnycka. OcinoBubiMHE DapaMmerpamy
TaKKe ‘ABATIOTCS: Zex— YHCAO 3y0bLeB CIYCKOBOTO KOJeca, p— YUCo
OXBATHIBaeMbIX 3yObeB, o) — JONOJIHTEABHBII YO/,

Yron ofxBRaTa paBen YIJ0BOH LIHPHUME lIara CIYCKOBOTO KoJieca,
IOMHOXXEHHOf Ha YHCJI0 OXBAThLIBAEMBIX fKOpeM 3YObes:

2a,=(360"(z,.,) P. ' (42)

_Bo Bcex cayuasx p pasusieTcs LeJOMY yucay maioc '/e u ans pac-
CMaTpHBAEMOTro Cnycka Bulbupaior 6'/;=-111/;. 7
C yBenuyeHnueM yrja ofxBaTa BO3pacTaeT. A/auHa IJed SKOPH I,

. eJeaoBaTeNbHO, €r0 BeC B MOMEHT HHepLHH, YBeJHUHBaeTCqd PacCTOAHUE

¢ Mex 1y leHTpaMu Koseca U sSKOpA. ‘

VBenuueune yria 06XBaTta Bbi3blBaeT YBeJHUeHHe JWHEHNOH Besau-
guHb noKosa. J{auna Ayru nokod S=ra, rle r— pPajiHyC NajeTHOH OK-
' PYIKHOCTH NOKOA; ¢ — YT0Jl MOKOs.

Tak Kak r=Rtgas T0 S=aR tg ap, Tle o — B paguanax. Jyra no-
KOs S 3aBHCHT OT pajuyca 1ajeTHo!l OKPYKHOCTH M yria NOKOsl, 110-
'S5TOMY OOLIYHO LIPHHUMAIOT MaJjble 3HayeHHs yriaa o6xBata Ansi KOPOT-
KMX MAafTHUKOB, a 0OJblLIHE — A5 NJHHHBIX MasiTHHKOB. ¥ToJ MOKo#
BRIGupaioT paBubiM 0°30°+-1°30°, npuyeM MaJjible 3HAYEHHA A AJUH-
HBIX MasiTHHKOB. Uncio 3y6bes NPUHIMAIOT YeTHBIM M paBHbIM 3042,
Han6onee wacto BuibupanoT zq;=30. Ot uncia 3yObeB KoJeca 3aBUCHT .
JepefaTouHOe OTHOLIEHHEe KMHEeMAaTHYeCKOf Lenu YacOBOro MeXaHH3Ma
W xoauyecTBO 3y0uaThiX mnap B nepenade. Ilpu yBeauuennu uucaa
8y6beB CIYCKOBOTO KoJeca yMeHbUIaeTcsi YrOBasi BefHUnHa wiara, a
ClleflOBATENBLHO, I YIVIOBas 1IMpuHa naneThl. Jas npaBuabHOro QyHK-
HHOHHPOBANUS CIYCKa JOJIKHO BBHIMOAHATLCS ycaosue: {°/2=1y+8, rie
{°— yrioBasi wHpHla UIara COyCKOBOTO KOJeCa; | — yryioBas WHpHia
najzethl. Benuunny yraa najeHust NpHHEMaioT o6byHO paBHOR (/g)f°
C yBennuenueM pasMepoB CIyCKa BeJHUHHA Yriia MaJeHust MOXeT OblTh
yMeHbHIeHa, YTO Bbi3bIBaeT yBeanyeHue K. 1. M. CNYCKa H YMEHbIIEHHE
H3HOCA maljieT u 3yObeB. Yroa nmnyibca y=1--3° Amnautyaa xoie-
Oanus

®=a,+0,5(at+v-+3), (43)
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rie d;— yroa ¢so8OAHOIO NOBOPOTA MasITINKA, _
MunumanpHOl aMIIHTYda KojaeGaHus MasiTHHKA GLIBAET, KOTNAA
yroJa a;=0, T. e.

De=0,5(8+v+a). (44)

B ZAellcTBATENLHOCTH »Ke, MHHHManbllas aMIJIHTYAa KoJaeGaHHs
HECKO/bKO GoJblle, TaK KaK N0 HHEPUHH MasTHHK BCerfa NoBOPAadyHBa-
eTCsl Ha AONONHUTENbHBIH yrod. Hem Godbire MOMEHT Ha OCH CHYCKO-
BOro KoJieca, a CJeAOBATeNbHO, H GOJbILE 3SHEPrUsi HMOYAbCA, TeM
6o/blue aMONHTYAa KoneGauHs MasTHHKA BCNeACTBHE BO3PACTAHHS
yrioB 8, # @i, [Ipu GobUIMX TEPHONAX M MajbX aMIUIMTYAaX Yroad &
BecbMa MaJ H HM MOXHO NpeHeGpeus. Beanunna pmononHuTeNsHOro
yria pasua 1--3° npu 3ToM MaJble 3HAYEHHS NPUHHMAIOT AAS AJHH-
HbIX MAaATHHKOB.

locrpoenne paBHOnaevero cnycka I'parama. WcxomHbIMH AaHHbI-
MH JJisl IOCTPOCHHS CNYCKa ABAAITCA: Dk — AuaMeTp CMycKOBOTO Ko-
J1eCa; Zex — UHCIO 3yObeB Kodeca; 2ap— yros o6xBaTa; o — Yroa Io-
KOs, y-— yroJ HMOynabca; ' — yrjoBas MIAPHHA NaleTsl; 6 — yroa
Majenus; §— yroa HakJIoHa nepefHell MIOCKOCTH 3y6a Koseca.

Cnyck 06bIYHO CTPOSIT B 0OJBHIOM MacluTale B 3aBHCHMOCTH OT
dopmara uepTexa H AHAMETPa CIYCKOBOrO Koseca, [IpoBoAAT ocH Ko-
opauHatT (cMm. puc. 24) U u3 uentpa O ONUCHIBAIOT TOMYOKPYKHOCTH
pannycom R. Cummerpuuno nuuun OY crpost yron 2aq o6xBata, o6pa-
sylomuics ayuamu Oa n Ob. ITo 06e cTOPOHBI 3THX Jydell OTKJIaAbIBa-
10T NOJIOBHHY YIVIOBOH WMPHHBL 1 NajeThl H npoBoadar Jayuu Oc, Od,
Oe u Of, nepecekaiomiue OKPYXKHOCTb CIYCKOBOMO KOJeCa COOTBETCT-
BenHO B Toukax C, D, E, F (ua uepTexe He o6osuauensi). Uepes 3Tu
TOuKH npoBoaAaTr npamele O,g u Ok, nepecekatoouinecs Ha oca OY B
Touke O, sBAsAOLIeficA MEHTPOM Bpaillenus sxkops. M3 mentpa O, ue-
pes Toukn C u F NpPOBOAST BHEIIHIOW NAJETHYIO OKPYKHOCTh SS, a
uepes TOYKH D u E — BHYTPEHHIOO NMAJETHYIO OKPYXKHOCTL $18;. Mox-
HO u300pasuTh CIYCK B JIOGOM TNOJOKEHHH, 3aHHMAeMOM SKOPEM H
3y6bsiMu koseca. OAHako [nasi YROGCTBA TIOCTPOEHHS H306pasKaioT
CIYCK B MOMEHT najeHus 3y6a Ha NOBEPXHOCTh MOKOS BXOMIOH ManeTsl,
T. €, HOC/Ie OKOHYaHHA HMNYJAbCa Ha BHIXOAHON MaJeTe U NPOXOKAEHHS
CIYCKOBBIM KOJecoM yria O mamenns. [IpH nmocTpoeHun emycka He yuu-
TBIBAIOT YroJ O1 cBOGOAHOTO NOBOPOTA SIKOPS, TAK KakK CYHTAIOT, YTO
noc/le OKOHYAHMA MMIYJbCa A0 MOMEHTa mnafeHusi 3y6a KoJjeca Ha
BXOJHYIO NMaJeTy fKOPb OCTaercss HenoABmXKHbBIM. OT cexyiei O;g
BHH3 OTKJAJALIBAIOT YrOM @ MOKOSA H NpoBoAsAT gyu Ok, mepecekaomuii
BHEIIHIOIO NMAJETHYI0 OKPYXKHOCTb B TOuke K. Hanee or nyua O,k Buu3
OTKJaJbIBAIOT yroJ y HMIOyJabca H npoBoAar Jayu Oif, mepecekaromuil
BHYTPEHHIOIO MaJETHYIO OKPYKHOCTh B Touke L. Toukn K u L npunan-
JeXaT HMAYJIbCHOH MAOCKOCTH BXOAHOH najerhl. COeAMHSIOT MX Npf-
MOIl JHHHEeH H K NPOAOJKeHHIO 3TOH npsamoill u3 Touku O; NpoBOAAT
KacaTeNbHYI0 OKPYKHOCTh SpSo— HMIIYABCHYIO OKPYXKHOCTh BXOLHOM
1 BolxofHOM naneT. Ot Toukn K mo ayre SS ortkaazasiBaioT xopay KK,
pasuywo (6--8) CD, u us Touku K, K okpyxHoct# SeS; NpoBOAAT Kaca-
TeJBHYIO, IlepPeceKaroily0 OKPYXKHOCTh SiS; B Touke L. [Tpsamaa KL,

a

" pripefeifieT NoJM0XeHHe NPOeKUHH 3aNaACHOH NAOCKOCTH HMITYIbCa BXOA-

ol majers, s nocTpoeHus: BLIXOAHON NaseThl H3 TOUKH F K OKpyXK-
HOCTH S»S2 MPOBOMAAT KacaTelblyio, KOTOpas NepeceKkaeT BHYTPEHHIO

OKpYKHOCTb B Touke M. Otpesoxk FM onpefensier IIUHY U TONOKEHHE

MPOEKLHUH IIOCKOCTH HMIYJbCa BBIXOAHOM mnanetsl. [lns nocrpoenns
gallacHOl IJIOCKOCTH HMIYJbCa BLIXOAHON naJjeTs! oT ToukH M mno ok-
pyxHocTH S;S; otkaagmiBaiorT xopay MMi=(6--8)EF u us toukn M,
K OKPYKHOCTH SSp CHH3Y NPOBOIAT KacaTeNbHYIO, KOTOPYIO NPOAOJ-
JKaloT BIPABO OT TOukn M; no mepeceuenns ¢ BHeIllel NaJeTHOH OK-
pyxHOCTbIO SS B Touke F'. Otpesok M,F’ ompenensier mojoxenne
NPOEKLHU 3aNacHOH NJOCKOCTH HMIYJbca BhIXOAHOH Najersl,

Jlns noctpoeHus npoduis 3y6beB CIYCKOBOro konxeca oT Jyda Of
BNPABO MOA yraoMm & nposofiar Jyd Of;, nepecexawiluii OKPYHKHOCTb
CIYCKOBOTO KoJsieca B Touke F;. B sTofl Touke 6"y,ueT HaXOILHTbLCSl OCTpHe
3y6a nocle OKONYaHHA HMITY/bCA Ha BHIXOAHONH najere U NPOXOXKIAEHHS
yria nafenus. K. paguycy Kojeca B Touke Fi mOj YrjoM [ NpOBOAST
npsiMywo Fin v K Hell — BCIOMOraTe/IbHYIO KacaTelbHylo OKPYXHOCTb
S3Sa. Ot Toukn C aeaar OKPYKHOCTb KoJeca Ha Zex PABHBIX YacTed H
H3 TOUEK MdeJeHus K OKpYxKHOCTH S3S; NPOBOAAT KacaTelbHble, KOTO-
phble OTpENeNsIOT MOJOXKeHHe NepefHux NJaocKocTell 3y6bes. Yriosas
mupuna dackn F F, sy6a pasna npubmausurenpso 0,56. I[lpuHumaior
BeicOTy 3y6a H =<0, Dy HepabGouas sarblibHas cropoHa syb6a Mo-
JeT uMeTb NPOousBOMbHyI0 ¢dopmy. OmHaxo sta dopMmMa AOJMKHA OHITH
TaKo#, uToGLl najeTa Mpu ONYCKAHUM He KacaJach 3y0a, npH 3TOM 3y0
JO/KeH GbITh HOCTATOUHO MPOYHBIM., OUepUMBAIOT 3aTBUILHYIO CTOPOHY
sy6a Ayroi OKPY>XHOCTH pajuyca rp H yuyacTKkoM npsmoii PT, kotopyio

‘B3 TeXHOJOTHYECKHX COOOpaKeHHil NMPOBOAAT INapajjelbHO TepelHel

IJIOCKOCTH 3y0a, pacrosiokeHHoro cieBa, IIpn 3TOM LEHTD AYTH H Be-
JAWUMHA DALHYCA ro JOMXKHBLL OBIThL BhIOpaHLL Tak, 4TOOH Jay4 Ok, npo-
XORSIKIT Yepes TOUKY mepecedeHuss Ayru FaP; c BHeluHeH NaJeTHOR

OKpYXHOCTBIO SS, cocTaBisii ¢ cekymeit Oih yron a'=2a, a PT~ H/[2.

YrioByio HIHPHHY OCHOBaHHS 3y0a NPHHHUMAIOT NPHOIH3NTEILHO pPaB-
Ho# 7°/2. Skopp nosxen ObITH JOCTATOUHO NPOYHBIM, 4 KOHCTPYKIIHS
€ro TexHOJOTHUHON, IIpu KOHCTPYHPOBAHUHU SKOPS HEOOXOAMMO TpPEeAy-
CMaTpuBaTh, YTOOBLI NPH NPOXOXAEHHMH YIJa ¢ SIKOPb He YIOHpaJcs B
8y0 KoJeca. i

IlocTtpoenne HepaBHonJewero cmycka [Iparama. HepasHomeuni:
CIYCK OTJMUAETCH OT PAaBHOIJIEUEro TeM, YTO B HEM INajeThl CMelleHbl
BIIPaBO Ha YroJa /2 OTHOCHTEJNbHO JAyueil, 06pasylouiux yroa o6xBara.
[Mocrpoenne Hepasuomnaeuero cnycka 6es yuera NOTepsiHibIX YIJIOB, KO-
TOpBle BeCbMa MaJbl, INPOH3BOAUTCA B TAKOH IMOCJeLOBATENbHOCTH.
[lpoBonst ocn koopauuar (puc. 25) u u3 uentpa O ONMHCHIBAIOT noJry-
OKpyxXHoCcTh paguyca R. CrposT yron o6xsata 2ag, 06pasoBaHHbIH JYy-
yamMun Oa u Ob. Yepes Touku A n B, Jexaiine Ha NepeceYedHH 3THX
Jydell ¢ OKPYXKHOCTbIO CIYCKOBOTO KoJeca, IPOBOAST KacaTelbHble
Oic.u 0,d, nepecexarouyecs B Touke O;. BnpaBo or ayucit Oa un 0b
OTKJ1aAbIBAIOT YLJOBYIO IWMPHHY Y Iajer u nposoast ayun Oe u Of,
iepeceKaloiHe OKPYKHOCTb CMYCKOBOTO Kosleca B Toukax E u F, Ua
Toukn O, KaK U3 leHTpa, 4epe3 TOYKH A H B NpOBOAAT OKPYXKHOCTh




nokos SS, a uepes 10uku E u F — COOTBETCTBENHO BHYTPEHHIOW M BHeLy.
HIOIO TIaNleTHble OKPYKHOCTH S18; n S2Ss. OT KacaTeabHO O,¢ BHus
OTKJIa[IbiBAIOT YTOX @ H NPOBOAAT ayu O,g, nepecekarmomuii OKPYKHOCT,
SS B touke. G, OT ayya O,g BHH3 OTKJaAbIBAIOT YIOJ y H TIPOBOMSIT
ayu O1h, nepecexamounii okpyxuocts $1S; B Touke H. COSIHHAIOT TOY-

ki G w H npsMo#, K NPOXOIIKEHHIO KOTOPOH MPOBOMSAT KACATENbHYIO |

OKPYKHOCTb 8383 — OKDPYIKHOCTh HMIYJbca BXOAHOH najtersl. OT xa-
cateabnoil O,d BBepx OTKMAIBIBAIOT YroJ 4 HMIyiabca H NPOBOIST
npsamyio Ok, nepecekaiouyio okpyxHocTs SS B Touke K. Coexnusior
ToOuRH F' u K npaMoii, K npoNo/IKeH!I0 KOTOPOi NPOBOAAT KacaTeAbHYIn

Puc. 25. CxeMa K NOCTPOGHHIO HEPABHOMIEUEro cnycka I'parama

OKDYKHOCTE S4S4 — OKPYKHOCTb UMIYJIbCA BBIXOAHON raseTH. B Aab-
HefllleM MOCTPOeHHe Maler u 3y6beB Koldeca TIPOH3BOANTCA B TOW Ke
NOCACAOBATE/IBHOCTH, KAK 3TO HMEJO0 MECTO B paBHOIJIeYeM CITyCKe.

OcHoBHble pacueTHble ypaBHeHusi. OCHOBHBIMH LI CNIYCKOBHIX pe-
TyJSTOPOB pacueTHBIMU YPaBHEHHSIMHU SABJSIOTCH 3aBHCHMOCTH Bpama-
fomero Momenra Mcyx Ha OCH CIYCKOBOTO KoJgeca oOT aMnanTyas @ n

CYTOUHOH OWHOKH ® XOfa OT aMIANTYRH! K napaMeTpoB CIYCKOBOTO
peryasaropa,

3asucumocTs Mex=F (D) ¢ YHUETOM TONLKO BSISKOrO. TPEHHS MOMKET

OLITh TONyuyeHa HENoCpefCTBEHHO U3 ypaBHeHusi pabor: Ay=A4., rae
Ay —cymMa pabor TIIPH mepenayue MMNyJbca Ha BXOJHON W BHIXOAHOLI
narerax; Ac—cymma pabor, saTpauuBaemasi Ha MPeOJONeHHE Beex
BUNOB COMpPOTHBIEHHH: Ac=Ar+A; (Ar— pabora, 3aTpaunBaeMas 3a
epHOL KoJeOaHuil Ha NPEOJONEHNe TPEHHS NPH CKOMbKEHHH 3y6beB

no naneram; A;— pa6oTa 3a mepHON CHJI COMPOTHBJIEHNS, BbISBIBAIO-
mux satyxamne), [laa pasnonsaevero enycka

M, = K40 / {F,,v el [4{«; (cb h_“..2+_7)+c2a]} : (45)
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Pemasi 3T0 ypaBHeHHe OTHOCHTeabLHO (D M npuHHMasi Nepel paau-

-KaJIOM TOJILKO 3HaK ILJIIOC, HakaeM

(I) ==t

{4 (FeMe )? + KdM  [Fut + 2F: (2 + 1) — CQG]}lﬂ = QFT/wc.K' (46)
Kd :

‘B 3TuX YpaBHeHHSIX: M — MOMEHT Ha OCH CIIYCKOBOTO KoJjeca,
H-MM; K —cratuyeckuii MOMeHT MasiTHuKa, H°mwM; d — aorapudmu-
geCKHi NeKpPeMEeHT 3aTYXaHus; (D——aMI'IJIuHTlea KoJebaHus MasaTHHUKA,
paj; Fx— cpelHee 3HaYeHHE UMIYIbCHOH (YHKIHH 33 MePHOA; Fr—
cpefiHee 3HaueHHe QYHKUHH TPEHHS 3a NMEPHOXL; @ H Yy — YIJIbl NOKOS H
UMIyJabca, pan; Cq — NoCTOsIHHAS,

s nepaBHoONJleuero Cnycka COOTBETCTBEHHO:

/VIC'_K:Kd(l)Z/‘[F”’Y--2FT(2(I)—'Y)]; (47)
O ={[(2F M, P+ KdM_ x (F,+2F )P —2F M. J(Kd). (48)
JlorapupMuueckuil 1eKpeMeHT 3aTyXaHus
; gl

rle 6 — KO3 uUNEHT, XapaKTepusyounii Bs3KOe TpPeHHE, Ompe-
JeNsI0T U3 YPABHEHHS 3KCTIOHEHTH MO 3KCHEepHMEHTAJbHBIM JaHHBIM;
T — nepuon KoseGaHus, ;

DKCIepUMeHTa bHO JorapudMHUecKHll AeKpeMeHT 3aTyxaHus 4 om-
penensior no gopmysne ;
= TV IR,

rie N —4ducio nonHbX KoJeGaluii MasgTHHAKA 32 BpeM#, B TeUeHHe KO-
TOPOro aMIINTYyAa YMeHbllaercs BABoe (NpU CBOBOAHBIX KosebaHHAX).

Has masitHuka vacos SIITUM noayueno suauenue d4=0,002 mpu
T=1,5c. llna 6bITOBBIX HACTEHHBIX HacoB npn I'=1,2 ¢ d%0,00G (3a-
Tyxanne 6e3 ckobku) n d=~0,01 (3atyxauue co ckobkoi). Dty 3uaue-
Hus k03()PHULHEHTOB d, KaK OPUEHTHPOBOUHbIE, MOMXKHO NPHHUMAThL NPH
BBIIOJIHEHHH [IPOEKTHPOBOYHOro pacdera. OnHAaKo NOCJe H3TOTOBJIEHHS
ONbITHbIX 00pa3loB H3fleNlil 3HaueHne KO3 PuunenTa d CieyeT yTou-
HHTH 1O 3KCIePUMEHTaJbHBIM TaHHBIM H MPOH3BECTH KODPEKTHDOBKY B
pacueTe THPEBOro HJIM - NPYXKHHHOrO JBHTaTeJeH, UMes B BHLY, UTO,
KOs ullmeHT d CyUleCTBEHHO BJHSET Ha NHHAMHYECKHE CBOMCTBA
CIIyCKOBOTO perynsitopa. ¥pabHenus (46) u (48) — ocHoBHBIE TIpPH pac-
YeTe pasMepoB MasATHWKA, NPH 3TOM HEOOGXOAMMO 3HAThL Cpeluue 3Ha-
YeHus GyHRuni Fr 0 Fy. 310 QYHKIUN ABASIOTCS MNOCTOSHHBIMU Oea-
pasMepHbiME KO3(hGUIHEHTAMH, XapaKTePU3YIOLIHMH apaMeTphl Cryc-
KOBoro MexaHusma. [7151 HepaBHoN1euero cnycka Fr=[1g aq, rie 20—
yros o6xBata. B nasnbHeduieMm 6YAyT Aallbl MeTOAb! OnpeleneHusi GyHK-
UH# Fr u Fy AA5 paBHONJeuero u Fy— AT HepaBHOIJIEUEro CMYyCKOB.
SaBucuMocTb @y=F) (D), XapakTepusyiowas u3MeHeHHEe CYTOUHOI
OWHOKK X0la OT aMILIATYIALI i NapaMeTpoB MeXaHH3Ma, uMeeT Buj [23]

2 ¢4 3

. B S ome D g Meamriin g ] 49
01_86400[16 B8 1600 amgm T u). (49)
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Tlle €3 U &5 — KO3 PHUNEHTH HENMHEHHON YNOPYTroCTH MaTepHaja npy-
JKUHHOIO NnojBeca MasiTHUKa,

Eciu npeneGpeub uneHaMH, COAePKAllHMH e, KOTOPblEe MaJbl B
CPaBHeHHUN C OCTaJbHBIMH WieHaMH, To dopmyaa (49) npuMer BHA
o2 P4 M. oy
T L W e B B 50
1 16 38-1—i_ Ak D2 ( T u) ( )

Ilpn nonpsoBanuu sroit Gopmysoi BHauane HeoGXoAUMO MO (46)
uan (48) onpenenuts 3Havenuss D aas zamanuablx Mey; (Ana 4acos ¢

_NpYXHHHBIM JABuratesem). Ias 4acoB ¢ rHpeBbiM NPHBOAOM 3Ta (op-

MyJa TepsieT CMblCJ, TAK KaK IPH NOCTOSHHBIX Meyx n @ konebauus
OYAYT NpaKTHUECKH M30XPOHHBIMH, a JONYCTHMOE MO TeXHHUYECKHM Yc-
JOBHSIM 3HaueHHe CYTOYHOTO XOHA (); MOXKET OBITh MOJYUEHO COOTBET-
CTBYIOILEH DEeryiHpOBKOH. .

6
e

M
2]

Puc. 26. CxemMa K Onpejie/ieRKI0 MOMEHTOB TPERUS

o /

Onpenenenne GyHKUUT Fr u Fi. Has HaxoxaAeHHs 3Haue-
Hus Fr paBHONJeyero cnycka I'parama HeoO6XOLMMO BHauaJje Olpene-
JuTh GyHKuMio fi (@), XapaKTepU3YIOIUIYI0O MOMEHTHl TPEHUSI NPH CKOJb-
HKeHnn 3yObeB 10 JIOBEPXHOCTH NOKos mnaner. Ha ocHoBaHun cxembl
MOYKHO NOJY4YHTH 0Olee Bhipa)KeHue 1A MOMEHTAa TPeHUs Ha BXOAHOI
(puc. 26, a) n BeIxoaHo# (puc. 26, 6) nanerax

M, =[+ Jrilv + fu) M (51)
rie 3HakKu nepel KodpdHUHEHTOM TpeHust f 3_aBPICHT OT HallpaBJeHHd
BpallleHHsl SKOpS: «-»— JABUXKeHHe AKOPS NPOTUB HaCOBON CTpeNKH,
«—>» — IBHJ}X€HHEe 10 YaCOBOH CTpeake, a 4, r U v — IJIeund JeHdCTBYIO-
I{HX CHJIL.

Jlas paBHOILIeUero cnycka:
u=Rsin (Y/2); v=~R cos(Y/2);
r=[R sin{a,-+¢/2)]/cos .
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Ins BHIXOAHON manertst r=ry, raé ri={R sin(ae—yp/2)]/cos oo
Munes B Buiy (51), MOXKeM manucatb COOTBETCTBEHHO MJs1 BXOAHOH H
BLIXO/IHON naJjer:

f sin (@ + 4/2)

. — ' M, =M,
s cos @ [cos (/2) + f sin (V/2)] 32, i
] e
I ERER f sin (@ + \42)' | \ M, =M,
: cos g [cos (L/2) — f sin (4/2)] (52)
)
in (ag— $:2) = ;
M AT f sin ( =k M,
AN on g (008 (U2} - £ s (D] o OO
’ f sin (2p— 4:2) it
M o \-—k M JK?
T.BLIX | ade. GU[COS(L!JEQ)—fSiH(L';J‘CQ)] C.l 47 ¢,k
rie M'rsy 1 M’opux — MOMEHTH NPH ABHXKEHHH fKOPSI MO YacoBOH

CTpeJKe,
Ilas nepasuonseuero cnycka y/2=0, Toria

‘MT.Bx =M ,‘. = Mypux== /W’,r.lu_\: =M,= ftg agM. .. (53)

Wz (52) u (B3) csaenyer, YTO MOMEHTH TpEHMs He 3aBHCAT OT JH-
HeHHLIX Pa3sMepoB Cnycka. PaGora TpeHus 3a MepHOL KoJefaHus

XA =M, 0T Mo ( al‘l a) +Mrmma1‘l‘a +Mwuxa1—
—[(ky+ by g+ kg @+ (g s) 0] M = Fy (40, +c50) M
rie a,=o—0,5(a+y), klf]?rl*;‘k:g':—k‘;:l?l U Co= Ry ks, TOTA
F.=(1/4)¢y. ‘ - (54)
JJ1s1 HepaBHONAEYEro cnycka
e,

Ha cxeme (puc. 27, @) NoOKa3saHO OAHO H3 NOJOXKEHHH, 3aHHMaeMoe
3y6om cnyckoBorc KoJeca W BXOAHOH majeTod B npolecce mepelaun

(55)

. HMIIyJibCca B paBHOILJIeHEeM CIIYCKE FparaMa Hafnem 3aBUCHMOCTL MO-

MEeHTa HMIYyJabca OT MOMEeHTa Ha OCH CIYCKOBOT'O KoJeca % napaMeTpoB
Cnycka. Jlaa 3TOrO COCTaBUM [Ba YpaBHeHund, XapaKTepu3ylomHe yc-
JIOBHSI paBHOBECHA AKOPA H KoJaecCa.

YpaBHeHue paBHOBECHS AKODs

M,—Nw—+ fN (w— fb).
JLasi cnyCcKOBOTO KoJleca COOTBETCTBEHHO
M A+ Nu+ fN@w nm M, =N (a+ fo).

Tax kak N=N,, to

M,=[(w— fo)(a+ fo)] M
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O6o3nayas uepes - }
J (¢)=(w— fo)l(u+ f), (57)
NOJYYHM

Mu:f(t?) ‘/wc.l\'i (58)

rie w, i, U —TNepeMeHHble, 3aBUCALMe OT yrJa MOBOPOTa SKOPH, a
b — moCTOsIHHAS,, paBHasi PAAMyCy HMIY/JILCHOH OKDYXHOCTH NaJeThl.

Bripaxenue (56) — obmiee mJs 06eUX NaJjeT PaBHOTJIEUEro H He-
PaBHOMJEYEro CMYCKOB, OAHAKO NepeMeHHble ONPeNessioT MO PasJjHy-

R
s

Q)&'—(\

Puc. 27. CxeMH K ONpejeieHHIO MOMENTOB HMIY.JIbCA

HBIM Qopmynam, JJas BXOAHOH TafjeTbl PaBHOIVIEHUEro

(puc. 27, a):
w=>b/tg B3+0); u=w—rc sin 8; p=ccosf—b.
 J11s BBIXOAHOM ITaIJ;e’I‘bI (puc. 27, 6):
w="bjtg (0 —o); u==csin B, —w; v=>b-+ccos .
B stux (I)OPM}"JIB;{ [3- 1 p1 3aBHCAT OT ¢:
B=(a,—8)—9 u B=(ay+3+4v)—0
Buauaje HeOGXOXHMO OTpPENENHTL MOCTOSHHBIE CIyCKa:
¢==R cos (0/2)/cos ag ry=R sin (ag—$/2)/sin 4g;
ro= R sin (g 4/2)/sin Ay; d=arctg[r; sin y/(ry—7rycos Y]]
b=r,sind; 0=8-+y,
rae k=90 —a.
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cnycKa

QlMM CNyCKa MeXaHuuecKux mnpubo- 49
_POB BpeMeHH C MJIOCKMMH [OBepX- Lk

Jlnsi HepaBHOIJIEYEro clycka Kos(duuueHTs b u yrasl § HeoQHHA-
XOBBI 1J151 BXOJHOH Y BHIXOJHOH maJjer: :

8,z =narctg [r, sin y/(r —r cosy)[;
dpux==arctg [r sin y/(ry—rcosy)|;

b =rsin i} bua=—ry sin ¥,
rie r=Rtgag ri—V RE+c2—2Re cos (ay—9);

r2=]/R2+02—2Rc cos (ay-F1).

Ilepemennbie K03(QGHUUKEHTH «, W M U, BXOJdIlHe B BbipaxKeHue
MOMEHTa HMIyJhca, MOryT ObiTh HalleHhl H rpadoaHafuTHYCCKUM Me-
TOJAOM, H3JOXeHHHM B Ti. VII u .

NpHMEHUMBIM K JI060fl KOHCTPYK-  #/¢

HOCTSIMKA MMIyJabca najetr U 3yObeB ; s
Koaeca. Onpeflenns ananuruueckum  '0f
uny rpagoaHaJUTHUECKUM MeTOAa-

]

MU KO3DMHUUHEHTH W, &, U AJs pas- ——l
JHYHBIX 3HAYEHHH yrJa NOBOPOTa @ 3 e A I ]
(0<g<y) no ypasmemmo (57) 4T |2

MOXKHO NOJCYHTATH 3HAUEHUS PYHK- 10 o i
uuH f(p) u nocrpouts rpaduk aToll 7 95 - 75 7

(YHKLUUK, KOTOPbIH HA3bIBAIOT LM- A
nyavcnoll - kpusodd (puc. 28). Ha
3TOM pHCYHKe KpHBast / COOTBETCT-
ByeT BXOJHON, a KpuBasg 2— Bhl-
XOMHOH naJjeram,

PaGora nuMnysbca 3a noaynepros KoneGanus

Puc. 28. UMmnyabcHbie KpHBBIE cryc-
ka ['parama

T T
A= Mu :Mc.x P Bes Al
Oy do 6; f(9)ds

Tak Kkak aHanuTHYecKOe Bblpaxenue GyHkuuu f(p) BecbMa clOK-
HO, TO 3HaYeHHe HHTeTpajia MOMHO HaHTH ONHMUM H3 TPHGAHMKEHHBIX
METONOB HHTErpHPOBaHHA, HanpuMep no d¢opmysne Cumncona. as
3TOr¢ Becb YroJ WMIynAbca JeNsT Ha 7 PaBHBIX uacTel, rlie 7 — YHea0
yeTHOe (CM. puc. 28), BeJMUMHA NMPOMENKYTKa A=y/n, paj, a y— yroJ,
pan. Toraa

T
[ 7 (@) do=(a) (yo+ 441+ 202+ 4ys+ ... 420,142, (59)

rle y; — 3Ha4eHust QyHKUHH f (). -
Cpentiee sHaueHHe QYHKUHH

T
(@)= { f () dely.
0
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Toraa cpennee snauenHe MMNYJbCHOR QYHKIMH 33 NEpHOL
I

.- ik
F.={1pm) f f9de+( 1" (9)de |,
' ,

0

riae ['(p) u [”(p) —uMnyibcHsle QYHKUMM TpH nepefiave HMIYAbCa
0 BXOAHOH H BHIXOJHOMH naJieTam. :
Pabora umnyJabca 3a nepuoj Konebarust

A=FaM, .. (60}

§ 15. Cnyck c OTXOAO0M Koneca Hasap
{Bo3BpaTHLIf cnycK)

ITOT CIYCK COCTOMT U3 ABYX OCHOBHHIX JeTafefi: KoJeca H SIKOPS C
naneramu. Kojeco MSroToBASIIOT H3 JIATYHH, a SIKOPb — H3 CTaJH, KO-
‘TOPbIl 3aTeM 3aKa/JHBAIOT, a pabouHe MOBEPXHOCTH HIHPYIOTCS 1 No-
aupyiorcst. OTIHYHE 3TOro CIycka OT cnycka [parama 3ak/iouaeTcst B
crenywouem. B cnycke I'parama nosepxmoctd moxost 06pasoBanbl Ay-
raMH OKDYXKHOCTeH, LIeHTP KOTOPBIX COBfaZaeT ¢ OCbi0 BPalleHHs HKO-
psi. BesenctBue 3TOro mpH CKOJABKEHHH 3y6a 1O NOBEPXHOCTH NOKOS
NDH TPOXOXIEHWW MAONOJHUTEJNbHOIO YIJia KOJeco OcTaeTcs Heloj-
BHIKHBIM. .

IBuxeine KoJeca HAYHHAETCS TOJBKO TOTAa, KOrAa 3y6 Kojeca mo-
najaer Ha IJIOCKYIO MOBEPXHOCTh HMIYJIbCA NanaeThl. B chnycke ¢ oTxo-
AOM KoJseca Hasaj pabouasi mOBePXHOCTb NaJjleT OYepyeHa Tak, 4TO Np:#
NPOXOXKIEHNH MAaSTHHKOM MAONOJHHTENBHOIO yrjia mnajera, OKashbiBas
AaBjieHne Ha 3y06 Kojieca, OTBOAHMT €r0 Ha HEKOTODBIH yroa Hasam, mno-
3TOMY KOJIeCO HAXONWTCS TOCTOSIHHO B JBHIKEHHH: TO OHO BpalllaeTcs
BIepeJ Npu Nepenave HMNYabCa, TO OTXOAHT HECKOJbKO Hasah MpH
NPOXOXKAEHHH MasATHHKOM JOMNOJHHTENLHOrO Yria.

O6biuH0 pabouyas MOBEPXHOCTb BXOAHOH naserTst o6pazoBaHa 1yroi
OKDYXHOCTH, HEHTP KOTOPOH He COBNAJaeT C OCbi0 BpalleHHs SKOPH,
a pabovasi MOBEPXHOCTb BBLIXOAHOH NaJteThl mjockas. IIpu oTxole Ko-
Jleca Ha3ajJ BO3HHKAET 3HAYMTEJbHBIH MOMEHT TpPeHHMS, IPOTHBOACH-
CTBYIOILIMA JBHXEHHIO MasiTHHKA. BeselcTBue 3HaumMTeNBbHOTO Tpenns
TIOTEPs 3HEPIHH MAasfTHHKOM JOJXKHA BOCHOJHSTBCSH YBEJHUEHIBIM MM-
NyJbCOM, YTO CBA3aHO ¢ NOBbILIEHHEM MOIIHOCTH ABHTaTens. Haiuuue
GOJIbIIOrO Tpenusi, KOTOPOe H3MEHSeTCs CO BPEMEHEM, SIBJSETCs KpyIl-
HBIM HENOCTATKOM 3TOTO CHYyCKa, UTO He NO3BOJSIET €ro NPHMCHATL B
TOYHBIX Yacax. OfHAKO NPOCTOTA YCTPONUCTBA H PEryJHPOBKH, JelIeBHz2-
Ha H3TOTOBJIEHHS] H MaJjas UyBCTBHTEJLHOCTb K 3aTPS3HEHHIO U CTyiie-
HHIO CMa3KH CO3[AI0T YCIOBHSA /15 HIHPOKOTO NPHUMEHeHHs 5TOro cnyc-
Ka TNPH MPOM3BOACTBE AElIeBBIX YacOoB OGLITOBOIO Ha3HAYenHs (MasTHH-
KOBble 4achl, OYAUJLHUKY u Ap.). Kpome TOro, ¥ AOCTOMHCTBAM 3TEro
CHycKa clielyeT OTHecTH 6e30TKa3HOCTh B JefcTBHH, KOTOpas 06yc/10B-
JieHa TeM, UTO B J1000H TOuKe paboYHX MOBepXHOCTEl TaJjeT AaBJeHHs
CO:CTOPOHBI 3y6a Koseca CO3laeT MOMEHT, NMOBOPAYHBAaIOUIHH (BbiTaJ-
KHBAIOLHK) SKODPb. i
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Ecai Macca ¥ MOMEHT MHEPIUHH SIKODS MaJbl, TO OH COBEpPIIAeT KO-
ne6aHns. DTO CBOKCTBO CNycKa HCIIONb3YeTCs B MpuOOpax MacCoBOro
¥ KpYI1HOCEPHITHOTO NPOM3BOJACTB, I/le OCHOBHBIM TpeboBaHUEM SBJAETCS
0e30TKa3HOCTb B JeHCTBHY, a TOYHOCTh PabBOTbl YacOBOrO MexaHHsMa
apJsieTcss PaKTOPOM BTODOCTENEHHBIM (CHUTHAJbHBIE MEXaHUW3Mbl, 3J€K-
TpUYECKHE CYCTYMKH, Dele BPEMEHH, NMoxKapHbie U3BEIlaTe]u H ap.).
TakuM 06pasoM, CIYCK ¢ OTXOJOM KoJieca Hasza[ MOXKeT NPHMEHAThCH
2151 IPHGOPOB BpEMEHN MafTHUKOBOrO H 6ajlaHCOBOrO TuIia C cobCTBEH-

é' or . ?1 S
G 4, F 2
| Ct .
¢ a\\t 10y~ 1 6YS f

5,

¥ 204 1

0

Puc. 29. Cxema nocTpoenHsi Cnycka ¢ OTXOLOM KoJeca Hasaj

HOH 11 6e3 cOOCTBEHHON YacTOTH KoneGaHUH PerysasiTopoOB, YTO PACIIH-
pseT ero 06JacTb IpUMeHeHH .

[MocTpoeHHe chmycka ¢ OTXO0A0M KoJeca HasaJ. OcHOBHblE Tapamer-
PHI 3TOTO CNYCKa, KaK YHCA0 3yObeB KoJleca, yrosl 00xBaTa, yrioBasi MH-
pHHa naJieThl H YroJl NajieHus, BBIOHPAIOT B TeX e Npelenax, Kak u s
cnycka ['parama. ¥rosa uMmnyJbca uMmeer Hogblliee 3HaueHHe, YUUTbIBASA,
YTO CIYCK INPUMEHSIOT B YacaXx ¢ KODOTKHM MasiTHUKOM. Ilocrpoum
CIYCK 110 CEAYIOMUM AaHHBIM: ¢ x =30, p=6!/2; p=4°30"; y=6°. IIpo-
BoAAT OcH KoopauHat (puc. 29), u3 Hayaaa O KOTOPBIX ONHCHIBAIOT NO-
JVOKDYKHOCTb 3alaHHBIM palinycoM R IycKOBOTO KoJeca.

¥ryoBasi IIHPHHA IIara

=300780=15"
¥ron obxBara _
20,=2360°p/z, , =1{360°/30) (61/,)="78°.

¥Yroa nmagenus
3=1°/2 —4=6°—4°30"=1°30".
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[TpoBoast ayuu Oa u Ob, o6pasyomue yroa o6xsata 2aq. [To obe

CTOPOHBI 3THX JyYyell OTKAAABBAKOT NMOJOBHHY YII0BOH IIHPHHbL MAaJIeThi

P/2=2°15" u npoBomar ayuu Oc, Od, Oe u Of, nepecekaiouine OKpyx-
HOCTb CIYCKOBOTO KoJjieca cOOTBeTcTBeHHO B Toukax C, D, E, F.

Uepes Touku C u D nposoaar cexymyio O, a uepes Touxkn E u
F — cexymywo Ok. U3z touku O, aBiaaiomencs 1eHTPOM BpalleHus KO-
psa, uepe3a Toukdn C u F npoBoAsiT BHEIIHIOK OKPYXHOCTH SS, a ye-
pes Toukd D u E — BHYTpPEHHIOIO MaJeTHyI0 OKpyxHOCTh 8;5,. OT ce-
kymedi Ok nox yrjoMm y umnyabca nposopar ayd O,l, nepecekaoutimi
BHYTPEHHIO Ma/eTHYI0 OKpy»KHOCTb B Touke L. Coeaunsior Touky C u
L mpsaMo#i, M3 cepeauHsl KOTOPOH BOCCTaHAB/AMBAIOT MNepPNEeHAHKY-
asip mm. Ha 3TcM nepneHAuKyAsipe HaxolAsaT TOUKY Os H3 KOTOPOH npo-
BoAsiT yepes Touku C u L xyry, paamyc xoropoi ro= (0,5<-0,6)r, rae
r— pajuyc BHellHefd majerTHo# okpyxuoctd, Hauua ayru C,\L= (2
+2,5)CL onpenensier paGouyio NOBEPXHOCTb BXOJAHOH MaJsieThl.

Has nocTpoenus BuIxoAHOW majeTsl OT cekyme# Ok BBepX OTKJAa-
IBIBAIOT Yo y W npopoast Jayu On, nepecekaomuii ayry S;S; B Tou-
ke N. Coequnsior Touku F u N npamofi, koTopas onpefefser nogoxe-
HUe MPOEKUHH IJIOCKOCTH UMIYJbCA BBHIXOAHOH NaseTsl, NP ITOM NpH-
suMarT FV,~ (2,0+2,5) FN.

W3 touek L u F X npsMbIM BOCCTAHaB/AUBAWOT MeprneHaukyaaphl Ll
u Fi, orpaHUyYHBalOllUe BHYTPEHHIOIO YaCTh KOHTYPA BXOXHOH H BHeLU-
HIOKO 4acTh KOHTYPa BhiXOAHOH naner. OcralbHas YacTb KOHTYypa SIKOps
ouepuuBaeTcsl NPOU3BOJBHO C yYeTOM TpPeGOBaHMA TeXHOJOorHyHocTH. B
Tex CJayuasiX, KOr[a SIKOpb O/HOBPEMEHHO BhHINOJNHAET 1 QYHKIHH Gaaan-
ca, pasMepsl ero OnpelelslOT Ha OCHOBAHHMH DacueTa MO 3aJaHHOMY
3HAUEHHI0 MOMEHTa Ha OCH CIYCKOBOrO KoJeca H NEepHORy KojeOaHHs.

Ianee ocTaeTcsi MOCTPOMTh KOHTYp 3y6a koseca. Ot mpsimoit Of
BIPABO NOA YIJIOM & mpoBoasT ayd Of,, Nepecekamomuil OKPyKHOCTH
Kosneca B Touke Fi. YraoBas mupuHa ¢acky 3y6a BXOAUT B BeJIHYUHY

yraa najeHus u cocTaBiasier npubausutennHo 8/2. Jeast llyrj/ FF, no--

NONaM K CepeluHy ee COeNHHSIOT NpAMoi ¢ Toukolt 0. ta npaAMas on-
pelensieT 3aAHION Hepabouylo YacTh KOHTypa 3y6a. [lepennssi paGouas
yacTb 3y6a ouepuuBaercs Mo [yre OKPYKHOCTH ry, LUEHTP KOTOPO# H pa-
AMyc BBIOMPAIOT M3 YCJAOBHH, 4TOOHLI TNPH ONyCKaHUM NajeTa He Kaca-
nack Koutypa ay6a. [Ipu atomM He0B6X0AMMO MMeTh B BHAY, YTO OMyCKa-
HHMe OCTPLIX KPOMOK najer B mepudepHio Kojeca NPOHCXOAUT Ha YTOJ
AMIYAbCa MJI0C TONOMHHTEAbHBI Yrod. -

3a pasmax KojfeGaHus HAKOPb NPOXONUT CAeAylOUIHe YIJsl: JeH-
CTBHTEJIbHBIM YrOJ HMIYJAbCA yp YroJd CBOGONHOTO MOBOpOTa &; H
LONOMHUTENbHBI yron ap. Toria 2@ =yn+8,+a;. JleficTBUTEbIbIT
Yo yg=7y-+ @1, TA€ y— YroJ HMIYJbCa, 3a4aBaeMblit MPH NOCTPOCHHH
cHycKa, cleloBaTe/lbHO:

O=a,+0,5v+3); a,=2—0,5(v+2);
Va=(Q+v2)—3/2. Rl
Takum 06pa3oM, B 3TOM CIycKe AeHCTBHTENbHBEIH Yroa HMIy.bca

SBJSETCS. BEJHMUMHON MepeMeHHOM, 3aBHCsALIEd OT aMITATYAL Koseba-
HHS 1 yrJia CBOGOAHOro N0BOPOTA SKOPH.
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OcHOBHbBiEC paCueTHbBIE 3aBHCHMOCT H. 3aBUCUMOCTL aMIl-
JHUTVABI OT MOMEHTa Ha OCH CITyCKOBOr'0 KoJeca H HapaMETpOB CIIYCKO-
BOTO perynadatopa, TakK xKe KaK U paHee, MOXeT OBITH JIErKO IoJyueHa

. u3 ypaBHeHus pabot

Au:A1+A3! (62)

rae Ar —cyMMa paboT TPEHHMA, 3aTPauMBAaEMbIX MasTHHKOM mpH NPO-
XOKACHHH [OMOJHHTEALHONO YrJia Ha BXOIHOH H BBIXOAHOH majerax,
As;— paGota, 3aTpaunBaeMas MAasTHHKOM 3a TNEPHOL NMpH 3aTyXaHUH
co6CTBeHHBIX KoJdeGaHnil; Ay— cymMmMa paboT npu nepeiaue HMIyJIbCa
Ha BXOJHOI i BHIXOIHOH majerax.

Puc. 30. Cxemsl k onpefenenuio dyuxuuit f(@) n fi(9)

Padora ummnyibca Au=FuMcxyn rae Fu=Fy +Fy" — cpensee sHa-
yere UMMYJAbCHOH QYHKUMM NpH Nepefaye UMOyabca Ha BXOAHOH H
BLIXOAHOH naJjerax.

PadoTta TpeHHA Ap=FaMc [®—0,5(y+81)1, Fo=Fi'+F" —ecpen-
Hee 3HaueHHe (PYHKIHH TPEHUS NPH NPOXOKACHHH JOTMOJHUTENbHBIX Y-
0B Ha BXOJAHOR M BhXOAHOA maserax. PaGorTa CuJ 3aTYXaHHA As=
=4M;D = 4Kp® =dKD2. >

[onaray o,=c'd, rie & — yrol majeHusi CIYCKOBOro KOJECA; (e

* k03(HUHEHT, 3aBHCALMH OT TePefaTouHOro uucia MeXKILy CIIyCKOBbI-

MH KOJIECOM U fKODEeM, U uMmed B BHIY ypasHenue (62), moxeM HamH-
catb : ] ‘
Mc..(zf(d@/{FH[‘DJrO,5('v'—C’B)]}—FT[‘I’—O,5(Y+C’B)I}- (63)
Peutas 3T0 ypaBHEHHe OTHOCHTENLHO @, NOMyYHM '
(P F P 42K Me  [(Fort P TP F) ¢ 8P — (PP Mok oy
2Kd
: Ha puc. 30, @ 1 6 ToKazaH4 cxeMa JJs onpejeneHns dbyuxunit (@)
# [, (¢). U3 ycaoBusi paBHOBECUS CIIYCKOBOroO KoJeca
- _MC.K+N1v+fN1u:0 HJan MC.K:NI('v—l‘fu)'

¢:
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Hans ankepa
—M,+Nw— fNy=0 wm M,=N (w— fy).
Tak kxag N=N,, 1o
My=[(w— v+ fu)] M, ;.
OG6osnaunm (w—fy)/(v+fu)=F(g), Toraa
M= J (9) M-

[lpn npoxoxjeHun HONOJNHMTENBHOTO YIa HA BHIXOZHON na’eTe
fAAKOpb Bpailaercs MO 4YacCOBOH CTpeJKe, a KOMeco OTXOAHT Hasal B
9TOM Clyude MeHsfeTCs HampaBJeHHe CHJbl TPEHHS Ha O6paTHOE H BbI-
paxenne LI MOMEHTa TPeHHs OYIEeT HMeTb BHA

Mr:[(‘w‘Ff!/)/(T"—fu)] MC.K'
O6osnaunm (w+fy)/(v—fu) =f, (p), Toraa
M'rzfl (CP) MC.K'

Koappuuuentsl 4, v, @ ABAAIOTCA NepeMeHHBIMH, 3aBHCSIAMH OT
yriia OBOPOTa SIKOPs @, a Y — BeJIHUMHA NOCTOSIHHAS, PaBHAsA PalHyCy
HMIYJILCHOH OKPY2KHOCTH BBIXOAHO! maseTsl. [ BXOXHOMN NaJeTsl § —
BeJIHYHHA NepemMeHHad. :

OueBHANO, YTO UHC/IOBble SHAUEHHS BCEX YKA3AHHEIX Ko duunen-
TOB 34BHCHT TOABKO OT MOJOMKEHHsI SKODH M He 3aBHCAT OT HampasJe-
HHf ero BpailenHs. AHaJHTHYECKOe OmpefeJeHHe 3THX Koshdulluen-
TOB JNOBOJIHO CJOXKHO M CBS3aHO € BhINOJHEHHeM GOJBLIOr0 06heMa
BbIYACIHTENbHBIX paboT. [losTomy Anist nauuoro cmycka enecoobpasHo
NPHMEHATL IPahoaHaNUTHIECKHH MeTOM, KOTOPHIH NIPH GOJBLIOM MaCkI-
Tale H TOYHOM BBINOJHEHHH NOCTDOEHHS A4eT BoJHe YAOBJIETBOPH-
TeJIbHbIE Pe3yabrarthl. McXOAHbIMH AAHHBIMK A/ MOCTPOEHHS SBASIOT-
CA BHIOpAHHBIE MApaMeTPHl CIYCKa, a TaKKe 3HAUCHHS aMIIHTYAb O
HJIH LONOJHUTENbHOrO yIya a;. Ha puc. 31, @, 6 nokasana cxema mo-
CTPOEHHsl /151 00GenX maJjeT, KOTOpble M300parKeHbl B CAMOM HHKHEM
TNOJIOKEHNH, T. €. B MOMEHT Hauaja MMMyJbca. Brauane npomssoast
nocrpoenne na sxonHol nanere. Ilposoast ayun O,a, O1b, O\c, o6pa-
syiomue yrabl oy # y. IIpousBonbHBIM paamycoM mposomar Ayry SS,
KOTOpas nepecekaer Jiyyd, o6pasyioline yribl o) U y, B Toukax A, B
u C. lyru AB u BC nensit Ha paBHble YacTH, IPH 5TOM BBUIY MaJOCTH
yraia oy €ro ADCTATOYHO Pa3[eNHTb Ha ABe-TPM YacTH, a Yroa y— Ha
NATE-MECTh vacred. Touku menenus ayr AB u BC coequnsor npsiMbl-
MH ¢ O), KOTOpble NepecekaioT NPOEKUHIO HMIYJIbCHOMN IOBEPXHOCTH
COOTBETCTBEHHO B TOUKaX Ay, I, 2, By, ... (Ha cxeMe 5T npsiMble He TO-
Ka3aHBl C TeM, YTOObl He 3aTeMHSTb YepTeX). DTH TOUKM AyraMu u3
tentpa O; MePEHOCAT Ha OKPYXKHOCTb pafuyca R Kojeca B MOJIOKeHHs
Ay, I', 2, B’, ... Uepes touky O, ripoBoasT ayry S;S;, na KOTOPO# H3 TO-
uek Ay, I’, 2, B, ... paauycom ry nenaioT saceuku B Toukax O, 17, 27,
B”, ... Yepes touku 4; n Oy, 1" u 17, B’ u B”, ... nposogsr npsiMbie
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(HopMaJu) ¥ M3 HUX. B TOUKAX AT Al 1.?’, BOCCTaHaBJ'IfIIBaIO;I‘K::PI[Jé
MeHIUKyAsipbl (KacaTenbHble K HMIYAbCHOH NOBEPXHOCTH) . OJ:{CI))IX o
HopMaJlell W KacaTeJbHbIX Onpele/sieT Hanpas/eHus HopMaJHTbOH o
¥ CHJ TPeHHs PH COOTBETCTBYIOUIMX YIJax moBOpOTa AKOP -.neﬁ }yll'xa-
JOT NeprneHauKyasipsl u3 Touek O u 0, Ha HanpaBJeHUs Hopgxa Sipe
caTesbHBIX, AJHHB KOTOPBIX B COOTBETCTBYIOUleM MaciiTabe xap

LAy B Dory

Puc. 31. Cxema k rpaduuecKOMY ONPEJENEHHIO IePeMEHHBIX B CHYCKe C OTXOAOM
KoJieca Hasaj

PU3VIOT UHCJIOBbIe 3HAUEHHs NepeMeHHbX @, u, y U v. [locTpoenue Amé
BhIXOLHOMN TaJeThl BBHAY IUIOCKOH €€ MOBEPXHOCTH HMMYyJabca HeCKOJ’IbI:)
OTJHuaeTcs OT paccMoTpeHHOro. Hepes BHEWIHIOIO KPOMKY l'laJIBTbI I'Il_{)
sopsat ayry AC (puc. 31, 6), orpaHHUeHHYIO ayuamu 0,2 u O,c. %11
yraom & k npsimoit Oc nposoasaT npsamyio Ce, KOTOpAsi Onpejiesser I
JOXKeHue NPOEeKIHH MJIOCKOCTH UMIYJ/IbCa BHXONHOH NaJeThl B HHXKHEM
€e M0J0KEeHHH.
¥ron : :
d==arctg [ry sin y/(r —r,cos y)],

rnpe
re— | R —2Re cos(0g1-9/2); ri="V R*+¢?—2Re cos (g —/2);
¢ = R cos (¥/2)/cos a, ] '
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'}&J:jmxiaxozmrllgro HENOCPENCTBEHHO H3 YepTeka NOCTPOEHMS CIYCKA.
S LyTH HOBC Ha paBHBIE YaCTH U TOUKH Je/JEHHS MO MPSIMBIM
81 ByBaHKepa 1 TEPEHOCAT HA IJOCKOCTb HMIYJbCA B TOJOMKEHHS

b 1, 2, By, ... K npsamoli Ce npoBonar xacatenbayio OKPYXHOCTb, pa-
AHYC KOTOPOH B BbIOpaHHOM MaciuTabe paBeH ko3 punnenty 4. Touku
1, 2, By .. ayramMn uz O,
[EePeHOCAT Ha OKPYXKIOCTL
CIIYCKOBOTO KOJeca B TIO-
romenus A, I', 2, B, ..
Yepes atu TOUKH K OKpYyX-
HOCTH pajuyca y NpoBOAAT
KacaTeJbHble H K HHM B
TeX e TOYKax HOPMAaJH.
Hau HamnpapJeHHe HOpMa-
Jiell W KacatenbHbiXx n3 O
u O onyckaioT nepnenan-
KYJSIPBL, LAHHBL KOTOPBIX B
BbIGpaHHOM MacmTade oOr-
pelensiloT 3HaueHus mepe-
MEHHBIX  KO3(h@uuuenTos,

[Tpsamble co
TOoukH A - T ; s ellHaoune
1, 1%, 2, B, ... ¢ uentpom xémeca O, 06pasyioT yrabl ¢ 10BO-

p?;ﬁBK0ﬂeca B TIpollecce nepefladyn UMIYJIbCa, SBASIOLIMECS DYHKIIHE
ZM ¢ nosopora sxops. I'paduk srolt Pynkuun a==%(p) Heo6x0qHM
OMpele/enns NepefaTouoro YHC/Aa OT KOJeca K aHKepy I Koag-
Ic?(;dcuTHeHTa C', BXOAfAMEro B Bblpa)keHHe (64). Kak MoxHoO BiLeTb H3
poeHus, 3aBHCHMOCTS a=§(@) wuenuHeiinas. [dns wHaxomieHus
ﬁg;flr);pnuueﬂ'r‘a ¢’ HeOGXOMHMO TOCTPOUTH rpaduk DYHKUUH a=3I(¢) n
TAHTEHC yrila HaKJOHA KaCATeJALHOH Ipu @=
i = K 5 -
HA4al0T yepes i, PITE SRRE
3aTeM CHPAMASIOT KPHBYIO 3aBHCHMOCTH a=E;(¢). I'padux srofi
;zlasnchocm MOXeT CObiTh NOCTPOEH MO TEM K€ NAHHBIM (CM. pic.
- a),o-ro,.nbxo YTJbl @ CJELYeT OTCYHTHIBATBL B APYTOM HampaBaeHH OT
ayua OB’, u TaHreHC HAKAOHA NPAMON 0603HAYHTH yepes ij.
Kosdpduuuent ¢’=1/(i+1i,).
Ha puc. 32 xpusne / u 2 XapaKTepusyT rpadpuku GyHKNuy [ (cp),

ia?I%?BHe 3 U 4 —rpapuxn byukuuu f(¢) ANT BXOAHOH M BLIXOLHOLN

[Mpumensin meron npué yo}
JIHKEHHOTO MHTerpupoBanus (59), onpere-
JSOT CPeliHHe 3HaueHHs dyHKuui M F

Fo=(1fa,)| { Fitoue+{ 3o do | n

0

£19) £19)
12 ’ [

08

]

%
O

] s J 4 @°
Pue. 32. Tpaduxu dyrkumit f(@) u fi(p)

2 T
Fa=(1m) | [ (o)de+[ " (9)de |,

0 §

rae fi'(p) B f\” (@) — dynxunn tpenns, a f( i }
= : Q) u f — byHRINN
HUMNYJIbCA HA BXOLHOH H BHIXOAHOH NaJeTax. W=
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TNABA V¥

HECBOBOAHHE BANTAHCOBbBIE CNTYCKOBbBIE
PETYNSATOPLI )

§ 16. Osuq,ué cBeieHMSt O HECBOBOAHBIX
6anancoBLIX CMYCKOBLIX perynaropax

MasTHHKOBblE PEryJfiTOpbl HCMOJB3YIOT TOJbKO B CTALHOHADHBIX,
MM HeNepeHOCHHIX, yacax. B dacax u npu6opax BpeMeHH MEepPeHOCHOTro
mHIa NPUMEHSIOT HCKJIIOUHTEJbHO GanaHCOBble Dery/siTopbl, KOTOPBIE
6bIBAIOT CBOGOLHBIMHM H HECBOGORHBIMH, € COBCTBEHHBIMH Konebanus-
Mu u Ges cobcTBeHHBX KoneSanusiéi. B peryistopax ¢ cOGCTBeHHBIMHU

R

Puc. 33. YerpoiierBo necBofoiHOro 6anaticoBoro Cnycka c pac-
. TIPEEeNEeHHBIM HMIOVJIBCOM

KONeGaHAsIMI HMeeTcsl YNpyrhil 3JeMeHT (NpYMKHHA, BOJOCOK), CO-
3fla10K}l BOCCTAHABAMBAIONIHIl MOMEHT, B peryisropax 8es coGCTBeH-
HBIX KOJaeBanuil ynpyruil 37eMeHT OTCYTCTBYeT.

HecpoBomisie 6analcoBble PerygsaToOpbl B KHHEMAaTHYECKOM .OTHO-
mIeHnu npoine cBOGOAHBIX, 60jee HaAeKHbB B NEeHCTBHH, TEXHONOrHUNES
H He TpebYyIOT CJOKHOH PeryJHpoBKH B npouecce c6opkH. Onu obna-
NAlOT IHeHHbIM CBOMCTBOM «6paTh € MeCTa», 4TO JeNaeT HX OCOGeHHC
NPUrOAHEIMH B NpHOOPax C NMpPephiBUCTOH pabOTOd 4acOBOTO MeXauus-
Ma (CeKyHIOMepbl, XPOHOCKOIbI), MIH T/ie TIO ycaOBHSM PadoTH Tpe-.
Gyercsi obecneunTh GE30TKa3HOCTb MyCKa MeXaHH3Ma. OnHako UM CBOH-
CTBeHUb! M KPYNHBIE HeLOCTATKH, OrpaHHYHBalomue ux 061acTb IpH-
MeHeHus, a HMEeHHO:

. Manas aMIauTyAa KonebaHns Ganamca (menee 180°), ofycnoBaen-
Hasi KOHCTPYKIHEH CIyCcKa, BCAENCTBHE Uero npH GOMbIINX 3HAYCHHSX
nepuona koleGanusa Gananca (T=0,4 c u Gonee) HalJORaeTcs 3HA-

. HATeJIbHOEe HapyuleHne H30XpOHu3Ma OT HeypaBHOBELIEHHOCTH fananca;

6oabIINE NnoTepH Ha TPEHHe, 4TO BhLI3bIBaeT HEOOXOHLHMOCTL B yBC-
JUYEHHH 3HepProeMKOCTH IABHraTess H, CJl1eA0BaTEAbHO, raﬁapmoa Me-
XaHusMa. Manas AMILIUTY LA Kosiebanus U Goabuiiie NoTepH Ha TPCHHE
BBISBIBAIOT 3HAUWTENbHble HapylleHHfl H30XPOHH3Ma W CHHXKEHHEe TOU-
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HOCTH X0fa. B cnay ykasanubiX HeOCTATKOB 1ecBOGOANbIC 6aMaHCOBLe
PETY/SITODBI B HACTOsILIEe BPeMsi B YacaX NOYTH He BCTPEUAIOTCS, i
00nacThb NpAMeHeNHs HX oOrpaxnuela npubopami, paBoralouinMu c
MaJLiMH MepruofaMu 1 Malol 11POLOIKUTEeNLHOCTLIO paBoTh, Te OCHOB-
HBIM TpeGOBaHuEM fBJISETCH 5e30TKA3HOCTh B NeHCTBHH.

YCTPOHCTBO 3THX CIYCKOBBIX PEryasTOPOB BechMa npocroe. Ha puc.
33 mokasan HauGo/jee PacnpoCTpaHeHHbI OUJAMHAPOBBIH CIIYCK C pac-
TIpEICCHHBIM UMIYIbCOM. OH COCTOMT M3 Xoseca / u umanumpa 3,
MPEXCTABJAAIOMEro cO00H CTanbHyl0 3aKaJeHHYI0 TPYOKY, TIIATEedbHO
IIHGOBANHYIO H MOJHPOBAHHYIO 10.BHeliHell H BHYyTPEeHHeH MOBepx-
HocTAM. it 06pasopanus najder B UmAHHADE AedaeTcs Bbipes, ompe-
AcAfEMBI YIJIOM B, 3HAYeHHe KOTOPOro0 HAXOLAHTCS B npolecce.reoMer-
PHUECKOro noctpoenns cnycka. C ABYX CTOPOH B LMWJIHHAD 3aNpeccoBa-
BaHbl CTanblble 3aKaneHHble NPOOKH £ 1 5, cHabxKennble Nandamu. Ha
BBICTYTIE TIPOOKH J 3anpeccoBan Gajanc 4 U Haca)eHa KOJAOLKA, B KO-
TOPOIl 3aKpeIvien BHYTPeHHNI Kollell ClHpaty Gananca. :

HMmmyase mepenaercst BHavane npH CKOMbKEHHH octpusi D 3yba mno
HMIYJALCHOH TJIOCKOCTH @ TIAJeThl, a 3aTeM TIPH CKOAbKeHNHH Kpomku A
MO MMIYABLCHON ILTOCKOCTH ¢ 3yGa. Pacmpeselenne ummyJibca MEX Y
NaxeToil u 3yOOM HMeeT LeNbl0 YBeJHYCHHE NPOYHOCTH 3yBa u yMeHb-
IIeIHe €ro M3HOCa, a TaKXKe YMeHbUIEHHE TOMIIMHBL CTeHKH UM/IHHADPA
1 €ro MOMEHTA HHEPIHH, YTO SABJISETCS] HeOOXOAUMBIM AJS OCyllecTBIe-
HHSl MaJblX NepuopoB Konebanus Gasnanca. :

Tak Kax yraoBas mMupHHA MaJeThl ¥ Yroa HMOYJIbCa Ha Heil MaJsl,
TO IiaBHast YacTbh UMNYAbCA MPHXOJMTCH Ha 3y0, KOTOPHIH HMeeT 0-
BBIWIEHHYIO TTPOYHOCTD.

§ 17. NocTpoeHue UMNHHAPOBOro cnycKa
€ pacnpepencHHbIM UMNYNIBCOM [cnyck SleBuepa)

Hcxonnble nannbie s NOCTPOEHHS: Zex— UHCAQ 3yGbes KoJeca,
o0bylO pasHoe 25; R — pauyc meficTByIOLLef OKDYXKHOCTH KoJeca:
yron obxpata p=2', (2ap=36°); yroa umnyasca Ha ayGe y,=4°30"
yron umnynabca Ha nagere y,=1°30"; yron mnokos a=1°30’; yraoas
WHpHHA 3y0a o =4°22'; yruosas mHpPHHA NajeThl (LWIHHAPA) ) =2%
yroJa nagenns 6= 0°50".

Cnyck (puc. 34) cTposiT B c/leyiomes nocae10BATENAbHOCTH: H3 TOU-
xu O B BBIOpaHHOM MacmTate NPOBOAAT OKPYKHOCTL painyca R u Jy-
un Oa u Ob, obpasyiomue yron o6xsata 2ag. CHMMETPUUHO 3THM Jay-
YaM CTPOAT yriaul i, oGpasoBannsie syuamu Od, Oe, Of, Og, nepece-
KalOmHMH OKPYXKHOCTb KOJeca COOTBETCTBeHHO B Toukax D, E, F, G
(na ueprexke ne o6osnauens). Uepes Touxu D u E, a Taxme F u G npo-
BosAT cexyue Ojh, Ok, nepecedenue XKoTopsix B Touke O onpefens-
€T MONIOXKeHHe HeHTpa Bpamlenns uuanuapa. Ma stoii Touku uepes tou-
ku D n G, a rakxke E u F POBOAST BHEWHIOW J1 BHYTPEHHIOO OKDPYXK-
HOCTH LHJUHADA.

Ot cekymiest O1/ BHH3 OTK/12ALIBAIOT YTOJI ¢ TIOKOSl H MPOBOAST TIPs-
My1o O/, Tiepecexaioulyio BHEMHION OKPYKHOCTb LIIHHAPA B TouKe L.
Ot npamoft O;/ BHA3 OTKNAALIBAIOT YroJ y; HMOY/JbCa Ha majere M
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[pOBOAAT JYH
" 4oCTb B TOUKe

O,m, TiepeceKalollnii BHYTPEHHIO NaJeTHYIO OKpYHK-

M. Coerupstior Toukd L n M npsiMoii JHHHEH HH:cTpr?—

NO/IKEHHIO sroil npsamon u3 O npoBOAAT Kacaggﬂﬁgz}; O}é)pTyﬁyqa o

OH ¥ BBIXOIH :
[0 OKPYHOCTh BXOAH or
el M 6e u nposoaT ayd Uyn,
5 UMTYJbCA HA 3Y
X OTKJAALIBAIOT YIOJ Y2 M) S g
gz;zcexaloumﬂ BHYTPEHHIOO MajleTHYIO OpryHé:zggg};oBKTo?nquc e
— OKPY#HOCTb CIT : 1

3Ty TOYK BHELIHIO | e

Peio 03;1"4 Ri. éneBa or ayua Od moj yriaoM 1z TPOBOAAT I'}I)pm;iz’lr% Vp}o
I::;,pepc)e}«:afomwo BHEIIHIOW OKPYXHOCTb KOJ€Ca B TOUKE £, Py

L

6 6 p ; eil-
Puc. 34. CxeMa OCTpOEUHs 116CBOOOAHOTO HANAHCOBOTO CNyCKa € pacnpeje.le;

HBIM UMTIYJALCOM ]

M .
coenuusioT ¢ Toukoii D mpsamoi. M3 TOUKH D MOA zlr.t;) IOE
K pajuycy kojeca HPOBOAAT TMPAMYIO Dt v K Heit H3 TOHIKOCTaJH)-
KacaTeJbHYIO OKPY#HOCTb SS, HeoOXOnUMYIO 114 nocx‘ggsﬁg ST

: I nepece ; 3
¢ ouku G, nexcaulell Ha
HbIX 3y6beB Koaeca. K3 Toul SRR
' I a, IPOBOAAT KacaTeJbH)
KDPYIKHOCTE! Kojeca H HWIHHADAE, : Ty
gog} OKPYKHOCTH MaJieT, KoTopas ge}gecexaeT BHyTpglégré)(;% Eggg{%}o
Orpesox ([, npeAcTaBIse]
OKpY*HOCTb B TouKe F. 0 ‘ s
- pofi maJjersl ‘Ha IO S
MJIOCKOCTH MMIIYJibCa BBIXOZA i ’ b i
cory 3y6a Kojeca BHIOMPAIOT M3 KOHCTPYKTHBIBIX COOPP?SKETB QOOI)JR.
EHTHPOBOYHO MOMXHO MPHHHMATh BBICOTY fyéa paBHoI i
Uem MeHblIe 4HCIO 3yBbeB Kojeca, TeM 00Jble MOKCT BoeTCTByIOJueﬁ
G 6a ¥ mpuipalinHe emy COOT
6a. YBenuueHHUe BHCOTHL 3Y LaH s
?byopaMbI [I03BOJISIET YBEJIHUHBATH AMIIHTYLY KoJaebanus Gamanca. 3
| ' -




TBLIOYHAS CTOpOHA 3y6a oue
AHMOU MPOYHOCTH 3Y6a.

Onpenenenne onTumansusix 3Havenms yraios umnyansca. [Ipasuis-

HOe B3aHMOJeACTBUE NafeTsl U 3y6a I7s Beex CIYCKOB ¢ pacnpejeJeil-

HbIM HMIYJIbCOM XapaKTepH3yeTcs TeM, YTo NPy nepefave HMIyJbCa

. GamaHcy BHaYa/le HMeeT MecTo CKOJIbYKeHHe OCTPHS 3y6a 10 MIOCKOCTH

HMIYyJIbCa IAaJeThl, a 3aTeM CKOJbIKenne OCTPOKH KDPOMKH NaJeThl 1o

PH€Ha H3 ycnoBua obecnedeHuss HEOGXO.

MJIOCKOCTH MMITY.1bca 3yGa.

IIpn 3tom yenoBum mmockoc-
TH HMIIYJbca 3y0a u nageTsl 06-
Pasyiot yrox &;, Kotopbif, Gymy-
UM MAaKCHMAJLHLIM B Hauaje HM-
lyabCa MO mnajleTe H MHHEMAJb-
HbIM B KOHIle HMIYJbca 10 3y6y,
COXPaHfieT MOJIOKHUTENbHOE 3Ha-
HEHHe Ha MPOTSMEHHH BCEro M-
myJabca. Ecan B navane umnyan-
¢a no manere yroa §; maJg, To B
HajbHelIleM OH MOXeT CTaThb
PaBHBIM HyMO, a 3aTeM - 6ymer
HMETb OTPHLATeJLHOE 3HAUYEeHUe.
B stom cayuae BzammonefictBie
HaneTsl n 3y6a oOCyLIeCTBAsIETCS
TaK: BHAYaje CKOJbXKeHHe O0CT-
pust 3y6a MO MIOCKOCTH HMITYJib-
Ca MmasieTbl, 3aTeM CONPHUKOCHOBE-
HHe NNIOCKOCTeH IMMNyabca IaJje-
Tol H 3y6a (61=0), HakoHen OT-
0 pBIB maIocKocTed umnyasca (6,<
<<0) u cKoabXKeHle NATKHM 3y6a
N0 ITOCKOCTH HMITYJIbCA MaJeThl,
Ilpn manuuuu cmaskn wa mioc-

KOCTAX HMIYJbCa mnaJjietbl H 3Yy-
63, BCJICACTBHE ‘€@ BI3KOCTH | NPpHJAUNAHHSA, BO3HHKAET 3HaUYUTeJbHOE

CONpOTHBJ/IeHHE IBHKEHHIO, KOTOPOE MOMKET Bbi3BATh OCTaHOBKY Mexa-
HH3M2 HJIH SHAUHTEJbHO COKPATHTh MPOAOIKHTENbHOCTS paborTul H cHHu-
SHTb TOUHOCTH NOKa3aHuii npuéopa. YkasaHuoe fiBJleHHe OCOGEeHHO OT-
PHLATEJBHO CKa3bIBAETCA HA PabOTe YACOBBIX MEXaHH3IMOB C MaJbIMH
HepHofaMH KoJebGauHsl, 3HaUHTeNbHOe yBeninueHHe yraa &, nytem
yMeHbllenns 6; (puc. 35) BhisbiBaer YCKOpeHHLII H3HOC 3y6beB. Oue-
BHJHO, YTO yros §; npu BeIGpaHHBIX [TapaMeTpax CIyCKOBOIO MeXAaHH3-
Ma 3aBHCHT OT COOTHOMIEHHS MeXAy yraamu Yi. B Y, ONTHMAaJbLHbIE
SHAYUCHHS KOTOPHIX MOXHO YCTAHOBHTL NyTeM pacuera. OnTHMansHBE
SHAUCHHA Y| H yp ONPENENAIOT H3 YCAOBHS, YTO B KOMIle HMIIYJbCa 110
3y0y 6;=0. Pacuer na ocuoBayun CXeMbl, H300paXKeHHOH Ha puc, 35,
IIPOH3BOAMTCS B TAKOH NMOCJAEL0BATEIbHOCTH:

=R cos (9,/2)/cos a5 r=R sin (g +19,/2)/sin A,
rae #,=90"—ay ' ' ]
80

Puec. 35. Cxema x PacueTy OonTHMAaJablibx
YII0B HMIIYJIbCA

ry=R sin(@,—$;/2)/sinhg; I=1r* --¢?—2rc cos (hy+v);
§,=arctg {r sin (Ag4y)/[e —rcos (h-¥)]}; Oy= 180" — (k-0 V)i
AD=VPFR=2RIcos (6,—0),

rae EZ ay— 0,5 (Y, +24,);

L) s

Y=arcsin [R sin (6, —0)/(A, )], 3=10,—5;
8, =aresin (r sin 8/ry); y,= 180" — (3 3,);
T | i s Rlzlfrf—{— €2 —2r,c cos (kg1 ¥o).

OcHoBHble pacueTHble ypaBHeuus. [Ipu pacuere 3Toro cnycxoaozo
pery/aTopa MOXHO BOCIO/Ib30BATHCS 32aBHCHMOCTAMH UL PaBHOMJ
nero cnycka I'parama, B KOTOPbIX CpeAHee 3HaueHHe QYHKUHU

Fy=(119) [(Frnx+ Frunsix) ¥; [ Frinx - Fronx) Yo,

e Flunx U F'upux — CpellHHe 3HAYEHHS HMIYJIbCHOH chHKLLH_H TIpH TIe-
penaue UMIyJbCa 10 BXOJHO 1 BHIXOAHON naneraM; F

’l{.BX Hu " pmrx
cpeiHye 3HAYEHHsl MMNYJbCHBIX (YHKUHE NPH Nepejaye HMIy/abca IO

8y0y Ha BXOXHOH M BBIXOAHOH nanerax. [IpumeHsas merold npubauKen-

Horo nunrerpupoanus (59), onpenensior .

el
. r

Sux(0)de

0 -

s ] 3
F;.nx:(ll\;I)[‘Sf;x ((P)d(?a FH.BbIX:(l/Vl)

By - 12 - o '
F;.B}(:(I/YQ)‘S‘fB.\:(CP)dCP; FH.Bux:(I/’YQ)j.fnu.\:(CP)dCF, rae \'.‘Yl‘*’\?-
0 0 E

3HayeHHs MepeMeHHbIX, BXOASIINX B BhIpaXKeHHs noanTerpaan;;Ix
QYHKIHHA, MOrYT ObITh HaiileHbl aHAJHTHYECKHMM HJH rpadoaHann
»
YEeCKUM CrnocofaMmu.
YpaBHeHHe IJs1 MOMEHTa UMIYJbCa

Mu:[(x'—f!/)/(@‘i‘f”)] Mc.x‘

B 3TOM BBIpaMKeHHH y=censt npu nepenaue AMIyJIbCa II0 nane;z
U u=consl npu neperave uMnyJabca no 3yody. Ilepemennsle, Bxg:e[:ﬁm
B BhIpajeHie MOMeNnTa HMnyJabca, LIS BceX cnycxosdc pacnpeﬂee e
HMITYIbCOM (HMHyJII%C no najperte styt'z)yl'l) O%igizoo pasHo Ompex

; 060M, MPUMEHHs MeT ] I

I‘paﬁu:icohgmocsnl({)ca T Bbﬁxepqnsamr BBIXOJHYIO 11aneTy U 3y6 B HOJIOT-
Xenun nokos (puc. 38). 3ateMm yroam y; uMMny/abCa Ha mnajere Tneg;_
Ha n paBHBLIX YacTell W MPOBOJAAT JYuH, nepecexammn(e) rmocxocobn ;4
nyJnca mnaJjertsl B Toukax I, 2, 3, ... Hasee us Toqxln : ,Sqepes eqa[:o-r
BOZsIT AYTY MM, Ha KOTOPOH paanycom R uzrtouek I, 2,3, ..ot _
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1|
1! I
,; f roukn I’, 2, &, ... VI3 3THX TOYEK Ha TNPOAO/KEHHE MJAOCKOCTH MHM- 1) npu uepellaye uMnyJdbca 0o najere

l

|l | myJibCa ONYCKaloT NMepleHAuxyaspw ['—1%, 2'—27, 3'—3", ... U3 rtou- RS - .

L | ki O; Ha TIpodO/KeHHe ILUIOCKOCTH IaReThl OlyCKaeM TNepleHIuKy- — 1, A—=2{ i —Xy, Xy X
I | asp OA. : ‘ OA = y==const;

Ml {a BHeWIHIO0 NaneTHylo OKPYXKHOCTb, PaiHyC KOTOPOi 7), HA ydacTke : s T e
4 MexXay paamycamu R) U R IenT Ha HECKONbKO PABHbIX uacTell, H 4yepes | " ) et e

I [l TOYKH fefeHusl U3 LEeHTpa KoJeca NPOBOLAT AYLH N0 NepeceyeHus ¢ I T =2 s e s

|

i ‘ . | & 9) npu mepefade UMIYJAbca 10 3y0y
it ‘ : OB =u==const;
B—5, B—6,...—7;
5—56", 6—6",...—x;
! ; 55", 6—6",...—y.

fiookn [, 2.8 Ryramu u3 Q| nepenocsT Ha OKPYXHOCTb CIYCKO-
WOro KoJeca B noJoxenus 5, 2, 3, ... 3arem Toukn 4, 2, 3, ... u b6, 7, 8
COENNHSAIOT C LEHTPOM CITYCKOBOTO KoJjeca. ¥YTJ/bl, o6pasoBaHHble ny-
Samn 0—5 n 0—2, 0—2 u 08, ..., 0—5 u 0—6, 0—6 u 0—7, ..., 6yOyT
XapakTepr30BaTh MOBOPOT CNYCKOBOTO KOJeca NP COOTBETCTBYIOLLUX
1IOBOpOTax 0aJaHca. :
e Onpenenus TeM WM APYTUM CnocofOM 3HAYEHHS X, Y, &L M U U YLbI
[OBOPOTA CHYCKOBOTO KOJM€ca, MOXIO MNOCTPOHTb Tpadukn QyHKI{MH
~J(g) u ar=[i(¢), a 3aTeM HalTH Fyu, NpPHMeHSs METOL TpadHYeCKOro
pnTerpupoBanns. CaefyeT MMeTb B BUAY, UTO AJA CHYCKOB C pacnpeje-
~ JleHHBIM HMIYJbCOM rpaduk GyHKOuE [(@) MMeeT DaspblB NPH ¢=Yyi,
HajHune KoTOporo o6GbsCHAETcs U3MeHGHHeM HanpaBJeHHH CHJI HOp-
MaJblOro NaBJeHHS 1 TPEHHs B MOMEHT mepexoja HMMIYAbCa ¢ NaneTsl

L 1l Ha 3y0.
i |1 ;
il § 18. BanaHcoBbIM HeCBOBO AHBIM CNYCKOBOM
[ | l[l . R perynatop 6e3 cOBCTBEHHbIX KONEGAHMM
i ” [ Panee rosopuioch (§ 15) — 0cOGEHHOCTHIO MAaSITHHKOBOIO CIYCKa C
| IR _Puc, 36. Cxema K onpeaesnensio nepeMeHHLIX K03 hULHENTOR 110 OTXO0I0M KoJieca Hazaj, sIBJAsSIeTCH TO, YTO B HeM IIpH pa()o’re CIIYCKOBOT O
H il i MES DR AT " PeryJsTopa BO3HMKAET MOMEHT, BRITAJKHBAIOLLIH AKOPb H3 Nepudepun
L || ‘ ' CMYCKOBOTO Kojeca. Ta OCOGeHHOCTh YKA3aHHOrO CIYCKa I103BOJSIET
il TS e A et S rer e bl O, - fICNO7b30BATL €r0. B peryJsTtopax 0Oe3 ,coGSTBeHHblx KonebaHuil, Npu-
AR e i ] g SR e, p i MeusieMblX B PasJMUHbIX TEXHMYECKHX npubopax BpeMeHH, Ileé OCHOB-
B 110 s e b B R R e B S R 6, ... OTMeualoT HbIM TpeOOBaHMEM SIBASIETCS HANEKHOCTb cpabaThiBaHHfA, a TOYHOCT,
§ b COnpsiFKeHIIble TOlII(I/I/5, 6, ... . V3 atux Touek ma npojosKeHle naoc- BBy MATOfi NPOLOMKHTENLHOCTH PaBOTE,— GaKTOPOM BTODOCTENeH:-
_, |‘. KOUTH NEyaeth . SR SyCKets NefIaiabs ye R St R T0- HbIM (pesie BpeMeHH, IPHGOPH! CHrHaMI3auuy 1 Ap.). Has 6anancosoro
e ppix o6osnaualor 57, 67, .., a u3 Toukn O onyckaior nepreraukyasp OB. peryasitopa 663 coGcTBeHHbIX KoneGaHuil NOMYdYeHB! cjelyouue pac-
il To xe caMoe NIOCTPOHNE ‘MOXKHO MPOIENATD H /11 BXOAHOH Naers, NeTiibie ypaBHEHNS, YCTAHABJHBAIOLINE 3aBHCHMOCTb aMILTHTYAL M Tie-
| [puieM HeOOXONUMO 3HATh, UTO NMPH NEpPefaue HMMY/bCA O 3y6Y HMe- PHOZa KoMeGAlHs OT MOMEHTa Ha OCH CIYCKOBOT'O KOJIeCa I NapaMeTpoR
| |IJ eT MECTO CKOALKECHHE BUYTDEHHEH KPOMKH BXOHOI masersl no mioc- CIYCKOBOTO PeryJasTopa:
i KOCTH mMnyqabca 3y6a. CjaeloBaTeNbHO, NPH MOCTPOENHH Ha BXOIHOI : , o
gl [t najete cJaelyeT 1CNONL30BATL PafHyc /' BMecTo pagmyca ri. Msmes 5 Mew 21+ + 011 [@—05(T+e'BH} * (65)
il ‘ ' BH/IY NPUHATble panee 0003HAYEHHS, MOXKHO HAIUCATD! : M, Fy + [Fu—("do) Fe] [ — 0,5 (7 +¢"8)]
‘_ | li 82 : 13
] |
il
[t .




,( M§eT1051)Lm<a onpefenenuns Fy, Fr, ¢/, i n i; 661a paccMOTpeHa paHee
CM. § k

[Tepuon xoneGannit Gananca
T=4V 1M, [VAIF (M. )+ LIl F (M [V AF (M, o —
'~V AF (M, — ([T BF (M. )] +e'¥ 2V AF (M, ) |,
rae A=0+0,5(y—c'd); B=0—0,5(y+c3); F(M,, )=
:Fu—_MT//WC.K; e (MC.l():F'F+MT/I C.K"

166)

B ypaBHEHHSX (65) u (66) J1=J40,5JciFu; Jo=J+0,5JcniiFr;
J —nonsapHbIfi MOMEHT HUHepUHH yana GanaHuca; Jf¢x— NOASPHBIN MO-
MEHT HHEpIHH CIYCKOBOro' koJeca; Fy m Fy—cpennne sHaueHUs UM-
MyJabCHON GYHKUMHM ¥ QYHKIMU TPEeHUS 3a NepHoj KoJebauuit; [ 1 ij —
nepefaTouHble UMCAA MeXkKIYy KOJecOM M fKOpeM B Tpoliecce Nepepaun
HMIYJIbCa M NPOXOMKAEeHHs AONOJHUTENbHOrO yraa; ¢'=1/(i+i); 6 —
YyroJl NajeHHsl CIYCKOBOro kojieca; My — MOMEHT TPeHHUsi B NOLILNUMTHU-
Kax ocH 6amaHca (sgKops).

IIpu pacuere cnyckoBoro OasaHcoBOTO peryastopa 6e3 cobcTBen-
HBIX KOJebaHuH BHAyaje HeOOXOANMO MO KOHCTPYKTHBHBIM pasMepam
NOACYHTATh 3Havenusi J; 0 Jo, NMpeNBapHTENLHO ONpEIeIHB CPelHHe
sHavenns GyHKUMH nMuyabca Fi u Tperis Fr, a TakKe nepefaTouHbie
uucsa i u . 3alaBasch pasAnYHbIM 3HAUEHHEM AMIUINTYJ, MO ypaBHe-
Huio (65) HaxomsT Beauuuny otHowenus Mex/Mr, KoTopoe 3aTeM TMoi-
CTaBJASIOT B ypaBHenlie (66). MomenT Tpenus

M,=0,0Pdf,

rae P—Bec yana Gananca (sixops); d — anameTp nandsl ocn 6asanca,
HJH CPEeHHH ANnaMeTp TOPLEBOil ONOPHOH MOBEPXHOCTH OCH; | — KO3I-
GuUHEHT TPEHUS CKOILKEHUS.

Ilepuon komebanusi Hagaica, HeOOXOAUMBIH A5l KHHEMATHUYECKOTO
pacueTa 4acoBOrO MEXaHU3MA, :

Top=(T1+7)/2,

rae T1 H T2—3HHIIEIIH${ nepuoaIoB KosebaHus 63J131&C3, COOTBETCTBYIO-

upe MuHHManeHoMy D) u MakcuMaabHoOMy s 3HAUEHUAM aAMILIHTYALI
KoJebauns.

~

TRABA VI !

CBOBO/IHbIE BARAHCOBBIE CNMYCKOBBIE
& PEFYRATOPDBI

§ 19. OBuine ceefeHHS © cBOBOAHbLIX AHKEPHbIX
CNYCKOBLIX perynsitopax

Manasi amnautyna Konebauus Gananca, Gonbuine IOTEPH HA TPpeHlS

|1 3HauNTeJbHble HapYIEHHs H30XPOHHOCTH KoJeOaHuii Oananca orpa-
‘AHMUMBAIOT 06JaCTh NPHMEHEHHS HecBOGONNbIX 0ajaHCOBBIX CNYCKOBBIX
DEryJISTOPOB, KOTOPble HAXONAT MPHMEHeHHE [JaBHBLIM 0o6pa3onM B TIpH-

'-ﬁopax ¢ MaJbiMH THepuoiaMH KoJebauus u ¢ MaJioki MPOAOINKITE b

HOCTHIO paboThl. B yacax u creunadbHbIX TeXHHUECKHX npubopax nepe-

. HOCHOroO THuna, K KOTOPBIM MPedbABJIAIOTCSH CPaBHHUTEJBHO BBICOKIIE Tpe-

‘HOBAHHA TOUHOCTH K BGOJBIIOH MPOACTKHTEIbHOCTH pabGoThl, IPUMEHSATOT

¢Bo6oaHble  GamaHCOBble  CITyCKOBhIE  DEryJsiTOPBI, cHabrcennbIe
eBOGOLHLIMH CITVCKOBHIMH MeXaHH3MaMM, KOTOpbie ObIBAIOT IBYX
THHOB:

aHKepHble CNYCKOBBIE MeXaHH3MBbl, cHabxKeHble MPOMEXKYTOUBIM

~ 3BEHOM — aHKepOM C BHJIKOiT, C IOMOLIBLIO KOTOpOﬁ OCYHLeCTB/IsIeTCH

nay

CBsi3b MEXKAY CIYCKOBBIM KOJiecoM n 0ajaHcoM;

GesankepHble CBOGOAHbBIE CMYCKOBBIE HasaHCOBBIE MeXaHH3MBbl,. B
KOTOPHIX CBsI3b CNYCKOBOrO KoJjeca ¢ 6aancoMm OcyllleCTBJISIE"I"Cﬂ Herno-
¢peacTBeHHO €3 NPOMEeXYyTOUHOTO 3BeHa. :

- Bee ¢cBOBOAHBIE CIYCKOBBIE MeXaH3Mbl I1€3aBUCHMO OT HX -KOHCTPYK-
TUBHOLO BBHIMOJHEHHS MMEIOT «NPHUTAXKY», T. € YCTPOeHuhl Tax, 4TO Ae-
Tanb (aHKep, phUar MOKOs), 3aA€PXKUBAIOLLAS KOJECHYIO CHCTEMY BO
BpeMs NPOXOKIEHHS 6aJaHcoM AOTMOJIHTEABHOTO yriaa, NpUTATHBaCTCS

. K orpanuunTeqbHOMY mTHOTY (YIOPY) CHIOH, cosmaBaeMoil CIYCKOBBIM

gosiecoM. BesencTBHe 3TOro feTajH CIVCKOBOrO MexannsMa Ipi Nnpo-
XOXKIeHUH JONOJHHUTENLHOro yrja HMewT BIOJHE OInpeaesieHHoe T0J0-
Kenne., B ¢cBoGoAHBIX §afancoBBIX CIIyCKOBBRIX pery.adTopax KHueMaTi-

‘YecKasi CBsi3b MEXIY 6a’aHCOM H Cl'[yCKOM HMeeT MECTO TOJBbKO B IipC-

lecce ocBOOOXK AU KoJieca M nepeaauu nMnyJabca, (/)O.:‘IbLUyIO e 49acTh

\yraa noBopora (okoso 95%) Gananc NPOXOAHT COBEPIUEHHO CBO-

6o1HO.

Boabmol AHANA30H aMIJIMTYA, NP KOTOPLIX MOxeT paboTaTh CBO-
Gonubli GaanCcOBbiil CIYCKOBOH PeryJsaTop, ¥ BBICOKAas TOYHOCTb Pery-
AWpOBaHUs OGECNeYHINn eMy MHMPOKOe NpHMeHeHHe B PASAHYHBIX TPH-
Gopax BpeMeHH KaK C GOJBIIMMHA, TaK i ¢ MaJbIMi TeEpHOAAMI KOMXe-
Gauuii HecMOTPS Ha TO, UTO CBOOOAHBIM 0ajJaHCOBBIM PEryJIiTOPOM
B CpaBHEHHH C HEeCBOGOIHBIMH CBOWCTBEHHHI M HEKOTOpbie HeaO-
CTATKH!

Gojlee ClOXKHAS CXeMa B3auMOJeHCTBHS AeTaljell BCJAeACTBHE Ha/H-
Yus IPOMeKYTCUHOro 3Bena (aHKepa-BUIKH), YTO Hen30exHo NoBLILIA-
er TpeGoBaHie K TOYHOCTH H3TOTOB/IEHNS feTanel,
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yBesqHueHHe rabapuTHblX PasMEpOB MeXaHH3Ma H3-3a HaJHYUs Tpo-
MeXYTOUYHOrO 3Bela aHKepa-BUJIKH HJH pbluara HOKOs;
(R BO3MOXHOCTL OCTAHOBKA HA MOKOe, CHHXKAIOIlas HaJeXHOCTb pa-
i DOTLl MexanuzMa. '
i Haubonbmnm pacnpocrpanenueM nojb3yloTcs 6a1aHCOBbE PEryss-
| TOPbLI aHKEPHOTO THIIA, KOTOPble 0GECNeYHBAIOT HANEXKHYI0 PabOTy npu-
| | Gopa B caMblX PasJuyNAIX YCJOBHAX BHOGPALHH, IPH PE3KHX NOBOPOTAX,
I TONUKAX M 3HAYUUTENBLHLIX YCKOPEHHSIX, B TO BpeMsi Kak 6e3aHKeprIe
| | CBOOOANBIE CIIYCKH, K KOTOPBIM OTHOCATCH XPOHOMETPOBLIE CHYCKH ¢
1 {0 - XOJOBOH NPYXMHHOH M 3alEeNKOH, MOTYT HaleXHO paboTaTh TONBLKO B
‘1 i CTAallHOHAPHBIX YCIOBHAX.
il , ; CBo6onHbIi aHKeprm CIYCKOBOI MEXaHH3M MNPUMEHSIOT LJs Ga-
;[ bl I JIAaHCOBBLIX TIPUOOPOB BpeMeHH ¢ Yucao 3ybbeB Kogeca, OObUHO uyHCI0 3yObeB KoJeca NPHHHMAIOT
(180 0 Tc nepuogamn  KoseGanuit 0,5 paBHBIM NATHALLATH, XOTS 3T0 U He obs3aTesbHO. IlaTHanuars 3yobes
i : 0,02 c. KoJieca MPHHUMAIOT H3 YCJOBHS OTCUeTa BpeMeHH H MOJAY4YeHnus MITHH-

§ 20. BLIGOp OCHORBHBIX NapameTpos
AHKEPHBIX CNYCKOB

[Ipn KOHCTPYHPOBAHHU CIYCKa HeOOXOANMO PYKOBOIACTBOBAThCS Tpe-
"\ OCHOBHBIMI TPeGOBaHHAMH, a HMEHHO: Ha[eXHOCTbIO paéom Me-
'xaHH3Ma B PASMUUHBIX YCJIOBHAX SKCIyaTauuu; TpeGyeMoil TOUHOCTbIO
pabOThl NPHOOpa; TEXHONOIHYHOCTDIO KOHCTPYKIHH.

CBOOOANBIA aHKepHBbIA CNYCK HMeeT N06aBOUHOE 3BEHO MEXIY KO-
jgecoM H 6aJaHCOM, YTO 3HAUHTEIbHO YCJIOKHAET €r0 KHHeMaTHKY U Ic-
jgaer paboTy chycka BecbMa YYBCTBHTE/LHOM K H3MEHEHHIO ero pas-
MepoB. PaccMoTpuM oOuine MONOXKeHHS, KOTODBIMH CJeLyeT PYKOBOZ-
¢TBOBATLCSl NPH BbIGOPE OCHOBHBLIX MapaMeTpOB CBOOOJAHOTO CHYCKA.

l.: l 008 ‘ Ha puc. 37 nokasauel rpa- MAJbHOIO KOJMHUYECTBAa 3y6UaThiX nap B OCHOBHOH mlepefadye MeXay
'| ’f'|"; { . . ¢uKH 3aBHCHMOCTH nepuoja 7 LeHTpaJbHbIM KOJIecOM H TPHOOM CITyCKOBOTO KoJleca.
{ i : KojebGaHusi OT MHHHMAJLHOTO - Yucao 060pOTOB CNYCKOBOTO KOJleca B MHHYTY
|i | aoé : MOMeHTa M Ha OCH CIOYCKOBO-
i [l ‘ \ ro KoJjieca, Npu KOTOPOM BO3MOXK- e —=00/T2. ),
{0 J : Ha paGoTa MexannsMma. JTH rpa- | : G
! & GHKH NOCTPOEHB! TO 3KCHEPH- rae T — nepuon KOJIeGaHHﬂ: C; Ze.xx— UHCAO 3y6beB criyCKOBOI'O KoJeca.
I ‘ MEHTAMLHBIM JaHHBIM AJAS Cryc- | Jas yacoB ¢ CeKYHAHOH CTPeAKOH uHciIo 0B0pPOTOB CeKYHAHOH OCH

B MHHYTY fle=1.
[lepenaToutoe OTHOLIEHIHE MEXAY CEKYHAHBIM KOJECOM H TpHOOM
CIYCKOBOIO KOJeca

KOBLIX DeryJisiTOpoB C pasJjiuu-
IILIMH MOMEHTAMH HHEPIHU BILI- :
ku. M3 rpadukoB ciaemnyer, urto
0 ' npu nepuomax kKonebGauus T =
oL R =0,02 ¢ KpuBble HMEIOT BechbMa
Mg 10TH-mm e -
MaJblil HaK/JIOH K OCH afeumuce,
| 4YTO YKa3biBaeT Ha 3HAUMTENLHOE
BO3pacTaHUE MOMEHTA Ha OCh
‘ CIYCKOBOTO KOJieca MpPH YMEHb-
{1, =00003 ryy’ 2—J, =0,00042 ran?; HIeHHuu nepuoaa Kose6auns.
3—1,=0,0009 ranz; Hanbrefiniee yMmenbnmienue ne-
il puona xonebaHust GanaHca sB-
il JSIeTCSl OUEBHAHO HelleNecooOpasubIM, TAaK KaK CBSI3aHO ¢ HeoOXOLH-
i MOCTBIO YPe3MepHO YBeAHuYMBaTL pasMepsl 3aBoauoro Gapabana M Bce-
. TO mexanusma B LeqoM. Takum o0pasoM, 1Jsi cBOGOAHBIX aHKEPHBIX
i CIYCKOBBIX DEryJ/sATOPOB 3laueHue Nepuona konebanus T=0,02 ¢ cae-
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Ipu T=04c i=150/z¢x. Ecnu npunats 2z, x=15, TO L—IO 4To
MOXKHO OCYIIeCTBHTh OJHOH 3y6uaToll napoi.

VBeanueHue Zey XOTS M BelleT K yMeHbIIEHHIO i H 06u1ero nepeaa-
TOYHOrO OTHOUIEHHST MeXay ‘6apaGaHoM ¥ TpHOOM CNYCKOBOro KoJjeca,
DIHAKO He NMO3BOJSET COKPATHTbL YHC/IO 3y6UaThIX Map B OCHOBHON KH-
HeMaTHYeCKOfl IenH, KOTOpoe paBHserca TpeM. B TO ke Bpems yBeni-
YEHHE Zox BENET K YMEHbIUIEHHIO wara Kojeca M YIJIOBOfi IHPHHLI na-
JdeTsl 1 3y6a, KOTopble MeXxay coboit CBﬂs_aHbI COOTHOLIENleM

\ : -y B==17/2, (67)

Puc. 37. Tpadukn Kk o6bsicHenmio paa-
I pellaiouleii BO3MOMHOCTH  cBODOIHOrO
AHKEPHOTO  CNYCKOBOLO  peryastopa
| © T (K=0,08 H mu):

AYeT CUUTaTh MHHuMa/bULIM. HanGoabuiee pacnpocTpanedse HMeiOT
CBOOO/IHBIE alKepHble CIYCKOBLIE MeXaHM3Mbl C MPAMON BHJKOWH, B KO-
TOPLIX LEHTPDLI BPALlenlis CnycKOBOro KoJjeca, BUIKHN n Gananca Jjexar
. lla ofHO# npaMol. BeTpeuaoTesl KOHCTPYKIHE CIYCKOBBIX MEXaHH3MOB
C GOKOBOH BHJKOII, KOTLA NpSIMble, COEAMHAIONIHE IEHTPL BPalIeHHs
Koseca, BUIKH ¥ 6ananca, o6pasyloT npamoit yroJ. Bei6op 60KoBol nin
OPsIMOH BUJKH HPOH3BOLMUTCS TOJBKO H3 COOOpPaXKEeHHH aMAyUInero
PACHOJIONKEHNS [AeTaJell IIPH BbINOJHEHHH NJIOCKOCTHOH MJaHHPOBKH
MexannaMa B npoliecce poekTipoBaHus. OObIYHO GOKOBYIO BHJIKY MpPH-
MEHSIIOT B MeXaHU3MaXx C NAATUHOH HeKPYTrJOoH (hOpMBEL
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Tfle 1, — yr/ioBasi MHDPHHA TAaJeThi; g — yrJioBas wupuia syba; 6 —
yroJ naflenus; {°— yrjoBas IIHPHHA IIara xoJjeca.

Tak Kak BensuunHa yraa & Nafenusi 2aBHCHT OT TOYHOCTH M3TOTOB-
JieHHs, TO YMEHbIIATh €ro He NpeAcTaB/iseTcs BO3MOXKHbIM, Cuaenosa-
TeJLHO, BbIAEPKaTh yeaoBHe (67) MOMHO TOMILKO YMeHbIUas Wy HIH Pz,
4TO YBeJHUHBAET OTHOCHTENbHYIO BeJHYHHY NOTPEIIHOCTH H3TOTOBAEHHH
AeraJed.

VMenblienne 2Z¢ Bbi3biBaeT yBeauuerne i Tak, i=15 npu zcx=10,
YT0 BLIXOJAHMT 34 peKOMeHIyeMble mpele/bl. KpoMme TOro, npH BbIGpaH-

"HEIX 3HaueHHsX 1, I 1y BO3pacraer &, a 3TO BeJCT K YBEJNUCHHOMY
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H3Hocy 3y6a ¥ HapYIIEHWIO HAZEXHOTO 3aKpElIeHHs NajeT B maszay
BHJIKH.

Kpome TOro, mpn yBenuueHun & CHUXKaercss KO3 (PUUHEHT NOJE3HO-
T0 JeficTBHA cnycka. OfHAKO AJs MajcraGapUTHBIX Y4COB, HE HMelo-
IIHX CeKYHAHOH CTpesKH MO TeXHOJOTHYECKHM C0oOpameHHsIM, Leaecc-
+00pasno YMEHbIIATh YHCAO 3YObeB CIYCKOBOTO Kojeca Ge3 yBeJqHYeHus
KOJIHYecTBa 3y0uaTLlX Map B OCHOBHOI mepenaue. Tak, npu Zex=12 n
T=0,4c ofiee mepeaaTOunOe OTHOLIEHHWE OT IEHTPAJbLHOTO Kojeca Mo

TpHba CIIYCKOBOTO KOJeca — logm =750 — MOXeT OhTh OCYMECTBJAEHO
TpeMs 3yOUaThIMU NapaMu:

boou=T00/1=(7,5-10/1-1)(10/1)=(75/10)(80/8)(80/8),
B TO BpeMs KaK MpH Zex=15

osm=(75/10) (12/9) (80/8)=600.

B napyunbix "acax ¢ Leabi0 COKpalleHHsi TPYAOEMKOCTH PaBoT mno
VPaBHOBEUIHBAHHIO 6anaHCa. UMeeTCs TeHJEeHIHs K YMeHbIISHHI0 TePHO-
Aa KolebaHusa. Tak, NpuMeHsOT KojebaTelbHble CHCTEMBI ¢ TEepHOAa-
mu 7=0,375; 0,3 u 1/3 c. ITpoBoasTcs paGoThl 10 CO3AAHUI0 HAPYYHBIX
4acoB ¢ nepuojaoM xoae6Ganus Ganauca I'=0,2 ¢. [Ipu yMeHbuIeHHH Te-
pruoxa KoJebaHNA cAeAyeT YBeJIHYHBATL UHCIAO 3YGbeB CHYCKOBOIO KO-
Jeca ¢ TeM, YTOOBl COXpaHHTh YHCAO 3yOuaThiX nap B mepepauve. Tak,
npu T=0,375; 0,3 u 1/3 ¢ unca0 3y6beB CHYCKOBOrO KoJeca Lenecoos-
pasno npHHuMaTh paBHbIM 18. B 3TOM cnyuae cooTBeTcTBeHHO mipH T =
=0,3 n 1/3 c obopoTs (06/Mun)

ne .=60/(Tz,.)=60/(0,3- 18)=60/5,4;
n,,=60-3/(1-18)=10.

Torpa nepenaToyHble OTHOLIEHHA MEXAY CEKYHIHBLIM
TpHﬁO!\l CIYCKOBOTO KOJeca

i=n, /n.=—60/54==100/9 u {=60-3/1-18)=10,

KOJIECOM Q1

KOTOpble MOXHO OCYHMIECTBUTH NS KaxKIOr0 MexaHu3Ma OfHOH 3yfua-
tTol mapo#. IIpH yBenuueHun uncaa 3yObeB ClefyeT NPHHHUMAThL OOJb-
uiee 3nayvenHe AHaMeTpa CIYCKOBOrO Kojeca ¢ TeM, YTOOH He yMeHb-
maTh ero-mar ¥ pasmepbl 3y6beB.

Ias wacos ¢ nepuonoM Konebauus Ganaunca 7 =0,2 ¢ uncao 3yOben
CIYCKOBOTO KoJeca HeoOxomluMo yBeauuuTs 10 21, torma (o06/u)

1, ,—=3600/(z, . T)=3600/(21-0,2)==6000/7.

Ecan gacel He pMeloT CeKYI{IlI{Oﬁ CTPeJIKH, TO _06[]_188 nepexaTodnoc
OTHOLIEHHE MEeXKJAY UeHTPAJbHLIM KOJeCOM H TpHéOM CIIYCKOBOI'O KOJIE-

€a MOXKHO MNPEeACTaBUTL TPeMS 3y6‘-IaTbIMH nmapamMu C OMH3KUMHU nepena-
TOUHBIMH OTHOLIEHHUAMU:

== alg= Mo |1y = 6000/(7 - 1)=(100710) (75/8) (64/7) =

= (2y/23) (2,/23) (2] 24).
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JlJs UaCOB ¢ CEKYHJHOH CTPEJKOH MO YCJIOBHAM OTCUETa BpPEMEl:d
jo—60. uTo neseco06pasHo OCYNIECTBHTD TaK:

iy =(24]25) (25/25)=60/1 =(7,5/1) (8/1)==(75/10)(72/9).

" Torza mepefaToyHoe OTHOUIEHHe 3y0uaTOil Mapbl KOJAeCO CEKYHI-

" jjoe — TpUO CIYCKOBOTO KoJieca :
g == g by = 24/ 24=6000/7 - 60)= 100/7.

Vroa obxsara. O66YHO BO BCeX aHKepHBIX CIYCKax NpH ZC'“OZIS
Kopb 00XBaTLIBAET 2'/p 3y6a, YTO COOTBETCTBYET YNy o6xBaTa 60°.

VBennuenue yria o6xBata B caydae KpaiHell HeOGXOLHMOCTH MO-
gzer GbITh OTPaBAAHO TOJNBKO TEXHOJOTHYECKHMH COOGpaXKeHHsiMH, KOr-
‘fa He ofecrieuHBaeTCs HOCTATOYHAS TOYHOCTb M3TOTOBJEHUS JETajeH H

~ BCJIEACTBHE 2TOrO Tpe6yeMaﬂ HaIeXHOCTL NMOKOs.

JIlns HopMaJabHOro PyHKIHOHMPOBAHNSA CHycKa Heob6x0AnMO, YTOOH
AMHefHas BeJMUMHA AYTH Mokos Obina Gosbuie CyMMbl 3a30pOB B MOA-
MIMMHEKAX ocefl KoJjeca M AKOpS € YY€TOM HEeTOYHOCTH H3rOTOBJEHH:
KoJieca no AuaMeTpy AeHCTBYIOIEH OKPYHHOCTH.

Il HepaBHOMJIEYEeTo CIycKa Ayra NoKos

'SZ(IRthLO,

[Ie o — YroJ mokosi; 2ap— yron o6xBara; R—panuuyc JelicTRYIONIE{] ;
OKPYKHOCTH CITyCKOBOIO KOJIeca (OKPYXKHOCTE OCTpHH).

Tax, npn a=1°30’, ap=30° 1 R=4,5 MM (npHMEHHTEJbLHO K KpyI-
HoraGapHTHBIM KapMaHHBIM YacaM), AYyra MOKOs S=0,07 MM, B TO Bpe-
Msi KaK CyMMapHbill 3230D H HETOYHOCTb USTOTOBJIEHHSA KOJMeCa MOCTH-
raer 0,02=-0,03 MMm. Kak MOXHO BHIeTb, BeNHYMHA S zaBHCHT OT
panmyca Kosieca H, B KOHEUHOM CUEeTe, PH HOPMaJbHOH CXxeMe MIaHHPOB-
Kn MexaHuaMa OT KaaubGpa 4acoB. TOUHOCTb € H3TOTOBJEHHS Kojeca
i 3230pHl B MOAMIMIHAKAX MPAKTHYECKH ONMHAKOBBL KaK AJA KPYMHBLIX,
TaK ¥ AJs MaJora6apUTHHIX YaCOB, MOITOMY B MajoraGapHTHBIX dacax
W npuGopax BpeMeHM MMeeTcsl ellMHCTBEHHas BOSMOXKHOCTb obecreye-
HUS HafexHOeTH PaBoThl 3a CYeT yBeJHUEHHUs YIaa MOKOf, KOTOpbIH NpH
sTOM pocturaer 3°--3°30".

C ymeHblIeHHeM YIJa 06XBaTa YMEHbIIAETCH MOMBHT HHEPLNH SKO-
Ps, UTO SBJSETCS KeJaTeNbHbIM, OLHAKO NPH 3TOM MOKOH MOXET OKa-
3aThC HEeMOCTATOUHO HajeXHbM. KpoMe TOro, cOKpaniaercs paccros-
Hue MeXJy HeHTpaMH KoJeca M SIKOps, UTO BbI3bIBAeT 3HAUHTENbHBIR
TPYAHOCTH HJH BOBCE JHIIAEP BOIMOXHOCTH KOHCTPYKTHBHO ODOPMHTDL
SIKODb, TAK KaK B 9TOM cjlyyae OKDYXKHOCTb Ko/eca, 0COGEHHO B CIYCKe
.C pacnpefleleHHbIM HMIYJIbCOM, BeCbMa OJH3KO MPOXOANT OT frenTpa
BpalleHus SKOps. b

ITpu yBennyenuy yKcaa 3y6beB CIIYCKOBOrO Kojleca HeOOXOLMMO yBe-
JAHYKMBATL B YHCJO P OXBATHIBAEMBIX SKOpeM 3yObeB C TEM, YTOOLI yrod
06xBaTa 2ao= (360°/2¢x) p=060+-75°. Tak, npu 2cx=18+-20 caenxyer
npuHuMath p=23s.

' ¥Yroa nogbema siKOps M GaaaHca. Bo BcAKOM aHKEPHOM CIyCKe HMe-
€T MecTO CJelyIoulast 3aBHCHUMOCTh (MU CMyCKa C HMITYJLCOM TOJNBKO
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110 niajieTe Wan no 3y6y):
a-4y=210,

rae ¥ — Yroa mMnyabca; 0 — nosoBuHa yrJaa noabeMa aHkepa.

Has cnyexa ¢ pacnpefienennbIM uMIyIbCOM Y=vY1+y2 U, cienosa-
TeJbHO,

Ay, Y. =29, (68)

PAE y1 — Yrosl EMNyabca 1o Iajere; y — yroJ HMIYJAbca no 3y6y.

YMeHbLIelHe YTia N0KOs Helleaecoo6pasto o IPHYHHAM, H3J0XKel-
HbiM panee. C/le10BaTe/IbHO, YMEHbIIATh VIO NOLbeMa anKepa MOXKHO
Sd CHET yrjla MMIyJabCa, OMHAKO 3TO NpHBeNeT K YBENHUEHHIO MOTepil
HacTH yria MMHYJbCa BCIEACTBHE OTXOa KoJeca Haszal M 3a30POB B
NONUINIHNKAX, 4TO BHI3OBET YMeHblIeHHEe SHepTUH, nepefaBaeMoii Ga-
J1aHCY, OCOGEHHO B CIyCKe C PachpefeseHHbIM HMITYJIbCOM. [1pu Goub-
UIHX SHAYCHHAX yria NOAbeMa aHKepa ¥ HEH3MEHHOM yrie NogbeMa
Gananca 3HaYMTENLHO BO3PACTAET AHAMETD HMIYJAbCHOA DOJLKU H ee
BEC, UTO HexXKeJsaTelbHO.

Taxum oBpasom, Bonpoc o BhIGOpe yria nofbema aHKepa cJefyer
PeLIATh HCXOAST H3 TPeGOBAHMI TOUHOCTH, HALEXHOCTH PabOTHl H Tek-
HOJIOTMYHOCTH, -

To xe camoe ciefyer ckas3aTb u o BpI6Ope yria nogbema GasaHca,
C YMEHbIUEHHeM KOTOPOro KoJebaHusi GajaHca CTAHOBSTCS 6GoJee CBO-
GonubiMHi. OAHAKO NPH 3TOM (NPH HEM3MEHHOCTH YIyia MOAbeMA aHKepa)
YBEJIHUHBACTCS AHAMETP HMMYJIbCHOH DPOJbKH, €€ BeC W TPeHHe B TMOA-
IITMHHKAX, YTO HAPYLIaeT TOYHOCTb U CTAOGUIBLHOCTL PaBOTHl YACOBOTG
mexanuama. Kpome Ttoro, npi y™meHbumeHWH yria nogbema Ganamca
YMEHbIIAETCA TIYOHHA NPOHUKHOBEHWS HMIYJIbCHOTO IWTHGTA B 1as
BH/KH, YTO CHHXAeT HaQeXHOCTb B3aUMONeHCTBUS 3THX HdeTaleil.
¥menblenue yria noxbema GanaHca TAKKe MOXKET BLI3BATH OCTAHOB-
Ky Ha NMOKOe. YBenuuenne yria noabema Gajlanca YMeHblUaeT cBobony
ero KoseGanus, BbI3BLIBAET YBeNnUeHHe IJIHHBI BUJIKM U MOMEHTa UHep-
LLHH, 9TO CHIXKAET TOYHOCTh paboThl yacoBoro MexaHnsma. Kpome Toro,
NpH YBGIHYEHNH yIia NojbeMa 0ajJaHca BO3MOMHA OCTAHOBKA HA MM-
nyabce. ¥rom nogbema ankepa BhIGHPaeTcs B npefedax oT 8 Ao 14°,
npH 3TOM B OOJBLIMICTBE CJIy4yaeB [OAb3YIOTCH CPENHUM 3HAUYEHHeM
10-+-12°. Maunsle snauenust 3T0r0 yraa npHHEMAIOT AJIS KpynHora6a-
PUTHBIX YaCOBBIX MEXaHH3MOB H C BBICOKOH TOUHOCTBIO PabOThI, 6GJb-
ne 3HAYEHNs — IJI ManorabapuTHBIX 4acoB M NpUGOPOB BpeMeHIl.
¥ron nomgvema Gananca 30-—45° Ipu BpiGOpe yria nogbeMa 6ananca
PYKOBOLCTBYIOTCS TeMH e COOOpaKeHHSMH, UTO W NpPH BuIBOpe yriaa
noJAbeMa aHKepa. _

st ManoraGapHTHBHIX HAPYYHBIX YacOB yroJ NobeMa Gananca
yBeJIYHBaioT 10 50--55° Ilasi XPOHOCKOMOB ¢ MaJIBIMH NEPHOLAMU KO-
aebannit (0,05-+-0,02 c) yrom mombema Ganamca caexyer NPUHUMATD
He Ooxee 30° wMes B BHAY, YTO pasMaxH KoJeGaHHH GAM3KH K aHaye-
HHIO yriia MOAbEMA. ¥BelHUYEHHe Yrja mogbeMa 6anaHca BbI3OBET CO-
Kpalierne NpoLoMKUTENbHOCTH X0HAA. '
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B neuieBblxX yacax (co mTHGMTOBBIM CHOYCKOM), a TakXke B Dazanu-

,Jib]x anﬁOan BpeMeHH, i€ OCHOBHBIM Tpe60BauHeM ABJSIETCH HadeH-

yoctb (QYHKIHOHHPOBaHHS CIyckd, MM paGoOTaloNMIMX BecbMa HerO:
JOMKHTENIbII0e BPEMst (UaCOBble TAXOMCTDHI, CUETUHKH H ap.), no Tex
JOJTOrHUCCKHM COOOPaXKEHHSIM Yrilbl nofbemMa Oafalca MNpHHHMAIOT
§0--100°. BecbMa BaxHBIM SIBJSETCS BbIGOP PACCTOSHHA MeXKAy OCAMH
1 DanaHca.
aHKIeIF;)E;I 3aJaHHBIX yriax moibeMa aHKepa M GaJjianca M TIpH yBemrme‘
{4H PACCTOSIHHSI MEK/Y HX UEHTPaMH YBEJAUYHBAETCS ﬂ.HaMETg UMY J1b-
eHOM POJBKH M IJMHA BUJKH, YTO BhI3BIBaeT yXyliieHne B paGoTe crnyc-
ka. B cayuae yMeHbIIEHHSI DAacCTOSIHHS MeXAYy UEHTPaMH BHJIKH 4
fanaica yBeluuMBAETCsi MIOTES HACTH YrAa MMMYJbca BCAENCTBHE 3a-
50pa MEXKIY Ma3oM M 3JUIHICOM, YTO BbI30BET YMEHBIICHHE aMILIITY-
B KoJeGaHusi 1 CHMXKeHMe TOYHOCTH Xoxa. Kpome Toro, mpu coxpa-
WEHHY PACCTOSIHHS MeXAy LeHTPpaMH YMeHbuIaeTcs rayOuHa HpOHHKHOr—
BeHHs MMIYJbCHOTO WITH(TA B Nas BHAKH, UTO YXYALIAeT HaLeKHOCTS
(hyHKLHOHNPOBaNHs CIYCKa, KOTOPHIH C1aHOBHTCA Sofee ‘«I‘yBCTBHTeJn:-~
HBIM K H3MCHEHMIO 3a30pOB B IIOAIUHNHUKAX, 2 TaKKe xrnsmel—xeml.n
JAeHCTBYIOWEN N/HHbl BUJIKH U pajuyca AedCTBYIOLleH oxpymnocmy H’M:
y/ibcHol posibku. OcHoBHBIE Pa3Mepbl CBOGOLHOTO aHKEpHOTO cnyfl\o_
BOTO DETyJATOpa, BbipaxKeHHble B 4ACTAX AuameTpa D miaartuusl (Ka
iubpa) 4acoB, OPHEHTHPOBOYHO MOTYT ObITb Ofpeje/ieHbl M0 3MIOHPH-
ecKum (opmy/aM: [HaMeTP CIYCKOBOTO KoJieca (OK.pV)KHOLC)'I.‘b OCTpHI/I).
Dey= (0,18=0,20) D; nuamerp 6ananca Dg= (0,40+0,43)D; 'p(e)lclcgog.
HMe MeXIy LEeHTPaMH CIYCKOBOTO Kojeca u ankepa C= (0,1-._— : 6) 2
paccTosiHHEe MeXAy ILeHTpaMH BHAKM u- Gananca [= (0,14+0,16)D.
- YKasaHHBe COOTHONIEHHS SIBMSIOTCS OPHEHTHPOBOUHBIMI LS 4aCOBLIX
Mexauu3MOB ¢ THUIOBOIl KHHEMaTHUeCKOW cXeMo#i (xpyraas njiaThHa H
8aBonHON GapaGaH HAXOAATCS B 3aleNJEHHH C UEHTPaJbHLIM TpubOM)
H HCIIONb3YIOTCA B MEPBOHAYAJBHOH CTaluy TNPOEKTHPOBAHUS MpH Bbl-
ONHEHHH TJAOCKOCTHOH M TNPOCTPAHCTBEHHON KOMIIOHOBKH MEXaHH3Ma.
‘B nanpHeilieM 3TH PasMepbl YTOUHSIOTCS HA OCHOBAHMH pacéueTa.
Jns KpynHOra6apUTHBIX TEXHHYECKHX 4acoB H NPHOODPOB 6a/1aHCOBO-
'FO THNA ¢ OOMBHION MPONOJMKHTENBHOCTBIO PAabOThl COOTHOLICHHA Mex-
Ay OCHOBHBIMH pa3MepaMu YCTAHABAHBAIOTC B 3aBUCHMOCTH OT 111121:
MeTpa- CliyCKOBOTO KoJieca, PasMephl KOTOPOTO NMPHHHMAIOT KOHCTPYK
THBHO 13 KOMIIOHOBOUHOH CXEMBL.

§ 21. NocTpoenmne cBOBOAHBIX
aHKEPHbLIX CTYCKOB

IiThdroBsiii cnyck. B mTudTOBOM CMyCcKe MajeTsl HMEOT GOpMy
TOHKHMX CTaJbHBIX LHJIHHADHYECKHX IUTHHTOB, 3aNpPEeCcCOBAHHEIX B
AKOpb. BHIKa B 3TOM CNyCKe He HMeeT OTpaHHYHTENbHBIX ITHPTOB; HX

- QYHKIHM BBHITIOJMHAIOT NaJeThl, KOTOpble, ymupasicb B 00071 1<onecaZ
OrpaHMUEBAIOT MOBOPOTH BHJIKH, BCAEJACTBHE UEro B 3TOM CHyCKe [1Ha
MeTp BHelHeH OKPYKHOCTH 06044 KoJeca He MOXKeT NPHHUMATLCA PO+
H3BOJILHBIM, A ONpefeasieTca B npolecce NOCTPOCHHS.
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Tax xak manmeTsl UWIMHAPUYECKHE, TO YIOJ NPHTHKKH PACHOMOH ey
i€ 1a majere, a Ha 3y0e, Npu 3TOM, YUHTHIBAs MeHee KaueCTBEHHY g
00paboTKy MOBEPXHOCTeH NajeTsl W 3y6a, NPHHUMAIOT yBeNHIeHHoe
3Hauenye yraa TPUTSKKH, JJsi moCTpOeHusr MTHOTOBOrO CHycKa Mmpii-
HHMAKOT ClelyIollHe CPelne 3HaYeHHsT HeOOXOMMMBIX NAHHBIX: YHCIQ
3yObes Kojeca Zex=15; yrom o6xsata 2ao=60° (p=2!/s); yrox
noavema BuaKH 20=10° yron mmmyasca y==8°30"; yron moxos q=
=1°30"; yrnoBast wupuHa mTHdTa P;=2°30"; yraosas IINPUHA 3Y6a
$2=8% yrom mazenusi §=1°30"; yron npuTIKKH T=15--18° YIOA [o-
TepsAnHoro nytu g, =0°30"; R — paxuyc OeficTByioWell OKPYKHOCTH KO-

Pnc. 38. Cxema noctpoenns mMTHHTOBOTO aHKEPHOTO CHYCKA

neca. LleHTp BpalleHust aHKepa OTpPeNe/ISIOT HA TEpECeyeHUH CeKYUIHX,
npoBefeHHRIX mop yraom 90°—y/2 Kk panmmycy xoseca. [TocTpoenme
cnycxka NPOM3BOAMTCHA B TaKoH mocaefoBaTenbHocTH (puc. 38). Ilposo-
naT ocu KoopauHat XO¥ u u3 touxu O — felcTBYIONIYIO OKPYKHOCTD
koneca, CrposTt yron 2ao o6xBaTa, o6pasoBaHuulit JyuaMmu Oa u 0b,
nepeceKaloUIMMu OKPYXKHOCTh KoJeca B Toukax A u B. Uepes atu Tou-
Kd mox yraoMm 90°—y/2 k panmycy Koseca mpoBomsT cekymue O ¥
O.d, xoropble, mepecekasicb B Touke O), OnpelensioT NOMOKeEHHe
ueHTpa Bpaumenus ankepa. M3 rouku O; uepes A u B mposoasT cpen-
HIOIO TaJeTHYIO OKPYXHOCTh SS. :

[lo oBe croponsl oT ayya Oa OTKIAALIBAIOT TIOJIOBHHY YIJIOBOH IIH-
pHHB! P1/2 najters u nposoast ayun Oe u Of. Jlyu Oe mepecekaer
OKpYXHOCTb pafuyca R B Touke E. Ot cerymeii O,c BHH3 OTKIajblBa-
10T YroJl @ NOKOfA M MpoBoAsAT ayu Ok, mepecekawomuit ayry SS 8 Tou-
ke H. M3 370l TOYKM NMPOBOAAT OKPYXHOCTh TIaJeTH TAK, UTOGH OHa
kacanace aydefi Oe u Of. Or nyua O/ BBepx orknagwiBaloT yroa 20

8%

piAEEMa aHKepa M MPOBOJST AYY 0.k, nepecexaomuii 1yry SS B TOU-
¢ K, B KOTOpO# GyJer HAXOLHTBCA LEHTP MaseThl B MOMEHT OKOHHua-
{4 MMIyJabca (MOKa3aHO MITPHXOBOR JHHHEH). W3 touru O mpoOBOAAT
SUELIHIOI OKPYKHOCTb KOJIeca, KAacaTeNbHYIO K OKPYMKHOCTH TaJeThl
| BepxileM ee mojomeHuH. OT Jyua Oe BIEBO OTK/IAABIBAKT YIJIOBYIO
| upuHy Yo 8y6a u TPOBOMAT JyH Om, rnepecexaxomgn BHEILHIOW0
OKPYHHOCTb KOJleca B TOUKe M KOTOPYIO COSMHAIOT ¢ L mpsMOH Ju-
uneit. K Mpojo/MKeHHIO 3TOH INPSAMOH TPOBOASAT BCHOMOTaTeNbHYIO

KacaTeqbHY IO OKPYKHOCTb S1S).
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E Puc. 39. Cxema nocTpoenys NOJYPABHOIJIEUETO AHKEPRLIO CHYCKA NPH Ze.x=21

U3 Toukn E Tof YNIOM T K pafuycy Kojeca MPOBOAAT mpsMylo En

H KX Hell BCIOMOTATeJbHYIO KACATENBHYIO OKPYXKHOCTb SoS;. K oxpyx-

HOCTH TiafeThl (B TIOJOXKEHHH TOKOs) NMPOBOAAT KacaTeabHyw Ok, or

Hee BHM3 OTKJAAJBLIBAlOT yroa e; U npopoidr Jyd O,l, nepecexamouiui

zyry SS B touke L. Uepes 3Ty TOUKY NPOBOIAT BHEIUHIOK OKPYKHOCTB

o6ona Koseca, OCTajJbHbIE Pa3Mephl KOTOPOro BLIGMPAIOT H3 KOHCTPYK-

“ THBHBIX COOOparkeHHH. |
Tax Kax coyck n306paeH B [OJOXKEHHH TNOKOS Ha BXOAHOM IITH(-

Te, TO BBLIXOAHOH MWITHMT, HLEHTP KOTOPOrO HAXOAMTCH Ha nayre 8§,

IOJKeH KacaTbCsl BHelIHeH OKPYKHOCTH KoJeca. Pasmepnl fKOps IpH-
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HHMAIOT HCXOAA M3 YC/IOBMH obecrneuenns HeOGXOLUMOH NPOYHOCTH
JETANH TPH €e MajJoM Bece U TPeGOBAHHH TeXHOJOTHUHOCTH. 3aThLI0Y-
Has CcTOpOH4 3y0a OuepueHa {10 paaHalbHON npamoii Om.

llonypapHonneuunii coyck ¢ pacnpeiejeHHbIM umMnyabcom. Iloay-
PaBHOIJIEUN}l COYCK SABJSETCH NPOMEXYTOUHBIM MeXIY PpaBHOMIEUMM
H HepasHomleuuM cnyckaMu. On ofpasyeTcss W3 HEpPaBHOILIEUEro CIyC-
Ka nyTemM CMeUIeHHs TajeT OT Jayueil, o6pasywoumux yroa o6xBaTa, Ha
BeJMUAHY &< \p1/2, Ille |y — yra0Bas MWHPHHA TACTHL

Ilpu &=1,/2 — paBHomneuns, npu e=0— HepaBHOMJIEYHlT CryCKH.

Ha puc. 39 nana cxema nocrpoenns nosypasHOILIEUero anKepHOro
CrycKa, B KOTOPOM CNycKOBOe KoJjieco umeer 21 3y6. Taxoit cnyck npu-
MEHsIeTCsl B HapYuUHBIX Hacax C TEPHOLOM kojgeGanus OGananca I'=
=0,2 c. C yseanuennem unc/ia 3yObeB YI0oBas WIMPHHA IIATA CIYCKO-
BOro Koseca ymeHpmaercs. Tak, {=360°/15=24° npu z¢,x=15, a f=
=17°834" mpu zcx=21, T. e. 3HAUNTENBHO MEHbIIe. YIIOBas IIHPHHA
Py MaJeTsl, yraoBas UIMPHHA Yo 3y6a H Yron § majeHuss CHYCKOBOTO
KOo/eca CBA3aHBl MexXAy coboit saBHcuMocTbio (67). Tak Kak yroa &
NafeHUs LOJKEH OCTaBaThCA HEH3MEeHHBIM, TO ¢ yBeJHYeHHeM uncia
3y6beB CIYCKOBOTO KOJleca CyMMa YIJIOB W H e yMeHbmmaeres. Ilpun
Z.x=15 oTHOmeHue W}/ Pe=~=1,5-20, IpHU Zex=21 0HO AOJKHO OBLITHL
1,0+1,3. 3navenne v, MeHee 3° NPUHHMATL HeJb3s H3-32 YCIOBHH
IIPOYHOCTH, TIO3TOMY BRINOJHEHHE ycaoBHa (67) npuxommTes ocyliect-
BJSITh MYTEM YMEHbIUEHUS YIJIOBOH MIHPHHBI TIAJETH.

C yBennueHueMm uHC/Ia 3yGbeB CHYCKOBOTO KOJIECa HEOBXOANMO
YMEHbIIATL CyMMapHBIMl Yyrom UMIYJbca y=vy;+Yy2, a CJe10BaTeTIbHO,
W yroa 20 mojbema BWIKM; TAK KAK IPH MaJOM 3HAUEHHH ) H 6OJb-
IIOM y; CO34aI0TCs HebJ1aronpuaATHbIE YCAOBHSA AMs Tepefauil HMIY.Ib-
ca IO maJere. . '

Cnyck Ha puc. 39 MOCTPOEH MO CACAVIOMUM AAHHBIM! GHCIO 3y0beB
Kojieca 2¢.=21; 4nci0o 00XBaThiBaeMbIX 3y6bes p=3Y2 (yron o6xpara
200=60°); yraoBas mupnHa najnersi Y;=4% yraosas wHpHHa 3yba
Y2=3° yron najeHns CrNycKoBOro Kojdeca &= 1°34"17": cCyMMapHbli
yroa uMnynbca y=vy;+y2=06°30"; yron nokos a=2°% yron moivema
BUAKH 20=28"30"; yriosoe cmemmenne najner e=1°.

Iloctpoenue nonypaBuomIeuero cnycka mpoM3BOAHTCS B TAKOH M0-
ciegosarebuoctd. [lposomar ocu koopaunar XOY u us touxu O —
MOMYOKPYXHOCTh panuyca R. [Ion yrioMm oo X OCH OpAMHAT MPOBOZAT
ayun Oa n Ob, nepecexaioliie IeHCTBYIOULYI0O OKPYKIOCTh KoJeca B
TOuKax A u B, yepes KOTOpBIe NPOBOAAT KacaTedbHble Oic u 0,d. Ha
MEpeceYeHny STHX KacaTelbHbIX B Touke () JIeXHT LEHTD BpalleHls
BHAKH. Biieso or ayuet Oa u Ob OTKAanbIBAIOT Yrog & CMEIEHHs Na-
Jer # npoBoAAT ayun Oe u Of, oT KOTOPHIX CnpaBa NOA YIJoM W Hpo-
BoasiT npsMble Ok u Ok, Jlyun, oGpasyiouye yrioByo IMAPHAY BXOA-
HOH M BBIXOJHOH naJier, mepecexalor AeHCTBYIOMYI0 OKPYKHOCTb KOme-
ca B Toukax E, H, F u K. Uepes stn Toukm IPOBOASAT TaJjCTHHE
okpyxuoctu 88, 8;8;, 8285, 835, Bupaso or ayua Ok orknazbiaior
YIJIOBYIO WHPHHY 2 3y6a n nposoisat ayu O, mepecekaiowmii oKpyx-
HocTh paauyca R B touke L. Bepx ot Kacatenbnoii O ¢ OTKIaABIBAIOT
CyMMapHBIH Yroa y mMmyabca M NpoBoAAT ayu O,m, nepecexalomui
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Ayry SS B Touxe M. Uepes touku M u L TpOBOAAT IPAMYIO ML, KOTO[—
aa nepecexaer ayry S,S; B Touke M;. Hepes sty TOUKY HpOBOﬂOHT Jayu
(),m, ¥ BHEIIHIOIO OKPYXHOCTb pajiyca R; Komeca. Jlyun Klm i
0,my, a Takxe O,c m Oymy 06pasyioT Yrabl HMTYJILCA Vi A Ye. 5 glpo-
gomKenuo npsmoi ML POBOAAT KACATEILHYIO OKPYKHOCTD O404 —
JIMTIY/IBCHYIO OKPYXKHOCTb BXOXHOH maserThi. M3 Touku M x apswmof
O,m BOCCTAHABIHBAIOT TepneRaukyasp Mn, oT KOTOpOro moj yraoum
¢ NpOBOAST mpaMyio Mn;, a u3 Toukm M;— mapanielbHyio ed Tpsi-
wvio Mnp Yepes touxky D), Jexamyr Ha IepeceueHHH BHEIIHEH
OKDYKIOCTH KOJeca H MajieTHON OKPYKHOCTH S3Ss, TIPOBOAAT HILJ[HMyIO
0,d;, oT KOTOpPO# BHH3 ODKJIAABIBAIOT YIroJ 20 nonwema Buaku. llposo-
gar npsMyio O)f, mepecekaiollyio NaNeTHYIO OKPYKHOCTb S3S3 B TOU-
ke T. K sToit npaMoit moa yraom y; npopoasaT mpsmyio Opp, mepece-
KAIOLIYIO MAJETHYIO OKpYKHOCTh SoSp B Touke P, [Ipamas O,p ¢ Kaca-

“respHOR O,d o6pasyer yroa o nokost. Coenunns Toukd T u P npsaMoi,

K MPOLOMKEHHIO ee NMPOBOJSAT KACATENbHYIO OKDPYMKHOCTH S555 — nM-
MYJALCHYIO OKPY2KHOCTb BBIXOLHOM NaJeThl.

B Ttouke P K mpamoit O;p BOCCTAHABIHBAIOT TePNEHAUKYAAP Pu, OT
KOTOPOTO NOA YIJIOM Tp MPOBOAST mpsiMyio Puy, a u3 Toukn I — napai-
JenbHyio eit npamyio Tus.

Ot npsmoit Of ciera mop yrsoMm O MpOBOJASAT NPSAMYIO OE), mepece-
KaoIyo OKpyxHocth R B Touke V. B TOuKe L x npamoit Ol nox
yIJioM [ NPOBOAAT OpsMylo Ln” W K Hell BCMNOMOraTelbHYIO OKPYX-
Hocth SeSe, a M3 ToukH M; K 3TOR Ke OKPYKHOCTH — KACATEJNbHYIO
Min,’. Ot T0uKKH L OKpPYXHOCTb AeNST HA Zex YACTEH M 3aKAHYMBAIOT
IOCTpOeHHe 3yObeB, HCIONb3YS TPH 3TOM OKPYKHOCTDH S§SG. Op.HeHTH'
DOBOYHO MOXKNO NpPWHHMaTbh JAAS Koneca do= (0,4-0,5) R; b3=
—e,~ (0,05=0,06)R; b;=12b;; H,=02R. [dauna mnaner MM'=
=PP’'=(3+-3,5)ey, The e;— MIHPHHA TaJeThl, OnpefeNdeMas H3 TO-
crpoennsi. KOHTYp BHJAKH OuepUHBAETCS, HCXOAA M3 TpeGOBaHUI HEOO-
XOAMMON TPOYHOCTH, TEXHOJOTMUHOCTH M MHHAMAaJbHOrO MOMEHTa
HHEpILUH. ' :

Caenyer ykasartb Ha TO, YTO NMPH Zex=21 LenecoobpasHee mpume-
HATL CTYCK HE C pachpefeeHHBIM HMIY/AbCOM, a ¢ OCTPHIMH NlajeTaMH
(MMIyabc -TOABKO 1O 3yOy), TAK KaK B 3TOM cayuae pasMepl 3yba u
majersl MOTYT ObITh BBIGpPAHBI TaKHMH, TNPH KOTOPbIX O0ecrneuHBaeTCA
Heo6XO0NMMas MPOYHOCTh 3THX JeTalell H YJAY4WIaioTcs YC/JOBHS mepe-
Zauy mmmyasca. Kpoame toro, 3Tor chnyck Oo/ee TeXHOJOTHYEH, ueM
CIVCK C pacnpefeNeHHBIM HMIYJAbCOM.

§ 22. MocTpoeHMe aHKEPHBIX BUIOK

[MocTpoeHue BHJIKM ¢ ABOHHON poabKOH. Jlas NOCTPOGHHS BUJIKH
HEOOXOAMMEl C/IELYIONIHe BEeJHYHHBL DACCTORHAE MeXAY LeHTpaMH
BHIKM M Bananca L; yros nopbeMma aHkepa 20; yroa moxbema Hananca
206,; yroa nperoxpaHenus 1 1 YroJ NOTePAHHOTO MY TH ;.
~ YroGet onpefennTh Bce HEOGXOAUMBIE pasMephl, IOCTPOCHHE CaeYy-
€T MPOH3BOAUTb B IBYX NOJIOXKEHHAX BHJIKH U ABONHOH POJIbKH, a HMEH-
HO: B OIHOM H3 KpaHHHMX H B CpefiHeM mosoxeHusix BHAKH. [1o BepTH-
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Kaju OTKNaabBatoT paccrosinne Q10 pasHoe L. [Tposomsat ayum O,q
O1b, Osc u Oud (puc. 40, a), o6paayioune yrvisl TOXbeMa BUAKH 20 i
Gananca 20,. Hepes touxn A u B nepecevenns 3THx ayueir uz O; npo-
BOMAT Ayry SS, pajnyc KOTOpo#l ry HashlBalwT dedcreyioued Oaunoi
suaku. 13 Touxkn Og uepes Te iKe TOUKH DALUYCOM Iy TPOBOAT AeHCT-
BYIOILYIO OKPYXXHOCTb MMNYJAbCHOH poabku, M3 Tofl e TOUKM mpoBo-
AST OKPYXKHOCTb [PEIOXPAHHTEJNBHOH POJIBKH, PaAHyC KOTOPOH MpHHY-
MaloT rn= (0,6=-0,8)r,. Takoe ke mocTpoeHHe MPOH3BOAHM H Ha BCIIO-

‘Puc. 40. Cxema mocTpoenus BHJKH € ABOHHON poabkoil

MoratenbHoM ueprexe (pmc. 40, 6). Janee CHMMETPHUHO JHHHH
uentpoB 0,0, cTposiT yroa 0, xoTophiil 06pasyior ayun Oe u O;f. Dtu
Jyun nepecekalor Ayry SS B Toukax £ u F 1 oKxpyKHOCTb Dpenoxpa-

HHTeJbHOH POJbKH B TOuKax £ u Fi.

M3 Touxkn mepeceueHus AeHCTBYIOLIEH OKPYMKHOCTH HMIYJIbLCHON
POJILKY ¢ JHHHEeH LeHTPOB NMPOBOAAT OKPYKHOCTh HMIYJBCHOTO IITH)-
Ta [MaMeTpoM d, Kacatomytoces ayueit Ore u O4f. -

CreHKH Ia3a BUIKH 06pa30BaHbl NPsSIMbIMH, MNPOBEIEHHBIMH uepes
Toukd £ u F napaniefibHo JMHHH LEHTPOB, a OCHOBaHHE Masa IepheH-
nuxyaapuo npamo#t 0,0, I'ny6uHy nasa NIpUHMMAIOT TaxoH, YTOOLI
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MOYJBCHBI INTHQT B NOJIOKEHHH PABHORECHS cBOBOAHO MPOXOAHJ, HE

xacasaCh OCHOBAHMA. UmnyabcHbilt MTHT CHH3Y cpesaH Mo Ayre Ok
yHKHOCTH, mpoBefenHol u3 Touku Op Tak, uTo BeICOTA A= (2/3)d. Ot

Jyaa Oja (puc. 40, @) OTKIANBIBAIOT BIIPABO YrOJ m NPEJOXpaHEHHS
3 npoBonAar ayd Ok, nepeceKawomuil OKPYKHOCTb npenoxpaHuTeNbHOH

pkH B Touke K. Uepes 3Ty TOUKY NPOBORAT AYry S:S), ABAAIOILLYIOCH
TpaeKTOpHell TMepeMelleHns OCTPHs KONbs. B Touke A, Haxonslercs
Ha nmepeceuenuu Ayru S;8; ¢ aysoM O,a, OGyLeT HaXOAHTbCS OCTpHE

RONbs B PACCMaTPUBAEMOM TIOJIOXKEHNH BHJIKH. Yroa 33a0CTpEHHUA KONbS

NPHHAMAIOT ~90-+-100°. Ilposomar myry S;S; Ha IONOJHHTEJLHOM
gepTexe. M3 ToukH, nexameh Ha npamoit 010, NpOBOAAT AYTy uepes
rouku E; u F; Tax, utoOBl MeX1y OCTpHEM KONbS M OCHOBaHHEM BbIpe3a
B NPENOXPAHHTENbHOH PoJbKe Obil JOCTATOYHON BENHYHHBI 3330D. Ot
rouku K 1O OKPYKHOCTH MpefOXpaHMTENbHOH DPOJbKH OTKNaJLIBAIOT
nyry KK, paBuyio E;F;, U uepes cepelnHy ee NPOBOAAT NPAMYIO O,
Ha TIepeCeueHNH KOTOPO# ¢ AeHCTBYIOUIEH OKPYMKHOCTBIO HMIYJIbCHOH

. pONbKH HAXOMHTCH LEHTP WMIyabcHOro mrudra. Ilo ayre SS mo obe

CTOPOHLI OTHOCHTEJIBHO TOUYKH A OTKIANbIBAIOT IIMPUHY Nasa BUJIKH
AsAs=EF. U3 O, uepes Oy npoBOAAT AYry S»Sg, Ha KOTOPOH painycoMm
ra u3 TOueK Ay u As menaior saceuxku B Toukax P u Py M3 atux touek
TeM e PaJUyCcOM OUEPUHBAIOT NMPABHIHA M JAeBHH POXKKH BHIAKH. [IHHY
pOXKa MPHHHMAIOT HECKOJbKO 00/bIle TOH, KOTOpas OrpaHHYHBAETCH
npsamoit Opl. KoHTYp BHJIKH OYEPUYHBAIOT, MCXOJsl M3 KOHCTPYKTHBHBIX
coobpaKeHuil, pyKOBOACTBYSICb TPEOOBAHHAMH MHHUMAJbIOr0 MOMEH-
Ta WHepUMH ee U TexHoJormuHocTd. OrpaHHYATENbHbIE WTHQTH paco-

JIOXKeHn Ha Ayre SiSi; paamyca rp/, KOTOPHIEi TPHHHMAKT = (2/3)fs.

Uepes TOuKy nepecedeHHs AYTH S3S; ¢ KOHTYPOM BHJIKH IPOBOAAT
npamyio O, u OT Hee CleBa NOX YrioM & — npamyio O.f;. 3atem u3
rouxy O3 NPOBOAAT OKPYKHOCTb WTH(TA AMaMeTpOM di, KaCalUIyIOCs
ayua O.f,. lleHTp TpaBOro OrpaHUYHTENbHOTO MWTH(TA pPACHOJOKEH
CHMMeTPHUHO OTHOCHTENBHO JWHHY LeHTPOB B Touke O

Noctpoenne Buaku mrTudToBOro cmycka. B mrudTOBOM cnycke OT-
CYTCTBYIOT OrDaHHUHTeNbHbie WmMTU(TH, ABOHHASN pPOJNbKA M KOMbeE.
DVHKIUHA OTPAHHYUTENBHBIX ITHPTOB BLHINOJHAIOT CaMH TajdeThl, KOTO-
pble, nepeMeHHO Kacasich 000a CIYCKOBOIO K0Jieca, OrpaHHYHBAIOT MO-
BOPOT aHKEPHOH BHJKH.

WvmynbeHbifl ITHOT HENOCPEACTBEHHO 3aKPEMAOT B Nepeknajune
Gasnanca, a TpPefOXPaHUTE]bHbEe QYHKIUM BLINOJHAIOT KOHUL POXKEK
BHJIKH H OChb Oananca. Taxk xakK och GajaHca BBHINOJHACT (PYHKUMH Tpe-
AOXPaHHTEJNbHOH POJIBKH, TO ee JHAMeTp dz He MOXeT ObiTb B3SIT NpO-
H3BOJIbHO; npuHEMalT de=0,1 L, rie L — paccTosiHHe MeXAy LeHTpa-
MH BHAKH H OajaHca. PaccMOTDHM NOCTpPOeHHe BHJIKH IITH(HTOBOTO
Cnycka [/ TAKOro YacTHOro Clydasi, KOrja mnpsaMble, COeIWHSIIOLIHE
IleHTPB! BpallleHHst KoJeca M BWJIKH, BHJAKM M OalaHCa (00, u 0;0,)
coctapasoT yroa v=90°. ¥roa v, BeIHYHHA KOTOPOTO 3aBHCHT OT YCJIO-
BH NJIOCKOCTHOM W NPOCTPAHCTBEHHOH KOMIIOHOBKH MeXaHH3Ma, MO-
XKeT GbiTh Goabine uan MeHbire 90°, [Toctpoenne BHAKM IMITH(TOBOrO
CmycKa yaoGHee NMPOM3BOAMTL B TAKOM IOJNOXKEHHH, KOTAa BXOAHOH
wtudr (manera) xacaercss ofoja Kodeca. MsofpaxaioT kKomeco H

4—1201 97




4

Puc. 41, CxeMa ToCTpOeHMs BHJAKM MITHOTOBOrO CHYCKa
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qkOpb B YKa3aHHOM TIOJOXEHHH, BOCTONb3OBABUINCH NOCTPOGHHEM Ha
(puc. 38). 3arem npoBofsar npamyo 0,0, mox yraom 90° x mpsiMoi
00, (puc. 41). CTposT yrysl noibeMa BHIKH 20 1 GanaHca 20,, o6pa-
* sopannpie ayuamu Oya, 01b, Osc u Ood, nepeceralOMUMHCH B Toukax A
'n B. Uepes 3TH TOUKM NPOBOAAT AYTy mm, pannyc KOTOpOH rg, H
| OKPYXKHOCTb Dajiuyca ry— LEHCTBYIOMYIO OKPYXHOCTb HMMIYJbCHOrO
quridTa. [IPOBOMAT OKPYIKHOCTb, TMAMETP KOTOPOH dy paBeH AHAMETPY
ocn Gananca. 3aTeM HOPOBOAAT AYTY nn, paxnyc Koropoi pasen 0,97L.
Dra [yra TepecekaeT OKpYXKHOCTh OcH GanaHca B Touke E, uepes xo-
“ropyio nposoasT ayu O.e. Or nyueit Oie u Ob BBepX OTKIAABIBAIOT
Yrisl 1+& H & U TPOBOAST JYUH O.f u Oh. Jlyu O,f nepecexaer
ayry nn B TouKe F, B KOTOpO# B paccMarpuBaeMblii MOMEHT HaXOLWTCH
ocTpHe MPaBOro POXKKa BHAKH, a Jayd Oih sBAsieTcs ee OCHIO CHMMET-
puu. M3 mpOM3BONLHO B3ATOH Ha MMIYIbCHOH OKpYXHOCTH mrudTa
TOUKH TPOBOASAT OKPYKHOCTb d=~1,2d, rie d — AHaMeTp MaJeTsl.

Uepes meHTp mrTudTa NPOBOAAT paguansHyio npamyio Osk u k Hedl
B Touke Oy — TMepHNEHANKYAAP, KOTOPH ONpenensier MOJQMeHHe Ipo-
eKUuy ILIOCKOCTH, ofpasyomei Bepe3s B ocH Oananca. Bripes B ocH
HeoOX0IuM AJsl TOro, 4ToGbl BHJAKAa MOINIA IIOBOPAYMBATLCH H3 OAHOTO
noJo:KeHus B Apyroe. IIpoBomsT Ayry SS, KacaTeNbHYIO K OKPY2KHOCTH
mradTa, 0 KOTOpOW GyleT mepeMemtathes HaubGonee yhaleHHas OT
meHTpa BpallleHus OaJsadca TOuKa HMmyabcHoro wmrhdra. ImpuHa
naza B Buaxke H Hy=1,1 dy, ray6uHa BhIDe3a onpe[ensercs H3 TOro
yCIOBHSL, 4TOOBI B TONOMEHHH PABHOBECHS BHJKH M OajaHca -MeXIy
HMIYJIbCHBIM LITHGTOM H OCHOBaHHEM Tas3a OblT AOCTATOUHOH BeJHUH-
HBl 3330p, O6GecneuuBaOMHUI HOpMaJbHOe (YHKIMOHHDOBAaHHE CIyCKa C
yueToOM AOTYCTHMBIX HETOUHOCTEH M3roTOBAeHHs Aeraned. OT Touku H’,
Jexanlel Ha nepeceueHuu Jdyda O ¢ Ayro#t an, BJAEBO OTKIAABIBAIOT
ayry H'F,, pasHywo nyre H’F. 3aTem uepes Toukm HpF; npoBofsT ayry
pajuyca r Tak, 4To6bl Mexny Ayramu HyF) u SS 6bin 3a30p, oGecneun-

_Bawomuil cBOGOJAHOE NPOHHKHOBEHHE HMITYJLCHOTO MTHGTA B Mas BHJ-
kn. Hyxnuit poxok ouepuen Takxke mo ayre HiF panmyca r. KoHusl
pOKeK cHaOMKeHbl HeGOJMbMIHMH (dackaMu 1o Ayre OKPYXHOCTH fn.

KouTypy BWIKM TIpHiaeTcs Takas ¢opMma, mpu KOTOpPO#H obecmeun-
BaeTcs HeoOXolMMas NPOUHOCTb AeTanH TMPH MUHMMAJbHOM €€ Bece.
Tak Kak BHIKA HMEeT 3HAUMTENbHYIO IJIMHY, TO OHa OOBMHO CHal-

- JKaetcs OPOTHBOBECOM, PasMepbl KOTOPOTO YCTaHaBJMBAIOTCH Ha OCHO-
. BallU¥ pPacyera M3 YCJIOBHsi CTATHUECKOH YPaBHOBEUIEHHOCTH BHJIKH OT-
 HOCHTE/NbHO €€ OCH BpallleHHU . ]

[lpy ypaBHOBelIeHHOH BHJIKe YJYUlIAIOTCH TOUHOCTb NMpubopa Bpe-
Mely¥ M ero SKCIIyaTallMOHHBle KauecTBa, MMesi B BHIY YyMelblleHHe
BEPOSITHOCTH OCTAaHOBOK Ha NOKOE M HMIYJIbCE.

AHKepHas BWJKa ¢ NPYKHHSAIEH COeAMHNTeNbHON uacThio. Pasme-
Pbl aHKepHOM BHJIKH OKAa3bIBAIOT CYIMECTBEHHOE BJAUsIHHE Ha JHHAMHUYE-
CKHMe XapaKTePUCTHKHM CIYCKOBOrO peryasropa. UeM MeHblle MOMEHT
J, mHepuuu BHAKHM, TeM Goablle 3HaueHHe Kosdduumenra C, xapaKre-
PH3YIOLIEro NMOTepH YraoBOH CKOPOCTH 06ajlaHCOM Ha yAap B mpolecce
OCBOGOKAEHHS BWIKH, N aMIMIHTyAa KojaeGaHus Oananca. MomeHt
MHEPUHH BHIKH 11eJecoo6pasto yMeHbIlaTh NMyTeM M3MEHEHHs TeX 4a-
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CTell ee, KOTOphle Haubosdee ymaneHs OT OcH Bpaulenus amnkepa. Ecin
YMCHBUIHTD INHPUHY € COeTHHHTENbHON YacTH MeXy aRKepoM H XBO-
CTOBOH 4acTbio BMAKH (pHC. 42), To OyleT HabJIOAaThCs BO3PACTAHHE
AMILTHTYNIBL L0 KaKOTO-TO OMpeleNeHHOTO MaKCHMAAbHOMD 3HATeHHS.
IIpu nekoropom sHauenun IIHPHHBL e, IP¥ KOTOPOM BHJIKA, MNOLOGHO
NONBECY MafTHUKA YacOB, MPHOGPETAET MPYIKHHALIHE CBO#CTBa, Ha-
6uI0f1aeTCA yMeHbIeH e AMILTHTYJbl KOTEOAHHUSA W ee YaCTHUHAS CTabu-
JH3AUNHA B 3aJaHHOM AHaNa30He BPallaiOLHX MOMEHTOB Ha OCH CITyCKO-
BOro Koneca [16]. [Ipuuunn craGunusannn aMIUIATYAB M TlepHoja

©  ABTOKOJIe0aHHIl 3aKJIIOYAETCS B Che-
Aywowem. [Ipy manauun npyxuns-
LIed Y4acTH Y BHJIKH HECKOJLKO Me-
HSIETCS XapaKTep paboThl cnyckono-
ro peryasatopa. B npouecce oczo-
GOM/eHHST BHJIKH BHAYa/e IPOUCXO-
AHT TOBOPOT XBOCTOBOH YacTH ee
Ha HEKOTOPBIA yToJ, COOTBETCTBYIO-
LIHE yray @ moBopota Gamanea,
[IDH 3TOM AKOpb yAep:KHBAETCHd MO-
MEHTOM NPHTSIKKMU A0 TeX [0p, no-
Ka MOMEeHNT OCBOOOMIEHHS He cTa-
HET DaBHEIM YNDYTOMY MOMeEHTY
BUJIKH. [lajiee MPOHCXOMUT MOBOPOT
fKOpA BMECTe C BUJKOH Ha yroa a
NoKOs, a GanaHca—Ha yroa g
OCBOOOXKIeHHs, KOTOPHIH ompese-
JISIETC HCXOIS M3 3aJaHHBIX YIJa0-
BbIX NTapaMETPOB CHYCKOBOTO pery-
‘ JAATopa. ¥Yroam ¢o’ 3aBHCHT ©T MO-
MeHT2 My Ha OCH CIyCKOBOTO KOjeca: ueM GOMbIIe 5TOT MOMEHT, TeM
Gosbie yron @y’. ¥ron go” — BeluuuHa NOCTOSHHas. TaKiuM o06pasom,
Yron nosopota Gananca @o=qo + ", COOTBETCTBYIOLIHH YTy JIOBOpO-
Ta FKOPS IpH OCBOOOXKJEHHH NaJeThl H3-NOX 3y6a CIycKOBOTO KOJeca,
ABJACTCS BEJHUYHHOH TIEPEMEHHOI, CJeI0BaTe/NbHO, nepeMenHof Benu-
YHHON OyneT W yrosi uMmnyjbca Gasnanca A=20, — (" +qo”), rme 20, —
yroa noxkema 6ananca. OUeBHAHO, YTO YLOX UMIYJIbCA A C YBeJMUCHH-
eM Mcx yMeHpmaerca, a pa6ora (sHeprust) wumnyabca

A

Puc. 42. Anrepuast suaka c NPYXHHSA-
el COeHHHTENbHON YaCTbLIo

H=

=Mecx [ [(p)dp npu nekotropoM sHauenunu LIHPUHBLl COEAHHHTEILHOM
O

MACTH BUAKH OyleT NPaKTUYECKH NOCTOsiHNON. Ha puc. 42 npeicTaBJe-
Ha aHKepHas BUJKA OOLIYHOH KOHCTPYKLHM C WIHPUHOH COeIHHHTENbHOM
uactH e=0,35 MM, a ITPHXOBOH JHHHEN 1A TOM Ke HqepTexe — KOHTYp
COeINHUTENLHON YaCTH BHJIKM, KOTJa LUIMPHHA ee GLlIa YMEHblIeHa 10
0,15 mm.

Ha puc. 43 usobpaxenn rpaduku sasucuMocT: AMIVTHTYAB O KO-
Jebanus 6ananca ot MoMeHTa Mcey Ha OCH CIYCKOBOIO Kojeca /s
00BIMHOf MeCTKOA BUNKH — KpHBasi ! W ans OPYXHHAUEH BHJIKH —
KPHBas 2, MOCTPUEHHbIE 1O 3KCNEpUMEHTANbHBIM J1AHHBIM. Paccmartpu-
Bas KpHBble, MOXKHO BUAETb, UTO KPUBaA 2 Ha BCeM NHANa30He HaMeie-
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- MOKHO BHIETh, UTO OJH JIO- W

| wps MOMENTOB M, paclolaraercss HHIKe KpuBO# I, npnuem pasHOCTH

OpAMHAT KPHBBHIX. [ u 2 HemnpepbpIBHO BO3PACTAET ¢ yBeJHYeHHeM 3Haye-
nuit Mo XapaxkTepHbIM SBJSETCS TO, YTO KpUBAA 2 NPH MAKCHMalb-
HoM 3HaueHnn Mg, uMeer BecbMa MaJblfl HaKJOH K ocu abemuce. Oue-
BHAHO, YTO NafbHelillee yBedudeHne Meyx Malo OTPasuTCs Ha yBeadHue-
{UM aMIIATY B KoneBanua HanaHca.

p° i
250 5 =
w0 /,2
150 =
"
5
045 Q%0 135 180 225 210 q15 360

Men 107 H-mrs

Puc. 43. Tpaduru ¢yukuun O=F (M; k) nas
=3 NPYXHUHAIIEH BHIKH

Ha puc. 44 mokasaHsl sKenepuMeHTaAbHbIe rpaduKu 3aBHCHMOCTH
LYTOUHOro XoAa » OT MOMeHTa Mc.x Ha OCH CIYCKOBOT'O Koseca, IpHueM
KpuBasi / COOTBETCTBYeT OOLIYHOM, a KpHBas 2 — NPYKUHAWEH BHTKE,
PaccmartpuBas 3Tu KpuBhle,

60ro BEIOPAHHOrG AHAMAZ0-
Ha 3HaueHHH MOMeHTa Mc, %0
PasHOCTb OPANHAT KPUBOit 2

MeHblIle, YeM JJIsT KPUBOH /. 120

ATO yKasbiBaeT Ha TO, UTO

R | T MMRERER e : T 225 210
JUHHUTENbHOR YacThblo B He- e M ' - e 0

KOTODOH cTeneHu crtabuau-
3upyer nepunoa koaebanusd
Gananca, uTOo 1OBbBIIAET
TOUYHOCTb XoAa 4acos, [Ipu _
HaMUHY NPYXKHHALIEH BHAKM MOMHO HCKJIOUHUTL SBJeHHe o6paTHoro -
ynapa (orTGo#, NPHCTYKHBAHHE), BCTPeYAIOLIEECs MOBOJLHO YACTO B
MaJorabapuTHbIX Yacax, BCJEACTBHE 3HAYHTENbHOrO H3MEHeHHS napa-
METPOB 3aBOJHOHN HPYXKHHBl 1 [IPYIHX TIADAMETPOB MeXaHu3Ma (3a30-
POB B MOALINNHKKAX, TPeHus u AP.). [Ipu obpatubix yxapax ummy.be-
HOro mtHdTa 0 BHJIKY, KOTOPhie HAGIIONAIOTCH MPH 3HAUHTEILHOM BO3-
Pacramun aMIJIHTY[bl, HMEeT MeCTO Pe3KOe CHHMKEHHEe TOUHOCTH XOJa
(onepexenne). YeTpanenue 06paTHOro ylapa CONIpAXEeHO C yBeJapue-
HHEM TpyLO3aTpat npu cO6opke. [IpuMenenne NpyKUHsALIel BUIKH BBHU-
Ay aMOPTH3AUMH YIaPOB GJArONPHATHO TAKKe C TOUKM IPEHHS YMEHb-
IWeHnA H3Hoca 3yObeB, nasjer, CTEHOK Na3a BHAKH I HMIYJbCHOTO
wrudra. OcobeHno 3(deKkTHBHO NpHMeHeHHe NPYXKHUHAIEH BUIKY €

Puc. 44. Tpaduku saBucumoctn w=F, (Me.x)
IS OPYKHHALIEH BHJIKH
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Ile/1bl0 CTAaSHIH3AlME AMIVIHTYAbl M TMepHOja KojeGaHus B KPYIHOra-
OapUTHBIX Yacax M NPHOOPaX BPEMEHH, Tje HMEeTCs BO3MOMKHOCTL
BapbHpOBaTbh B UIMPOKHX [pelesax Kak pasMepaMu NPYKHHHOTO ABH-
raTesif, Tak ¥ pPasAMYHBIMH MapaMeTPaMH CHNYCKOBOTO perysTopa.
CooTBeTCTBYIOMAM NOAGOPOM OCHOBHBIX napaMeTpoB CIYCKOBOTO pery-
JATOpa — IMPHHBl COCAMHHTENBHOH YacTH BWJKHM, Yri1a 06XBata, yria
noabema GajlaHca, MOMEHTA HHEDIHH Galanca, yria NPHTIKKH HAp. —
MOXHO TONYYUTb TPAKTHYETKH NOCTOSHHBIMH aMIVIUTYAYy ¥ HEpHO
aBTOKOJIeGaHU# cucTeMbl GanaHc — cnupadb 6e3 NpuMeHeHHS KaKHX-
AH60 CrneunanbHbX YCTPOHCTB (YAHUTKH H CTabUIM3aTOPOB HMIYJbca)

H 06eCneynTh BBHICOKYIO TOYHOCTh H CTAGHABHOCTD noKasaiui npuéopos
BpeMeHH,

§ 23. Pacuet 6anaHcoBOro perynsitopa, cHabykeHHOro
€BOGOAHBIM AHKEPHLIM CTTYCKOM

Beuny Toro uto Ha uaMeHeHHe TepHOLA KOJMeGaHHs cHCTeMbl Oa-
JaHC — BOJIOCOK OKa3biBaeT BJAUsHHE GOJbIIOe KOJIHYECTBO (HaKTOPOB,
U3 KOTOPLIX MHOTHe HMEIOT CIy4aHHbfi Xapakrep, TOUHOCTb UaCOBOTO
MexaHn3Ma YCTAHOBHTb 3apaHee MyTeM pacueTd He NpPeaCTaBJISeTCS
BO3MOKHBIM., OOBIYHO OrpaHHUMBAIOTCS OTpPefeeHHeM PacUeTHHIM ny-
TCM HEKOTOPBIX 3/1€MEHTOB YaCOBOTO MeXaHH3Ma, KOTrja APYTHe 3aJaHbl
TEXHUYECKHMH TPeGOBAHUAMH MM TDPHHHUMAIOTCS KOHCTPYKTHBHO.
B GonbmuHCTBe C1y4aeB pacyeT CBOAMTCS K YCTAHOBJEHHIO COOTBETCT-
BHA MeXJLy INapaMeTpaMH JBHraTels M KoOJe6aTeNbHOH CHCTEMB,
o6ecrneuuBaloOmMMy HOPMAaJIbHOE DYHKUMOHHPOBAHHE YACOBOTO MexXa-
HHU3Ma B TeuYeHHe ONPeAeJEeHHOTO NMPOMEXYTKA BPeMeHH.

Pacuer yacoporo mexaHusma Ha TOUHOCTb NOKA3aHUH, ABISIOIIHICS
NpuGAHKEHHBIM, MOMKET MPOUIBOAUTHLCS CAMOCTOSATENBHO, BHE CBSISH C
pacdeToMm 1o ONpeAeNeHHI0 MapaMeTpoB KoleGaTeqbHOI cucTeMbl (cM.
§ 24). '

PaccMOTpEM MeTOAMKY pacueTa OCHOBHBIX TapaMeTpoB KodeBa-
TEJbHOH, CHCTEMBI (MOMEHTa MHEPLUH y3Ja 6anauca Js u kecTkocTH K
BOJMIOCKa) 6a/laHCOBOTO PEryasiTopa, CHaGXEHHOrO CBOGONHBLIM aHKep-
HbIM CITYCKOM C pacupelefeHHBIM HMIYJIbCOM, ,

Hast BbIBOJla pacueTHBIX YpaBHEHHI BOCIONL3YEMCA YpaBHEHHEM
paGoT, KOTOPOE MPUMEHHUTENBHO K CBOGOLHOMY allKepHOMY CIyCKOBOMY
PETYASITOPY ¢ KoJlebaTenbHON CUCTEMON 6aIalc — BOJNOCOK MOKET GLITh

HanucaHo Tax [10, 11] :
A=A+ A+A, (69)

rae Ay—pabora uMmny/anca, A, — pabora, 3aTpaunBaeMasi Ha OCBO-
60X JleHHe majeT M3-IIOJ 3yObeB CMYCKOBOrO Kojeca; Ay — pabora, 3a-
TpauuBaeMas Ha yaapel; A, — paGora, 3aTpaunBaeMast Ha TNpeopoJe-
HHE BCeX CHJI CONPOTHBICHHH B KoJeGaTeNbHOH CHCTeMe, KaK-TO: CHJ
TPeHHS B NMOALIHNHHKAX OCH OajaHca H TPeHHs GajaHca 0 BO3AYX,
BHYTDEHHErO TPeHHs! B MaTepHaJle BOJIOCKa (THCTEPEsHC). ;
Takum o6paszom, pa6oTa CHJI CONPOTHBIEHHH MOMKET ObITH Npel-

CTaBJeHa Tak: _
A=A+ A A
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" e Ay — pa6oTa TpeHus B NOAWMNHAKAX OcH Gananca; Ay — pabora,

saTpauMBacMasi Ha NPEOLOJNEHHE BO3AYIIHOIO CONPOTHBIEHHS; Ay — pa-
Gora, 3aTpauHBaeMas Ha BHYTDeHHee TPeHHEe (IHCTePesHC) BOJOCKA.

BBHAY TOTO 4TO KaXJo0e M3 COCTABJAWIINX 3TOT0 YPaBHEHHsS onpe-
JEIHTh HE NPeiacTaB/isercs BO3MOXKHBIM, TO CyMMapHble MOTEpH Ha
TpeHHe B KOJeGaTeJbHON CHCTeMe, XapakTepusyiolluecs KOIQQUIHEH-
TOM 3aTYXaHHS, MOXHO ONDENeJHTh IKCIePUMEHTaNbHO. DTOT BONPOC
paccMaTpHBaJcsl paHee (cM. § 14). Caenyer uMeTh B BHIY, YTO B KoOJe-
6aTeabHOH cucTeMe GanaHC — CNHpaJb NOTEPH HA TpeHHe OoJblue, YeM
B MasThuke. CyllecTBenHOe BAHSIHHE HA BEJHYMHY Ko3(ouuuenra sa-
TyXaiHsi OKa3blBAIOT KOHCTPYKTHBHbIE NapaMeTphbl KolebaTeNbHOH CH-
cteMbl 6anaHc — CNUpadb, B YACTHOCTH, 3430pbl B IOZAIMIMNHHKAX OCH
6alaHca M 3a30pHl MEXIY MOCTOM H o6oaoM 6anaHca mo IJIOCKOCTH H
OKDYXHOCTH. DKCNepUMeHTaJbHble HCCAeJ0BaHMsl TMOKa3biBAalOT, HTO
nna 6anaHca ¢ BUHTaMu HacoB K-26 yBennueHne pajHaJibHOrO 3a3opa
mexay o6ojom Gananca u MoctoM ¢ 0,3 A0 0,5 MM BHISBIBaeT yMEHb-
menne Koabodunuenta satyxanus Ha 20%. [1pu yBennuennu panuanb-
HOTO 3a30pa B MOAWIMNHHKAX ocu Gananca ¢ 0,0t zo 0,02 mm maGuio-
JfaeTcss yMeHblleHHe Ko3(duiyueHTa 3aTyXaHHsd B CAydYae CMaski
MY-5 npumepno Ha 25—30Y%. C yBenuueHHeM 3a30pPOB B/HsHHE HX HA
K03 GHIHEHT 3aTyXaHHs yMeHbIaeTcs. 3HAYHTEbHO YBEIHYHBATL pa-
AuanbHble 3a30pbl B NOAIIMIHHKAX 0alaHca He NPENCTABJSETCs BO3-
MOXKHBIM H3-32 BEPOSITHOTO YBEIHUCHHS HEH30XPOHHOH OMWHOKH, BbI3bI-
BaeMOll HeypaBHOBelleHHOCTbI0 GanaHnca. ITostomy HeoBxoammo o6pa-
MWAaTh BHHMAaHHe Ha obecnedyenHe HEOOXOIUMEBIX 3230POB Mex 1y 06010M
fananca W MOCTOM B OCEBOM H pafHaJbHOM HaNpaBjeHusx, mpe-
JAycMaTpUBas B cJOyyae HeoOXOAMMOCTH (NPH MaJjiodl OMOPHOH moBepX-
HOCTH MocTa Gafanca) JOTOJHHTENbHYIO PACTOYKY NOA 0604 OasnaHca.
OueBuaHO, uTO GanaHc 6€3 BHHTOB NPU HeH3MEHHOM MOMEHTe HHepLHH
€ TOYKM 3peHHs 3aTyXaHHsi HAXOAHUTCS B JYUIIHX YCHOBHAX, YeM Oanaiuc
C BHHTAMH. .

YTo6B BOCMONbL30BATHCS ypaBHeHMeM (69), HeOOXOAHMO PacKphITh
cojlepXaHHe KaXJIO0ro ero YieHa. -

Pa6ora umnysbca 3a NepHoOI

Au: AH.Bx'[" AH.HNX;

rie Az ¥ Appux — COOTBETCTBEHHO pafora, coofmaemas GanaHCy
NpH nepenade HMIYaAbca HAa BXOAHOH H BBIXOAHOH NaneTax.
Pa6ora uMmysbca AJs CIYCKA ¢ paclpeleseHHbIM HMIYJIbCOM

Ay Aa i
Auch.k S‘F((P)dcp+ S‘F’ (QF)dc? ,
0 0

rae F(¢) u F' (@) — QyHKINH, XapaKkTepusyollie H3MEHEHHe MOMEHT2
MMIyJbCa TIO TajeTe H 3yOy; Ay H Ap — 3HaueHus YrJoB NoBopoTa 6a- _
JlaHca, COOTBETCTBYIOUIME YIJaM [OBOPOTA BHJKH INpH Nepejaye HM-
nyJbca 1o najete H 3y6y. -
Ha puc. 45 npeacrapieHa cxeMma mepefayu MMMyabca Ha BXOLHOM
majfete CcBOGOAHOTO aHKepHOro -cnycka. M3 ycnosust paBHOBeCHs! CH-
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CTEMBI CIYCKOBO® KOJIECO — aHKep — BUJIKA — Gaslaic MOKEeM HANHCATH
caelyomye ypasHenus [1]:

— My +Nwp+ fNo=0; ~ (a)
—=Nx+fNy+N,r+ [N a=0; (6)
——Mﬁ-}—Nﬁb—fNGZ:O. (B)

Tak kak N=N; n Ng=N,, 10, npeHeGperas wieHOM, cOAEPIKaLIHM
A, BBHY ero MaJiOCTH, NIOJIYYHM BbIpaXKeHHe [/ MOMEHTa HMIY/bCa,
nepelaBaemoro GasnaHcy,

Me=|[(x— o)+ fo)ll(b— f2)ir | M. (70)

O6osnaunm: f(g)=(x—[y)/(u+fo) —upu mnepepaue HMmyJbca
no masnere B CHCTEMe Koneco — aHKep; [ (¢) = (x—[y)/(u+[fv) —npn

Mg
: T

Ny

N\ N\

4

Ny
g

7

l !
N X
%\/N; %

L

Puc. 45. CxeMa K ONpeNesCHHIO MOMEHTA HM-
nyJabca

3|
P
\R

\

\

7

Puc. 46. Cxema x omn-
peleneHnIo  (QYHKIIHH
S{®)

nepefaue MMIyJhca 00 3y0y B cucTeMe XoJgeco— ankep;, S(p)=
= (b —fz)/ry —npu nepenave WMmyJbca B CHCTEME BHJIKa — GajaHc,
f(9)S (@) =F (¢) — npu nmepenave UMIy/Mbca MO NajeTe B CHCTEME KO-
Jeco — aHkep — Buaka; [1(@)S (@) =F/(p) — npu nepefaue HMNYJbLCA
no 3y6y B CHCTeMe KOJIECO — aHKEp — BHJIKA.
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[padoaHanuTHIECKHIl METOL ONpee/eHust dyurmui f() # fi(9)
[PAMEHATENLHO K HecBoGOAHOMY 6aJaHCOBOMY CMYCKOBOMY DEryJMsiTO-
y C pacupele/eHHbis HMIYIbCOM 6bl1 paccmoTpeH paHee (cm. § 17).
o Beipaxenue s QyHKIUK S (@) MOXKHO ONPENEJHThH Ha OCHOBAHHH

cxeMbl (puc. 46):
b—fz Lry[cos (§1— ) — £ sin (91— 9)] — 72 . (71)

,1 L2 4t —2Lr,cos (91— ¢)

' 3aBHCHMOCTE MY YrAaMy OBOPOTAa BHJKH y # 6ajnaHca @ onpe-
JleisieTes] ypaBHEHUEM
ru Sin (91—9)
)
L—rycos (91—¢)

| ‘ tg (v, —y)= (72)

[le ¢; M y1 — YIVIsl OTKJOHeHHs 6a/jaHCca M BuJKH OT JHHHH PABHOBE-
cusa B Hauaje HMIyJabea: @;=0;(1 —a/0) uy;=0—a.

‘B ypaBrenusax (71) u (72) yron ¢ Menaercs OT 0 mo A, Toe A=
=?L1+;‘»2=91(2—a/9), 7\.1=
=v1(01/0) ; Aa=v2(0:/6) n a— Flo)
YroJl NOKOs. £ 1

Ha pue. 47 nokasaHsl rpa-

GuKi HMIYJIbCHBIX (QYHKHH 43 N2

F (9) u F"(9), roe xpussie ! S~

IN9 BXOAHOHN M KpuBble 2 IS 3 -

BLIXO#HO# maner. Pabora ’>.</ L
\

HMIyJibca, TepenabBaeMas 6a-

.-‘/{’

JIJaHCy uYepe3 Kaxiayw Ia- a15
Jery,
A
A=M S'F de IS T s W B0
A (¢) de+- 1930 A6
7

Puc. 47. WUmnyaecuble KpuBele CcBOGOAHOTO
AHKEPHOrO CIYCKOBOIO pEryJasTopa

Aa
+ { F'(e) dcp) ;
G

3HaueHHe KaxKAO0ro HHTETpaJsa MoxeT OBbITH 3aMEHEHO ﬂpoH3Beﬂ.e:
HHeM CpeJHEro 3HAUeHHA HMIYJbCHOH (YHKIMH Ha COOTBETCTBYIOULHH
yroa HMITyJabCa, T. o

HMIYJALC 1O naJjere
Ay
S\FH.BHX (‘P) d‘«P.ZFn.mx)‘ﬁ
0

Pr—y &

FH.BX (?) d?:.FM.BX;‘l;

UMY JEC 1O 3y0Yy
Ae L " o ,
S‘ F;i-sx (‘P) d(p: FH.Bx}‘Q; S F“'Bb‘x ((‘P) dqu F“-BNX)“T
Q. Q
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Pabora umnyanca, ﬁepenaBaemaﬂ Ganaucy 3a nepuoj,
A= (73)

rhe  Fy=(1/A) [\ (Fy Tt Fumc) Fdo (Frax+ Froe)].

PaGora, satpaunBaemas Ganancom Ha 0CBOGOMIEHME NANETH H3-

NoMl 3y6a CIYCKOBOrO KoJieca, B 06ImeM cayuae
Ay = Megp,, = k)

rae Mg — momenT, koTophifi HeOGXOLUMO NPHJIOKHTL K OcH OasaHca,
4TOOBI OCBOGOMUTL Najiety u3-nox 3yGa CIYCKOBOTO KoJieca; (g — YroJ
NOBOPOTa fasaHca B MPOLECCe 0CBOOOMAEHHS:

Mg=(sin 8/sin 6,) [cos(0-+0,)— £ sin (840,)] M,;

5\

po=—a.(8,9) i
3nec 20 u 20, — yran nonbeMa BHAKH U 6ananca; [ — xosuunent
TPeHusl MeXIY UMNYJAbCHBIM KaMHeM M CTeHKOH Masa BHJIKH; M, — Mo-
MEHT, KOTOpPBIH HEOOXOAMMO NPH/IOKHUTL K OCH BHJKH, YTO6B OCBOGO-
AMTDb 11azeTy u3-nof 3y6a Koseca; a— YyroJa MoKosi. :

MowmenT ocBoGoRuenust Mo, 3aBucsAmnil ot napaMeTpoB CIycKa H
MOMEHTa Ha OCH CNYCKOBOrO XoJeca, B Mpollecce OCBOGONKICHHS $B-
JSIETCs BEJHYMHOH TePeMEHHOH M OnpefefseTcss Mo PASAHYHEIM (Op-
MyJaaMm A8 KaXJoro cnycka. :

Taxk, A1 BXORHON H BBIXOLHO! MAJIeT paBHOIIEYETO CIIyCKa MOMeH-
Thl OCBOCOXACHHS COOTBETCTBeHHO [1]:
sin Ty 4+ feos Ty

M:): sin (@ + 4/2)

COS @y " cos (Tr + 912y — fsin (v +44/2) 9%
M;: sin (ap— 41/2) g sin 19 + f c?s *Fg 'Mc.lc'
€0s g cos (Tz + 41/2) — f sin (T2 + ¢1/2)

Hast monypaBHONJIEYEro crnycka YPaBHeHHS aHAJOTHYHBI, TOJBKO B
HHX /2 3aMeHeHO Ha e:

sin T; + f cos 7q

g sin (g + ¢€) £
7 AL 5 : : M, =M, ;
cos Oy cos (Ty +¢e)— fsin(ty +¢) - i
*__ sin(@g—¢) sin Tg 4 f cos Ty
A/I": ( ¢ & 2 Mc.K:kch.K.

cos @, €05 (Tg + £) — f cos (T + ¢)

HJs HepaBHOMJIeuero cnycka GopMyJa AN MOMEHTa OCBOGOMKIC-
HiA Oyner obuiell 15 BXOAHOM U BBHIXOLHOM Tajier

M, =tga,tg (t-+p) M, ..

B 3THX ypasHemusx oGosHaveno: 2ag— yrom o6xBata: P — yrJI0-
Basl IIMDHHA MajJeThl B DABHONJIEYEM CHYCKe ¢ paclpellcNeHHLIM HM-

MyJAbCOM; f— KOS(UIHEHT TpeHH MeXLy 3y0OM KoJeca W MaJjeToil.

{f=0,15): <, 71, Te — YIJIbl NPHTSKKH B Hauasne oCBOGOXAeHus; Mex—
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MOMEHT Ha OCH CIYCKOBOrO Kojeca; e — YIJIOBOE CMeLIeHHe faJer;
)~ YroJl TPEHHs, TAHTEHC KOTOPOro paseH Kosdduimenty Tpenus (p=
" 8°32’ npu [=0,15). i i}
" Tak KaK yroJ NPHTSXKKH He OCTaeTcsi BEJNHUHMHOH MOCTOSHHOM, TO
[pH ONpejeNleHH MOMEHTa OCBOGOXKEHUS NOC/He NOBOPOTA BHAKH Ha
\yroll NOKOS BO Beex (opMysaX MOMEHTa OCBOGOXIEHHS IUIS BXOXHO#H
[aseThl clefyeT BMeCTO T; MOACTABHTb Ti+@, @ AJIf BHIXOAHOH naJe-
TBL— Te— .

Ilpu Maabix yraax

sin 0fsin 6, == 8/9,. (r)
Torza, umes B suny (74), (75) u (r), nomyunm
A, = Mego=][cos (8-+8,)— f sin (046,)] aM,, (76)

14
rae Mo=M"oc+M"0c, a Moe 1 M oc — CPElliKe 3HAYEHHS MOMEHTOB
OCBOOOXKIEHHS Ha BXOILHOH H BBIXOAHON MasieTax.
ast == o= R2i¥le s
Tomarass M/oe==RkiMeyx t M"oc="rkoM¢ 1, MOMEHT

Mo:(kl—l_k2) Mc.k:ko.k'
Torna, nMesi B Bmiy (76), okOHYATEJbHO
APl ; (77)

3 Fo—[cos(d4+0)—F sin(0--0)]ak.  (78)

PaGora, saTpauuBaemas GajaHCOM Ha ynap 3a TIepHOA KoJaebaHus,
) =
A, =Js(p1— 92),

= " TR .
rie Jg — NoJsSpHLIH MOMEHT HHepIuH HasaHca, '+ MM?; (1 — YIJI0Basi CKO

pocTh Gananca MO yAapa, l/c; g, — yraoBas ckopoctb GajiaHca nocne
TpeTbero yaapa, l/c.

O603naunB 0, =

V [K (®2—0])]/Js u o= Coy,rie C<T1, MOXHO

: HanmucaThb
E Ay=Jeggi(l —CH =K (®2—03)(1—C2), - (79)
| Pa6ota TpeHus 3a nepuHoA KojaebaHus
A,=4M.0,
v ._ rpe M,— MOMEHT TpeHHs, YUHTbIBaIOLIMH BCe BHABl CONPOTHBJIEHHH

IBHXEHHIO B KoJebarteabHoli cucTeMe. MOMeHT TpeHHS MOXKHO BbIpa-

y 3HTh yepes MocTOsSHHYI0 K BONOCKA H KOIQPHUIHEHT p:

M= Kp.

TIpuGanmKeHHO MOXHO CUMTaTh, YTO B CHCTEME Gan_ch—Bonocox
¥MeeT MECTO CONpPOTHB/IEHHE, NPONOPLUHOHANbHOE NEPBOHl CTeleHH CKO-
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poCcTH (BHYTpEHHee TPeHMEe H BO3NYIIHOE CONPOTHBJEHHE) H MOCTOSH-
Hoe TpeHHe (TPEHHE NPH CKOJbXKEHMM Wand B NOAMWMNHMKAX), TOMAa

p=(1/4)d®+py,

rie d — norapudMUuECKHuil JeKPeMeHT 3aTyxanus; O — aMIJIATYAA KO-
Jebanns; pg-— KOIPOQHIUHEHT 3aTyXaHUsi, YYAUTHIBAIOUHE [OCTOSHHOE
TpeHHe.

[ToncraBus 3nauenuss My m p, mMOAYyunM BbIpa)keHnue NS PaGOTH
TPeHUs

A =4[(1/4)dO® +p KO=dK® L 4Kp, 0.  (80)

Vimest B BuLy Boipaxenus (69), (73), (77), (79) u (80), Gymem
HMETb :

M M, = FoM, A K (@2 —6) (1 —C?) 4+ dK 9>+ 4K,
OTKyIa .
M, K =[(@—8) (1 —C)+-d D>+ 4p @]|(FA—Fo).  (81)

[Tocne npeoGpasoBanus MoOJyUaeTCs: KBaJpaTHOE ypaBHeHHe, peulas

., KOTOPOE€ OTHOCHTEJLHO D u YHHTBIBas INnepen paiukKaaoM TOALKO 3HAK

IJII0C, HaneM

{405 4+ [(1 — C2) +d] [ (1 — C2) + (Fih— Fo) Mc (/K]| |2 — 2¢,

UES . (82)
(—CH+d (82)
Ha puc. 48 npencrasnens rpaduku 3aBucuMocTH @ =F (M), no-
- CTPOeHHbIe 10 3TOMY YpaBHe-
P HHIO JJI OQHOrO H TOrO Xe
300 — ( :
it R HYacOBOTO Mexalu3ma, HO ¢
T pasnHYHbIMH TIepPHOJAMH KO-
240 L
20 ] JNebanna OanaHca. Pacuers
180 - A chaenanbl A1 CAelyoLnx 1aH-
!z(} v == 3 — HbX: pp=0,002; 6,=15" d=
7555 T =0,03; Fyx=0,70; K=0,50X%
P e e — . X 10—2 H-nm; Fy=0,008 1 npn
b0 r—p——t
30 = pasnuunblx 3nadeHusix C.
Paznnunble 3uavenust me-
0 41 82-3 04 G5 06 47 48 49 10 1 i

pHOIa xonaebaHuit ObLIH MOAY-
YeHbl MyTeM H3MeHeHHs Mo-
MeHTa HHepuun fajaHnca mpw
nocrogHHOM 3HaueHun K. Or
BesuunHsl Jg 3aBUCHT OTHO-
mwenne Jp/fe U B KOHGUHOM
uTore ko3¢ duuuent C, xapak-
TEPHU3YIOMKH NTOTEPH YTJIOBOH CKOPOCTH NpPH yaape.

M3 puc. 48 cnenyer, uto ¢ yMenbmenneM Koadpuumenta C cum-
KAETCSl AMATa30H aMIJHTYL IPH 3aJaHHBIX 3HaueHHAX M.i W H3Me-
HfleTCsl HAK/JIOH KPHUBBIX 3aBucuMocTH M =F (M,x) K ocu abeuuce.
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M- 10" Hmn

Puc. 48. T'padukn oyukunn @ =F (M. x)
TIDH  pasJau4libiX 3HaueHHnx Kosddunmen-
Ta C:
1—C=0,34821; 2—C=0,61918; 3— C=0,8436;
4 — C=0,90946; 5 — C=0,98789

[lpn ManblX 3HAUeHHAX TEPHOLOB KpHUBble 3aBHCHMOCTH D=
=F(M,,) 1noxo)u Ha NpAMble, KOTOpble HAKJIOHEHBI MOJA MaJbIMH YT-
gamu Kk ocu abciuice. @opmynaoft (82) MOXKHO INOJAb30BAThCHA, KOraa
uaBecTHb! Jg, K H ocTanbHble mapamMeTpbl COYCKOBOrO Peryaaropa, xa-
paKkTepH3yIHecs KoahhuuueHToM C. Ha puc. 49 nokasannl KpHBbIE
3asucHMOCTH @ =F(M.y), mocTpoeHHble MAJIA DAa3JHYHBIX 3HaUYEHMH
JKECTKOCTH BOJOCKAa K TIPH TMOCTOSHHOM 3HAYEHMH MOMEHTa HHepLUH
Bananca J5=19,62-10~* r-mMm?2 u C=0,98789. 113 ananusa KpHBBIX CJ€-
AyeT, 4To ¢ yBeauuenvem K 3HauUeHHs] aMIVINTYX NPH 3afaHHBIX Mcx
YMEHbLIAIOTCH.

¢a

300 =
270 : oy

260 —
210 p
160
150 ; F
120 /-"
50 |
60 [ 4
30—t=

0 7 4z 03 04 05 05 07 08 49 10 i 12
' Mgy 10° H ot

Puc. 49. Tpaduxu oyuknpn O=F (M¢ ) npn pasnnu-
gHIX 3HaueHusx K: f

1 —K=05-10 —" Hust; 2— K=2,0-10 3 Hum;
53— K=8,0-10—" Hmm; 4—K=32+107" Hum

Takum o6pasom, ymensbuenne Js, npu K=const unu ypennuenne K
npu Js=const Bcerna BHI3LIBAET YMeHbIUIEHHE MEPHONA H AMIIHTYIH
koaebanug.

B npakTHKe KOHCTPYHPOBAHMSI NPHXOAMTCH HaXONHTh 3HaueHus Jg
H K no 3ajaHubIM 3HAUeHHSM aMIIMTYL H MOMEHTOB Ha OCH CHYCKO-
BOro koseca. Pacyer OCHOBHBIX IlapaMeTpPOB KOAeGATENbHOH CHCTEMB
Js 1 K npousBoAHTCS B TaKOH IOC/E0BATENbHOCTH.

3anaoTes snauenueM Kospouuuenta C, BesuunHa KOTOPOrO Xapak-
TepU3yeT TNOTEpIo Yri0Bof cKopocT Gajanca B npoiecce 051BO§O)KH.€,'
HHS CIycKoBoro KoJeca. Jlast 4acos ¢ mepuofamu xoaebanu#i 7=0,4-+
+0,3c koappunmenr C=0,995-+-0,999, mpr sTOM /15 MeXaHH3MOB
6OMbIINX PasMepoB MPHHEMAIOT Génbiee 3navenne C. ‘

3uasn xospdunuent C, MOXKHO ONpeleNuTb KO3D(UUHEHT m, 3aBH-
cAmmi npu BbIGPAHHBIX MapaMeTpax CnycKa OT MOMeHTa nHepuuu Ga-
Jaiica [12]

Al AN (A+Bm _ 1 _260+8 .0 83
_(1+m)2[1+ l+n km] ity &)
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Ilonaras | +k=a u 1 +n=>0, 510 ypaBueHne MOKHO NPUBECTH K BIi-

ny m2+pm+g=0, pewas KOTopoe HaXQAUM

m=—p2 + V(p2F—q.

Taxk Kak Beanuuna m A0oMKHA GbITh NONOKHTENbHOMH, TO Nepel pajiKa-

JIOM YYHUTBIBAIOT TOJIbKO 3HAK IJIIOC, TOTAA

m=y (pJ2F— 4 — p|2. (84)

B 510M BhIpa)keHHH K03bDHUHEHTHI
p=1{2(k+C)—(1+RP[(14-£)/(1Fn)— R} /C — &)
u g=(C—1)I(C—r,

rie k£ — Kos$HIUEHT BOCCTAHOBJEHHS NPH yaape. Jas GobIIMHCTBA

MaTepuagaoB, IPUMEHSIEMbLIX B CIYyCKOBBIX Mexanuimax, £=0,5-0,6
Kospduuuenr , s

n={(Jc./u)(ra/ R} tg*.

3nech Jox— NMONAPHEIH MOMEHT HHEPUHH CIYCKOBOTO Kodeca; J,

NONSAPHBLIE MOMEHT MHEDUMH BHAKH; '3 — Daluyc najeTHofl OKPYKHO-
CTH NOKOSi; R — pajuyc AefcTBYIONIEH OKPYKHOCTH CITYCKOBOrO KOJeca.
3ajaiotcs 3HaueHHeM KO3QDHIMEHTa R, 3aTeM. ONpefieIuB 7 U TOJ-

s Ha-
XOIAT p U ¢, a Nocje MO ypaBHeHuio (84) —u 3HaueHue m. 3Havenns

CYHTAB NMPeJABAPHTENbHO MO KOHCTPYKTHBHBIM uYepTexaM Jo,. u J

Js u Jox mopcuuThBatOTCS N0 bOpMyNaM, YKA3aHHBIM B Taba, 6.

Hs Boipaxenna m= (Jy/l5) (r%4/r?,) cos? (0+0,) onpemensiior Mo-

MEeHT HHepIuH HasaHca

Jo==(J,Jm)(rafr3) cos?(6.4-8,), (85)

Hs dopmyan T=2n V' I5/K onpeneasior K.

IToncraBus B Bhipaxenue (82) suavenus C, K, a takke M., H
Q/Izc,ﬂ, HaXO[IAT COOTBETCTBYIOI(HE MM SHaueHH aMmiuTyn @, u M,
:gggiezétg{i qg:iné)ix(;)igggftﬁaﬂuu I'=0,5=-0,4 ¢ nonxubl 6bITh O;=

C ymenbmenneM nepuona KoneGaHuil 6ananca AMana3oH H3MEHeHHS
amnauty @, u O, B 3aJlaHHOM HHTepBaje SHaueHHH M,y YMeHbILIaeT-
Csl, IPM 3TOM YMEHbIIAETCA H X a6COJIOTHOE 3HAUCHHE. '

Taxk, past manbix nepuonos (nopsiaxa 0,02--0,01 ¢) aMmIMTYAR Ko-
aeGanust @y u Oy BecbMa OJH3KH MeXAY coboill, a a6COIOTHbIE 3HAYe-
HHS HX MaJo OTIHYAIOTCST OT 3HaueHMs yraa 0; (20; — yron mogbema
6anaHca).

KauecTBo paboThi CyCKOBOTO PeryJsiTopa B 3HAUMTEJbHON CTENeHH
3aBUCHT OT Beauuuubl Kosppuuuenta C, ¢ yBeluueHueM KOTOPOro BO3-
pacraeTr amnauTyna koneGaHHH (npH HemaMeHHBIX M.y u J5), yMeHb-
uaeTess HEH3OXPOHHOCTh OT BO3LCHCTBHUS COYCKAa H NOBBILIAGTCS TOY-
HOCTb paboThl. [losToMy Heo6x04MMO Tak KOHCTPYHPOBAaTh CIYCKOBOH

. peryaaTop, 4yTo6bl KoadhhuunenT C uMes BO3MOXKHO O0JblIee 3HAUSHHUE,
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Veenuuenue koadpduuueHra C BO3MOKHO 33 CHET YMEHbIICHHS M
¥ 1, KOTOpBIE B CBOIO OYepellb 3aBUCSAT OT NAapaMeTPOB CNYCKOBOTO pe-
ryasitopa. Tak xak BapbHpOBATh YIVIOBHIMHA H JUIEHHBIME BeJHYHHAMH

‘CIIyCKOBOTO MEXaHu3Ma MOXHO B BecbMa Y3KHX npeienax, TO YMEHb-

QiaTh M U £ Lenecoo6pasHo TOAbKO MyTeM YMEHbUIeHHT BEJHYHHB! OT-
womennit ay=J3/ls 0 by=Jcxfls. DTO BO3MONKHO OCYUIECTBHUTb, YMEHD-

[asi MOMEHThI HHEPIHH CIYCKOBOIO KoJieca ¥ BUJKH, IPH 3TOM YKa3aH-

Hble [eTalH NOMKHbl HMETh AOCTAaTOUHYIO mpouHOCTb. [las mnepHolos
T=0,3--0,4 seanunnsl @;=0,02--0,03 u b,=0,3=0,5.

Ilpu KOHCTPYHPOBAHHH MEXaHH3MOB ¢ MaJbIMH NepHOAaMH Koneba-
Hust (CeKyHIOMepOB, XPOHOCKOIIOB) YyMeHbIIEHHE Nepuoxa KoneGanusd
OCYIECTBJIACTCS 3a CUeT MOMeHTa WHepuuu GanaHca J, Mpu ITOM KO-
3G bUIMEHT @; Bo3pacTaeT, a KO3(pGHIHEeHT C ymenbmaercs. Hdas ma-
JbIX TepHONOB KoneGaHus 3nauenHe KO3QQHIHMEHTA a, =~ 0,05-=-0,150.

B cHcTeMax ¢ MaJabiMH NepuojgaMu koJebaius, BCACACTBHE yBeaH-
geHust KoapDHuUKeHTa a; U yMenblleHns Kosppuunenta C 3HaTHTENLHO
BO3pacTaeT HEH30XPOHHOCTb OT BO3JEACTBHs CIYCKOBOrO MEXalin3Ma.
JLnst MOBLILIGHHS TOUHOCTH XOfa lesecoo06pasHo HATH MO JHHHH CyXe-
HUS IHATIA30HA M3MEHEeHHS aMIIUTYH, 94TO MOXKHO'clleJaTh, yMelbllas
llepenaj MOMCHTOB Ha OCH CIYCKOBOTO Kojeca. IDTO OCYIIECTB.seTcH
H3MeHeHHeM NapaMeTpPOB NPYXKHHHOTO JBHraTeNs HJIH NepefaTouHoro
OTHOLICHHS OT GapabaHa N0 CIYCKOBOrO Kojeca. Hacel ¢ MHOroCyTod-
HO. TPOMOMKHTENLHOCTBIO XO0/la NMOKA3biBaioT GOMbIIYI0 TOUHOCTH B
CpaBHEHHH C HacaMH C OJHOCYTOUHOH NPOJONKHTEIbHOCTHIO XOla TpPH
YCJAOBHH, €C/IH B TeX W APYTHX Hacax UMEIOTCH CMYCKOBbE PETyIATOPI
¢ O/LMIIAKOBBIMHU [TapaMeTpaMH. i

VMenbllledne nuTepBasa aMmILVIMTYA B 3aJlaHHOM JHanasoHe m3Me-
HeHys MOMEHTOB H NOBBIIEHHE TOUHOCTH XOAa MOXKeT OBITb JOCTHTHYTO
1IyTeM CHHMKEHHs NOTepPb Ha BCe BHIbI CONPOTHBJIEHHH B KoneGaTe LHOH
CHCTeMe, YTO HOCTHraeTcsi BI6OpPOM MaTepHasioB, KauecTBoM 06paloT-
KH, cOOPKH H CMa3KH. i

OnpenencHue pasmepos Gananca, Ilocne TOro Xak pacyeTHbiM IIy-
TeM GbLIO MOAYYEHO 3HaUeHHe Jg MOXKHO OmpeleNuTh pasMephl Ganan-
ca 1 BOJOCKA, BHauaje [0 KOHCTPYKTHBHBIM pa3MepaM MONCYHTHIBAEM
MOMEHTHl HHEpIHH MeNKuX jAeTaneit n ux uacreit (ocm Gamanca, ILBOH-
HOT'O POJIMKA, MePeKMa{uHbI, KOJIOAKH BOIOCKA H AP.).

B ta6a. 6 npuBoasttcs GOpMYJabl AMs MNOACYETA MOMEHTOB HUEPLHH
JTeTaJell cBOGOIHOTO aHKEPHOTO CIIYCKOBOTO PEry/saTopa.

B nprGopax BpeMeHH NEPEHOCHOrO THNA NPHUMEHSIOT B OCHOBHOM
TP KOHCTPYKTHBHblE Pa3HOBHAHOCTH GaJjaHCa, a HMEHHO: MOHOMETAJ-
JHueckuii 6e3 peryJaHpOBOYHBIX BHHTOR; MOHOMETa/JJiuueckuil ¢ pery-
JHPOBOUNEIMH BHHTAMH; GHMETAJHYECKHit ¢ DEryJHPOBOUHBIMH H

- KoMneHcauuOHHbIMH BHHTAaMH.

B nmajpHefimeM H3Jaraercs MeTOJ pacueTa, HCXONS H3 ABYX OCHOB-
HBIX KOHCTpyKuuit GajaHca — MOHOMETAJJIHYECKOTO C BHHTAMH H 6e3
BuHTOB. BHewmmuit AHameTp Gananca o6biyHO GbiBaeT wussecren. On
onpeesercs B 3aBHCHMOCTH OT KanHGpa YacoBOro MeXaHH3Ma. Hua-
MeTp Gananca ¢ Buntamu Dg= (0,40+-0,43)D, rae D — amamerp naa-
THHBI HAH Kaaubp 4acos. )
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M podoacerue 7aba. b

Hpodosenue Taba. 6

{aHMeHOBAKHE ! f [
jeTaiu MAH ee Dckus Pacuetnag dopMysa

Haumenonanue ‘gneMeHTa

JeTanH WK ee ; dekua Pacuernay opmyaa
J4eMenTa E

T GasaHca =
HOMXKA BYHTA)

Kononka Bogoc- 2r nthy

|
1
L | Sy ——— (RA— 8
I ST Ka K.B (R f)
i A *
|

HBoiinofi poauk 2R, ; Ty
Banatca Zr FIPE= e [hl (RY—r¢) +

| | TR | h(ri— ) e (i
—r9)] | Ecnyn npuHaTh Ay =2r =Ah, rie OyKBeHHble OG03HAYEHHS COOTBETCT-

. BeHHO 0603HAUAIOT BHICOTY T'OJIOBKH BHHTA, Daj¥yC €ro roJIOBKH H Bbl-
‘coty 0001, TO BHEIUHHA AHaMeTp 00012 ;

2R=D5 o th

BuyTpennuii amamerp oboma. 2r=2(R—e), rae e~(0,08=-
—=0,10) R — nns GanaHca ¢ BHHTaMH.

[MozcuuTaB MOMEHTHl HHEDUMM BCeX JeTajell M HX uacrtedl (cM.
Ta6u. 6), MOXKHO HAIUCATD

hy
N
J

| : =
| [lepexnaauna
| Gananca e — Lo o [ - (-g‘ 0

: a 1 ¥
e 4 +?)—-—!’4] 1 2JEZJ;-5+JK.B+Jp.6+Jn.5+J06.6+Jnon+nJHi'

|

| L i \ " 1€ Jpon — MOMEHT MHepUMH BOJOCKA.

: (il ! ' Paguocrts Js— ZJ;=nly, rae Jp— MOMEHT HHEDUHH TOJOBKN BHHTA

e ' " OTHOCHTEJILHO OCH Bpaulenus 6ajaHca.

i ] ! - s dopmyini
|

111 - “ - Je=(rihg) (B2 + rid+ =)

sonpenensiior ri: Ecan 2r; oxaxerces Bonbiie A, TO cIAeAyeT HeCKOMbLKO
‘yBeauunTb K HJIH A ¥ NPOM3BECTH Nepepacyer ry. 1

Iaa MoHOMeTanaudeckoro Gananca Ge3 BUHTOB MOMEHT HHEDUUH
.oboma -

; Jos.s=J6— o6 at o6 Sa6 S aoa):

O6op 6ananca

: ;
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& CTHBIMY, onpefensiorT A, Ins GanaHca 6e3 BHHTOB lejecoo0pasHo yse-

r
: ' NaHHOM 3HAYEHHH MOMEHTa HHepuUMH 0ajaHca yMeHbIIAeTcs ero Bec H

e 2 JIMUNTh pasMep R M yMEHbLINTb pa3Mep /A, TaK Kak B 3TOM cJydyae npH
—onnrik (—1 — 2
171 12 5= = +. x ]

| |
‘ !
i
il

I

i |
‘ i : NaBJieHHe B MOAUIMMHHKAX, 4To G/1aronpusITHO B CMbICJe YMEHbLICHUHN
| ;g? N —9HCJO BHHTOB (UeTHOE) 3 TPeHHs 1 O3HIHOHHOHA OMUOKH 4acoB.
| |

|

|

!
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- PKaac}?eI:: Mpoasmepoa GuMeTranauyeckoro 6anaHca NPOM3BOAUTCH Ta
i HOMETAJNJHUYECKOr0 ¢ BUHTAMHU 5 k
C TOW JIKIIb pasHHLeH ;

(r)[gn ONpe/leIEeHHH MOMEHTa MHepuuH ofoda Ccleryer I;“lHTbIBaT,quO
CTOAITENBLCTBO, UTO OH COCTOMT M3 ABYX HacTell — JaTYHHON N CTaJITbO

HOM, TOMIMIMHA KaXkIofi n3 K
13 KOTOPBIX  OI J
e PBIX, ONpele/IsIeTCsl H3 CACAYIOMHX pa-

AR
eljea=EHE, u e-Le,—e,

;ﬁ)e € 1 € — TOJILIHUHb CTaNbION U JaTyHHON uacTell o6ona; £y u E, —
n%nu YTIPYTOCTH COOTBETCTBEHHO CTANH W JATYHH. ) =

MoMeEH pacuere KoneGaTeNbHbIX CHCTEM C IepHOAaMu He menee 0,3 ¢

Hom ToM H(I)—Il(?)pI_I.HH BOJOCKA MOXHO TIpeHe6peusb, TaK KaK B 3TOM c’nyb-

MOMe:;_q;H(ep,uéHf%OQ)Jg. Ilpn manbix nepnofax konebauuii GanaHca

0JI0CKa CJELYET YUHTHIBATH :
, npe ] -
C‘-IH’Il;aB ero pasmepsl {cM, § 24). : S
acyer NAOCKOTO CHUPAILHO
ro Boaocka. J)KecTKOCTb BOJIO xKer
ObITh BhIpaZKeHa Hepe3 ero napaMeTphl e

K = Ebk¥(12L), (86)

raie £ — MOAyJb YyOPYrocTH Ma
I Tepnana: E=(17-+-18,5)10* H/mm2 —
élilgﬂanuﬂaapgu;: CﬂﬁaBOB; E=(20--22)10¢ H/MM2—~’IL)J1${ Vrrl/glprmn
cranu; b, hu L—co ) 1 -
R OTBETCTBEHHO I[IHPHHA, TOJIIHHA H AJHHA

= ks 3 :

KaKHaiE)(%@ rL2- Ebél /2(121(2), ¢ npyroil ctoponsl, L=a(0,2— 0,2)/2, Tax
2 =7g" ¥ @ 0,2=r% rae r1 U r,— COOTBETCTBEHHO BHYTPEHHMUII

¥ BHELIHHH PaguyChl CIIHPAJH, TO

L=(ri~ri}{(2a). (87;

IlpupaBuuBas npaBbie uacTu BB 5

paxenut (86) u (87 ‘
feb:t;é(llﬁfgl: (Ir:??-—rﬁ)/(%a), e a=1t/(2x) (=K1)h/(2jg););{li%ﬂ+y‘éﬂ_-\_l
o -rorgza. oaarapT b==xsh, Tae x2=4—:~6—ue.joe uan Apobuoe

7

Enh* (12K )= (r3— r3))(%,h). (88)
HHhi&éi;;e;l;nlewr,K(())r;penenmm B 3aBHCHMOCTH OT pajiiyca KOIOAKH, Npi-
i CprKTI’IBﬁHbIX coobpaxeHu#, a ro= (0,40--0,60) R,
e pamuyc Gananca ¢ BuHTaMu. lns Bonocka 6es Kou-
o PHBLIX BHEIUHHH panuyc ero ro=1—d/2, rae [ — paccrosine oT

. Jmﬂmfaﬁuemﬂ Gananca [0 IeHTpa KOJOHKH BONOCKA; d — IHAMETp Ko-
. M3 Bripaxenus (88) onpemensioT 3HaueHne /4, a 3aTeM HaXOIAT

Apyrue pasMepbl BOJOCKa
il P , NOJIbB3YACH BbIIEYKA3aHHBIMH COOTHOIIE-

Huclo BUTKOB BOJIOCKA
n={(ry—r,)(x,h). (89)

. lélilfiﬁnepnonos kosnebanus I'=0,3=+0,5 ¢ 4HCI0 BHTKOB BOJNOCKA 1=
ket 015t MajiblX NE€PHONOB KoneGanua n=6--10. Ecan B pesynb-
pacueTra YHC/JAO BHTKOB MOJAYYAETCs CJAHIIKOM OOMBIIHM, TO HEoG-
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Nrarr== Nl

_yro CcnEpau

OIHMO YMEHBILIATH pHelHAfl paAuyc Bojocka. ast MOBbIMIEHHS TOU-
JOCTH XOla 4acoBOTO MexaHnHsMa Heo6xonnuMo NPHMEHATH BOJOCKH <
onpeleNeHHbIM UNCIOM BHTKOB, cobaiofas YrjaoBoe cMelleHue TOHUEK
gpenJieHns: BHYTDPEHHEro 1 BHEMIHEr0 KOHIOB BOJOCKAa. B aTOM caydae
HCXONHBIMH JaHHBIMU JJIST pacueTa BOMOCKa sBasiioTest  peanunHa K,
B W yraoBoe cMellleHHe TOYEK KperieHnd p. Tak Kak
7110 BUTKOB BOJOCKA PaBHO MOJAHOMY YIUIY 9, meneHHOMY Ha 2m, TO,

umes B By (89), MOXHO namicaTh
(ro— ry)|(erht)==0/(21)-
Tlonusift yron cnupann 8=2nan,+p, Tie 1 — Heaoe YHCJ0 BHTKOB

BOJIOCKA, TOTAA

(rg— r1)/(’61h):’11+ B/(2x). . (90)

Boipaxenie (88) MOXKHO MpelCTaBUTL B BHAC Exsh?/ (12K) =m(r2+
+r1) (re—ry)/(xh) nan ¢ yaeTom (90), oKOHUATEJNBHO

Eryht)(12K) = (rs+ry) [+ B(20)]-

M3 3710TO BhIpAXKEHHS onpeneasioT h, cuHTasi ocTajJbHble BETHUHHDI

| {3BECTHBIMH. 3aTeM HAXONsT 3HaueHHd bw L

§ 24. Hapylen1e H30XPOHK3IMA KoneGaHuK CUCTEMbI
6anaHc — BONOCOK

TouHoCTh U CTAOWJIbHOCTE NOKa3aHHs npn6opoB BpeMeHH Gananco-
BOFO THIIA 32BHCST OT NepHojla KoseGarHs, sBJSIOUIErocs bysKnHei
AMIUINTYbl, 8 TaK¥XKe NapaMeTpoB CycKOBOTO peryJisiTopa H BCEro me-
XaHA3MA, H3 KOTODbIX HEKOTOpble MEHFIOT CBOE 3HAUEHNE CO BpEMeHeM
(n3meneHle MOMeEHTa 3aBOJHOMN NPYKHUHBL M CNHPAJBHOrO BOIOCKA, YBE
Muuenue TpeHus u Ap.). [lorpemHoCTh B MOKasaHMIX npubOpoB BpeMe-
MM 32BHCHT TaKKe OT BHewHHX (aKTOpOB, HE 3aJO0XKCHHBIX B caMOM
4acoBOM MeXaHW3Me, npuueM B GOMbIIMHCTBE CJAYyHaeB BAMSIHUE 3THX
®aKTOpPOB HMEET cnyuaiinbi Xxapakrep (BausiHe TeMIepaTyphbl, BaaXK-
HOCTH, 6apOMETPHUECKOTO AaBJeHHs, NOJ0KEHHH MexaHusMa B NPOCT-
paucTBe, BuOpauHuy H 1p.). [Tostomy TOUHOCTb H ¢cTaBHJIbHOCTL NOKa3a-
Huii npubopa BpeMeHH 3aBHCAT HE TOJLKO OT KAYecTBEHHOTO BBINO.ANE-
4HS W COCTOSIHHSI €ro MexaHusMa, HO H B sHauNTeNLHOH cTenenn oT
YCJIOBHI 3KCTAyaTalnu. PeryaupoBanue TOUHOCTH GanaHcoBbix Npnbo-
DOB BpEMEHH C aHKePHBIM CITyCKOBBIM perysisTopoM OOGBIUHO OCYIIeCT-
Bisiercst yTeM M3MEHenus: MOMeHTa HHEpIHH KoJie6aTeabHON CHCTEeMBI
WM SKEeCTKOCTH BOMOCKA (cnupanu), OAHAKO TPH STOM He YCTPaHSAIOTCH
TaK HA3LBAGMBIE HEM3OXPOHHbIE OLIHOKH, BBI3bIBAEMble H3MEHEHHEeM
aMIIUTYIB KoleGanus U napaMeTpoB BCEro mexanuaMa. I1pu HaAJTHUHH
HeW30XPOHHBIX OIHOGOK B psle Crydacs caMas AJHTeNLHAS U KPOMOT-
JuBasi paboTa O PErynHPOBAHHIO TOHHOCTH npubopa Bpemenu He NpH-

BOJHT K XKeJaeMbiM pesy.anaTaM.
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s noBbimenna TounoeTH u CTaOUJIBHOCTH TOKa3aHuUi Heo6xon1-
MO CcTaGHIH3HPOBATh NEPHON KOJeGAHHS, YTO MOMKET OCYILECTBAATHL S
ABYMs COCOOAMHU: NPAMO cTabuansauuei, T. e. nyTeM cTabHaR3anny
AMTITHTYAb! KOJIeGaHUH; B3aUMHON KOMneHcaluel HEU30XPOHHBIX OILiIi-
6ok, TlepBblit cnoco6, ocHOBaHHBIH 1Ha NPHMeHeHHH B npubopax Bpemc-
HH CICLIHAMLHBIX YCTPOUCTB (YJMTKA, CTAGHIH3ATODH HMITYJbCa, CM.
§ 12), nosBonswomux cTalH/H3HPOBATL SHEPrUI0 HMIYIbCa, nepegaBae-
MYI0 KoseGaTeNbHON cHCTeMe, Hanbogee npocT H 5b(eKTHBeN, TaKk Kaxk
NpH cTaGUILHOH aMIVIHTYLEe ABTOMATHYECKH YCTPAHAITCS BCe HeH30-
XPOHHbIE OLIMGKM U NEPHOA HMeeT MOCTOSHHOE 3HAYEHHe. Onunako stor
€rocoG HMeeT OrpaHHYeHHOE NPHUMEHeHHe, TaK KAK OH CBA3aH €O 3Hauu-
TEIbHbIM YCIOXKHEHHEM MeXaHH3Ma. M YBeJHYeHHEM ero rabapnros.
Bropo#t cnoco6 crabunnsanun nepuona xoneGaHuil He BHISBIBAET Ka-
KHX-THOO CYIECTBEHHBIX H3MeHEeHHI KOHCTPYKLUHH MeXaHH3Ma Npubo-
Pa M MOXET OCYIUeCTBJATLCA NMYTeM YCTAHOBJEHHS ONTHMAJbHBIX Ma-
PaMeTpoB Kose6aTenbHO CHCTEMbl, NpH KOTODBIX CyMMapHas Henso-
XpoHHAS OIMHOKA OYLeT UMETb MHHHMAJBbHOE 3HAUYeHHe. DTOT CHOCOS
crabuIu3anun nepruofia KoneGaHui, MeHee COBepIIEHHBI, Yem nepBHIH,
Henecoo6pasHo NPHMEeHSThL B ManoraGapuTHeIX 6aJaHCOBBIX NpHOOPaX
BpeMeHH. ol

TakuMm ofpasom, Tpe6yemas TounoCTb npu6opa BPEMEHH MOMKEeT
ObITh OCTHIHYTA ¢ MeHblell 3aTPATOi TPYAa M BPEMEHH, eCH B IPO-
LI€CCE ero MPOEKTHPOBAHHS SHAYEHHS HEKOTODHIX NapaMeTpoB Kojea-
TeJNbHOH CHCTEMBI GYNYT YCTAHOBJEHB! PACYETHBIM NyTeM.

Manee nanaraercs Metom pacuera uacoBOro MexaHHaMa Ha TOY-
HOCTb, OCHOBAHHBI Ha NPHHUHINE B3aHMHOH KOMMEHCALMH CHCTEMATH-
HECKHX HEH3OXPOHHBIX OUIMGOK, BbI3HIBAGMBIX MOCTOSHHO AeHCTBYIOLLH-
MH (QaKTOpaMH, 3a/J10KEeHHLIMH B CaMOM MeXaHH3Me, IPH 3TOM NPHHH-
MaIOT, 4TO NOCTOSHHO JNeHcTBYIOmHE (aKTOPH BhI3bIBAIOT OCHOBHYIO
IIOTPEIIHOCTD B IOKA3aHHAX MPubOpa.

K uneny mocrosinHo AeiicTByIONmHX (haKTOpOB, BLI3LIBAIONINX MOSB-
JIEHHE HEH30XPOHHBIX OMWMGOK, OTHOCATCS DPA3JHUHOrO POAA HEJAHHEH-
HOCTH, KaK-TO: BO3JeACTBHE CIYCKOBOTO MeXaHH3Ma Ha KonebaTenbHYIO
CHCTEMY, HHEPIHOHHAH HEJMHEHHOCTb KOoNeOaTeNbHON CHCTEMBI, HeJH-
HEHHOCTb BOCCTAHABNHBAIOUIETO MOMEHTA BOJOCKA H HEIMHEHHOCTH
R06aBOYHOTO MOMEHTA, KOTOPbI BO3HHKAET BCJeNCTRHE YTJIOBOrO cMe-
UIeHHA TOYEK KPEMICHHS BONOCKA. TaKoit MOCTOAHHO AeHCTBYIOm Uil hak-
TOD, KakK 3a30p MKy BHEUIHHM BHTKOM BOJIOCKA M IITHHTaMHU peryas-
TOpd, TpH pACYeTe HA TOYHOCTb HE TNPHHHMAIOT BO BHUMAaHHe BBUALY
TOrO, HTO BEJIMYMHA H HANPABIEHHOCTh OMHOKHM 3aBUCHT KAK OT BesH-
HHHBl 3a30pa, TaK ¥ OT DACTIONONKEHHS BATKA MEXKIY WITH(GTAMH, YTO
10 YCJIOBHAIM NPOH3BOACTBA SABJAAETCH CAYYAHHBIM. ¥CTDAHHThL BJAHSIHHE
3TOro (akTopa Ha TOYHOCTb TOK23aHUI npubopa BpeMeHH MOXKHO TpH-
MEHEHHNeM KOHCTPYKLHH peryasTopa Ges mrtudTos [17], nam Tem,
YyTOObl HE peryJHpOBaTh TOYHOCTH H3MEHEHHEM paboyeil AJHHBI
BOJIOCKA. ;

Coienyer uMeTh B BHLY, YTO MOMHMO YKa3aHHBIX (hakTopoB, BHI3LI-
BaIOIIX Hapyllenne H30XPOHHIMa chcTeMbl GalaHC — Cupadb, cylle-
CTBEHHOE BJIHFAHNE HA H30XDOHH3M OKAa3hlBAIOT KOHCTPYKTHBHBIE Napa-
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oTpbl CHCTEMBI, KaK-TO: cnocof sakpelieHns] KOHIOB CNUPaIH U pac-
SrofHME MEXy LEeHTPAMH KOJOIKH H KOJOHKM B HEyCTaHOBJIEHHOH B
LiexaHH3M KoneGaTesbHOM CHCTEMBI, a TaK¥Ke PacCTOHHE Memn%il uegT
GanaHca M OTBePCTHs NON KOJIOHKY B MocTHKe Gananca. Hau oP-I
e pacnpOCTpai{eHHHM SIBJIACTCA criocob KpernJieHHsl KOHIOB cnnpa;ls-
" LonpuecKHM IITHPTOM ¢ Masnofl KomycHocTbio. Takoe ernneli_{lneogm_
'ﬂpagTCﬂ, OHO JIETKO OCYLIECTBJAAEMO H yIlOﬁHO B PEMOHTE. TIEEIL o
" QK: €r0 3aKJIOUAETCS B TOM, 4YTO OHO He MECTKO. DKcnepuMenTalb ;
-,yc'TaHOBJIeHo, YTO H30XPOHHLIE XaPAKTEPHCTHKH CHCTEM 6aJ1ch——c1mH
.'pa,qb IpH OAWHAKOBBIX T'€OMETPHYECKHX TMapaMerpax CIHpaJH Hspa-
TMPTOBOM KpeIJIeHHH HX KOHIOB He OJHMHAKOBb, a TOBTOPHOE =
:'wxpen.neHHe CIiupaJaun I_LITI’I(I)TOM BBI3LIBAET C“yI_I_Le(ZTBeHH()e3 I’ISMeI-IeHHe
WBOXPOHHOM XapPaKTEPHCTHKH KOJNeOaTeNbHOH CHCTEMBI. axpenn:HKH
" {071bKO BHYTDEHHEro KOIla CIHPalH B KONOJKE METOLOM 3a4eKe b
1 --y;xe 3HAYUTEJNbHO YJAYUIIaeT H30XPOHHLIE CBOHCTBA KuOJIeﬁaTeJIbHOH ol
':c‘I‘eMbIAH [103BOJIAET NOJYy4YaTh /s NapTHH cnupaJgen ¢ OIU/IHaKOBbiJa_
-j'eOMeTpHIIECKHMIJ napaMeTrpamMmu 6osee UAEHTHYHRIE H30XpOHHBIE 2

pakTepHCTHKH. Ele Jydune pesyabTaTbl B 3TOM OTHOLIEHHH 6ynyTHn1p!1(1)
JKECTKOM KpelJeHuH BHeIIHEro KOHLA CHHPal B KOJOHKE ¢ MOMONLh
HaKJAAAKKA H BHHTA HJAH B PA3pPE3HOH NPYXKHHSALJEH KOJOHKE. -
CyllecTBeHHOE 3HaueHHe Ha H30XPOHHYIO XapaKTePHCTHKY Koneqe-
TeJbHON CHCTEMbl OKa3blBaeT CTelleHb HATAMKENHSI CIHPANH B CTATH
CKOM COCTOSIHMH, Korja GaJsaHc 3aHHMaeT IIOJNOXKEHHe paBHOBeCH;I:
DKCIepHMEeHTaNBHO YCTaHOBJAEHO, YTO HE3ABHCHMO OT YTJIOBOTO f);[gnmxn
HHS B TOUEK KpPellJeHHs KOHIOB CNHUPajH TPH NMepeMeleHnH K i
B paAnaibHOM HaNPABJIEHHH OT UEHTPa NEePHOX Ko/eOaHHs ymem:I e
Csi, a TIPH TIepeMelleHHH KOJIOHKHM K IEHTPY YBeJAHUHBAETCH, Ip £ it
| UMeeT MECTO BO3pacTaHHe HEH30XPOHHOH OWHOKH ¢ yMeHbII i
amniuaTyabl. Haubonbinee HapylleHHe U30XPOHH3MA NPH nepe%%m
'KOJIOHKKM HaOJiofaeTcsi NpH YILJNIOBBIX CMeIleHHsX ﬁ=90° H %00 Toqegf
\ kpensenus cnupanu. IIpn 3uadennsax yraos =180 u 0 (360°) Heenpax
Melllele KOJOHKM CIHpaju B PAaAHAJbHOM HANpPaBJeHHH B NpPEN :
+(,5 MM He BbI3bIBAET 3aMETHOr0 H3MeHeHHs U30XPOHH3MA B LIHPOKON
" nuanasoHe aMIIHTYA (270--60°) [12]. MameneHne cyTOYHOr0 XOA4, BbI-.
" 3niBaeMoe nepeMelleNHeM KOMOHKH, 3aBHCHT OT BeJHYHHBI NepeMelle-
{ HYS M OT AJHAHBI COMPAJH H ONpEAENSIeTcs Mo amnnpnqecx.onl’cpopMynHea.‘
©=068400 (Ar/L), rme Ar—nepeMellleHHe KOJOHKH, MM; 9~0—J1JI2H700
¥ cnupasn, MM. TakuM 06pasoM, NPH YriOBLIX cMemeHUAX f=3U U :
? TOYeK KpelUieHHs CUHUPaad NepeMelieHne KOJOHKH B pannanbﬂmﬁ gf;-
| NpaB/ieHud MOMKET OBITb HCNOJb30BAHO AJIS permepOBaHggoonsc()éop) i
" HBIX CcBOWCTB KoneGaTespHON chCTeMBI, a npu =180 PIC ; e
IJisi peryJMpOBaHHs TepHoAa KoneBaHusi Oananca [18]. ﬂen):}gxﬁero
CMOTPeTb B OTHEJbHOCTH BJHSHHE KaXKa0ro ¢axTopa, BbI3bIB
NOsIBJeHHe CHCTEMATHUeCKOH HeH30XPOHHOH OIHHﬁKPI.u n
Heuzoxponnas omuGka, BbI3bIBAeMas HEJHHEHHOCTHIO MOMCB]:ITFb
MHepuHn cnupajH. Ecam NJIOCKYI0 MpyXKHHY Oananca paccl\franu1 I
1o u nocae AedopMalliu KaK cnupaib ApxuMena, TO MOKIIO no‘nlyen;e_
BBIpAXKEHHE /IS CYTOUHOH OLIMOKH XOAa, re YUHTBIBAETCS BJHAHH

&
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PEMEHHOTO MOMEHTA WHePLUHH CNHPAJH HA H3MEHeHHe CYTOUHOH OG-
KH xoza [12] :

= AT (T =(1/2) b [1 4 (32/15) (®2/52)];
w,=86400 (A7/T") =43 2005 [ 1 4-(32/15) (®@2/62)]. (92)

3pech b=/} 6=2nn4 B — HoJHBL yroa cnupanu; Js — Moment
HHepuun Gananca; Jo= (1/4) ua38* — moment HHEPUHH CIOHPpaNH; p —
Macca eJMHHULEL LIMHBL COHpani; a=1/(2n) =&h/(2n) (k;=8--6 — Kko-
2QOHUKHEHT KPATHOCTH Luara CIHpanu); /i — TOJIIHHA CITHPAJH; h—
MCI0 BUTKOB CIHDAJIH; fi — YIJIOBOE CMeLleHHe TOueK KPEerIeHHs Ciii-
panu; { — mar cnHpaJH.

Heusoxpounas omu6xa, Bhisbizaemas BO3/EHCTBHEM CIYCKOBOTO Me-
XaHusMa Ha xoaebarespnylo cucremy. Heusoxpornas ommbxa, Bbizbi-
BaeMas B pesyabTaTe BO3JEHCTBUS aHKEDHOTO CIYCKOBOTO MEXaHH3MA
Ha KOJeOATENbHYIO CHCTEMY, MOXKeT GBITh MOACYHTAHA 1O YPaBHEHHAM,
XOTOphie MPHUBOASATCSA B paboTax pasiuuHBIX aBTOpos [2, 3, 10, 11, 23].
Hecmorps na nexoropeie Buemnne pasamuus YpaBHeHHH, NPUBOAUMBLX
B YKa3aHHBIX DaGoTax N5l ONpefeseHus] OTHOCHTENbHONO H3IMEHeHHs!
TNIEPHOAA T MK CYTOUHOH OWHMOKM XONa @, BCE OHM KAYECTBEHHO PABHO-
LCHHBI, €CIH TOJNBKO YYHTHIBAIOT BJHSHHE CIYCKOBOTO MeXaHH3Ma nHa
HsMeHeHHe nepuona. HJsi paccMaTpHBAaeMOro BOMPOCA Le/lecoodpas-
HEE BOCTIO/Nb30BATLCS YPaBHEHHEM JAJs OTHOCHTEJBHOTO H3MEHEHHUs Ie-
PHOLa, KOTOPOE NOJYHeHO Ha OCHOBE METOZA JHHEHHO-KYCOUHOH annpo-
KcuMaluu [2] 1 uMeeT BUL: .

Ty= AT [T =(1/x) {arcsin [(p, — p)j E]+aresin [(h— p)| K]+
Farcsin (py/H)—arcsin (g — (@ — )] — |
—aresin [(¢; — p)/E]— arcsin [(¢, +p)/(@ < p)]).
3aecs E= Y C[@— P+ (o, — o1 (01— o
H=) C(@—f —(e,—F (1~ C)—(9s—0F 1 @ :
; & =0+, (M /K)—0;

(91)

(93)

@1 — YroJ OTKNOHEeHHs 6ajlaHca OT MOJIOMKEHHS DABHOBECHSI B MOMEHT
Hauana oCBOGOXKZeHHs (20, —yroq nomgbema Gananca); @o=0,—
—(8,/08) 2 =86, (1—a/8) — yros OTK/JOHeHHs GajaHCca B MOMEHT HAUAJA
HMIYAbCA; A=i(p+¢— yrol HMOYAbCa; @—YroJ TOoKos; 20— yrox
noibeMa BHAKH. OcrambHble GyKBeHHble 0603HAYEHHS HMEIOT MPEXKHHE
3HAYEHHS. _

Ilpu monbsoBarnu ypaBuennem (93) HeoGXOMMMO * BHauajse HAHTH
BeqImunHbl £ v H, 3aBucamue or @, a Takxe p1, 3aBHCsIlee OT OTHO-
wenna M /K, KoTopoe noACYHTHIBAIOT MO YPaBHEHHIO

Me JK =[(+0F — C* (P —0)]/(2F u22) (94)

AJISL pasiu4HblX 3HaveHuHd DB npefenax 3ajaHHOro mHTepBana. Kpu-
BYIO 3aBHCHMOCTH Ty=[2 (D), NOCTPOEHHYIO 1O ypaBHeHHIo (93), Hasbl-
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[lOT HeUu30XPOHKOU XAPAKTePUCTUKOL C60000H020 aHKEpHO2O CIYCKO-
D20 Mexaruama. JTa KpUBas, BHEIIHE HaMOMHUHAWOWas runepboay, co-
naHsieT CBOH BHI npu J1060M 3HaueHHH MaPaMETPOB CIYCKOBOTO pe-
VJIATODA.
" BausiHHE HEJHHEHHOCTH BOCCTAHABJHBAIOIIETO MOMEHTA BOJOCKA Ha
H30XPOHM3M KoJgebGaHui. PaccMarpuBasi BOTIPOC O BIAHAHUHM CNYCKOBOTO
| \eXamu3Ma Ha H30XPOHHM3M, TMPHHHMAJ/H MOMEHT BOJIOCKA IPOTOPLHO-
| ajbHBIM YLy ToBopora 6ananca. B JeACTBUTEJILHOCTH MOMEHT BO-
" jlocKa ABJSIETCSl HeJIMHEHHOH (yHKuMeH yrja 3akpyuHBaHHS BOJOCKa,
_jjpuuyeM xapakrtep 3TOH QYHKUUMH MOKET ObITh CAMbIM DASIHYHEIM; OH
" 2apucHT OT (QM3MYECKHX CBOHCTB CIJaBa, OMpEeJe/sieMbIX XHMHUUECKHM
| COCTAaBOM M XapaKTePOM MEXaHHYECKOH M TepMHYECKOH 06paboTKH.
Beakufi ynpyruii sneMeHT, NpeflHasHauYeHHbIM IS CO3AaHHA BOC-
| ¢TaHaB/JIHMBAIOIIEr0 MOMEHTA, MOXKET HMETh HeCHMMETPHUHYIO MAH CHM-
METPHYHYIO YIPYTYI0 XapakTepHCTHKY. [IpH HecHMMETPHUHON XapaKTe-
PHCTHKE ypaBHEHHE BOCCTAHABIHMBAIONIErO MOMEHTA HMEET BHA

M;!:K(;p+sch2-|—...—|—skcpk). (95)

} [lpu cuMMeTpHUHON XapaKTePHCTHKe UYJEHbI, COAEpHKallHe YETHHIE
. gTefleHH, PABHBI HYJIO M YpaBHeHHE JJIsi BOCCTAHABJHMBAIOWIErO0 MO-
~ MeHTa

M=K (259 + oo o™ ) (96)
Jlasi KPHBOJIMHEHHLIX CTepXKHed, paboTalomX Ha u3rub, H3MEeHEHHnE -
RPHBU3HBI POHCXOLHUT HE HA OJHHAKOBYIO BEJIHUHHY NDH NOJOKHTENb-
bIX ¥ OTPULATEJLHBIX yraax fedopmanm. ITO MOXKHO BHAETDH, eC/an
paccMoTpeTh AehOpMalMio ynpyroro 3/1eMeHTa B BUAE AYrH OKPYKHO-
‘eTH, JOTYyCKas, UTO KPHBHM3HA BO BCEX TOYKaX KPHBOM MEHSCTCH Ha
ONIHY U Ty e BeauuuHy, T. €. 1/p— 1/po=const. Toraa HsMgfleHHe pa-_
JAMyca KpHBH3HBl B npollecce AeopMaunui TNPOMCXONHT 1O Yypas

. HeHwuio

’ 0=0y/[1 + (Qo/L) %],

" Ilie pp— NepBOHAUANBILIA pajguyc KPHBH3HBI 10 AedopMaluy; L—
 JIMHA YNPYroro sAeMeHTa; ¢ — yroa AeopMalni. !
B 5TOM ypaBHeHHH 3HAK IVIFOC COOTBETCTBYET MOJIOKHTENLHBIM 3HA
YeHHAM @ (3aKpyuMBaHHE), a 3HaK MHHYC-— OTPHLATE]LHLIM 3Haqe:
HusiM (packpyuuBaHue). IToicueTs mMOKasbIBAIOT, 4TO H3MEHEHHE pa__
Juyca KpUBU3HbI POMCXOANT He HAa OAMHAKOBYIO BENHTHHY MpH 3a1<pyH
. YYBAHWHM M PaCKPYYMBAHMWMI NDH PacKpyYHBaHHH Goabiie, ueMm an_
8aKkpyuMBaHuH. V3 TEOpPHH YNpYroCTH H3BECTHO, 4YTO YpaBHEHHE H3T ;
Gaomero Mmomenta My=EJ(1/p— 1/po). Torna, nmpunuMasi BO BHHMA
' Hue (97), MOXKHO BUJETb, UTO MOMEHTHAs XapaKTepHCTHKA HeCHMMe’I;)-
puuna. OueBHJIHO, UTO BCAKHH KPHABOJHHEHHBIH YIDYrHH CTep}KEHI
¥MeeT HECHMMETPHUHYIO MOMEHTHYIO XapaKTepUCTHKY. Koacp(bmuuexnb‘
- HeJMHeHHOCTH g; IIPH YETHLIX H HEYETHBIX CTENEHAX MOryT HMETH OILII:II-
| HagoBble WM PasHble 3HAaKW B 3aBHCHMOCTH OT BHIa KPHBOH 3aBHC

Moctn M="F (¢).

(97)
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[Ipu cumMmerpuunoll xapakrepuctuke e;=0, g4=0. Unca0Boe 253.
ueHHe KOI(DHUHEHTOB ONpENESIOT 10 HEH3OXPOHHOM KPUBOM, 1o.y-.
4EHHOH TO JKCMEepHMeHTalbHEIM AauHbiM, Koadduuuents 6,.6 u p=
=M,/K, xapakrepusylomue noteps B OCUH/IATOPE HA BSI3KOE, BHYT-
peHHee H NOCTOSIHHOE TPEHHE, ONPENesIOT M0 OrHbaIeH 3aTyXalol X

- KoJieGaHHH, TOCTPOEHHOM 1O SKCIEPHMEHTANLHBIM JAHHBIM.,

,HJIH yueTa BJIUSTHUS HEJHHEHAHOCTH BOCCTaHaBJHBAWOIIEro MOMEeHTa
Ha H30XPOHH3M paccMaTpPHBAIOT 6asaHC — BOJIOCOK KaK KOHCEPBATHUB-

HYI0 CHCTEMY, YDaBHEHHe [BH:KEHHS KOTOPOH MOmeT BbiTh HpeicTas-
JIeHO B BHJIE

[lonaras n?=K// u umes B BuAY Boipaennus (95) u (96), momyuns
YPaBHEHHS [BHXEHHS COOTBETCTBEHHO /s HECHMMETPHUYHOH H cHM-
METPHUHOH YNPYrHX XapaKTePHCTHK BOJIOCKA:

o412 (p+eg® + 2493 2,94 =O; (98)
o+ 12 (9 +eg¢®+ e59%) =0. (99)

[Ipumenas nns pemeHust s3Tux AnddepeHuualbHEX YpaBHeHHH Me-
TOJ, MEIJEHHO MEHSIOLIMXCA aMIIUTYA [D], moayuuM [AJs NepHOIOB
HEH30XPOHHBIX KONe6aHuH caefylomiue Bhipakenus [12]:

Ts=T/[V 14 (2/n)e, @ +(3/4) £ ®* - [3/(2)] ¢, D3;
Ty=TIV TF(3/4) 5,0 1 (5/8) 2,07,

rie T =2gn/n — nepHon H30XPOHHBIX KomeGanHi.
O6osnauas (2/n)e,D+ (3/4) ea®2+[3/(2n) Jes@®*=A u (3/4) ;D% +
+(5/8)es®*=A wu umes B Buay, uto A<, MOXHO HanmcaTh

)V 1+A=~1—0,5 A, Torna
T,=T(1—0,5A).

OTHOCHTe/IbHOE H3MEHEHHE NEPHONA:
AJst HECHMMETDPHYHOMN YNpyrofi XapakTepHCTHKH

(100)
(101)

Ty=ATyT = —(ea/m) ®—(3/8) @ — [3/(4n)] £, @  (102)
aas chlmeTquHoﬂ YIPYrOH XapakTePUCTUKH
Ty =ATg/T = —(3/8) ¢, @2 —(5/16) =, D4 (103)

Ecnn uaBecTHB KO3QQHIUUEHTHI €2, €3, £4 H €5, TO MOXHO [TOACUHTATD
T3 U IOCTPOUTE I'pauK 3aBUCHMOCTH -T3= f3 (D).

DKCnepUMEHTANbHOE "ONpefedeHne KO3(pDULHEHTOR HEJHHEHHOCTH
BOJIOCKA. B macTtosimee BpeMst B npuGopax BpeMeHu 62/7aHCOBOrO THIA
TNPHMEHSIOT IVIaBHLIM 06pa30M BOJOCKH H3 CIIJIaBOB THOA SJUHBAp, H3
KOTODBIX HaHOOJIbIIHM DPaCOPOCTPAHEHHEeM Ha OTeYeCTBEHHBIX UacCOBBIX
H TIpHGOPOCTPOUTEIBHBIX 3aBOJaX TIONb3YeTCs TepMOKOMIIEHCAUHOHHbBIH
aHTHMATHHTHBIA JHCTIEpCHOHHOTBEpAeomui cnnas Mapkn HUIXTA.
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H 3

" BaJaHC — BOJIOCOK SIBASIETCS KoJebGaTesbHOR cHCTEMOH ¢ MaJlof He-
uneiinoctbio. [ToaToMy onpeAenuTs KoaPuUHEHTh HEAHHEHHOCTH He-
HOCPEICTBEHHO, HCTOIB3Ysl TPadHK 3aBHCHMOCTH MOMEHTA BOJIOCKA OT

yraa aedopmalHu M (@) — ¢, He IpenCTaBJAsETCS] BO3MOXKHBIM. [IpH-

‘\omMTCS NpuGeraTbh K KOCBEHHHIM H3MepPeHHAM M ONpeleNfTh He 32BH-
‘cHMOCTb MOMEHTa BOJIOCKA OT yraia AedopMalliy, a H3MeHeHHe Neproaa
cobeTBeHHBIX KOJeGaHull KaK QYHKUNHM aMIJIHTYLbL

~ Jlpu NpOBEJAEHHH 3KCNEPHMEHTOB CO CIHPAJhHBIMH BOJOCKaMH He-
0OXOIMMO BBINIOJIHEHHe JBYX YCJIOBHH: YIJIOBOE CMellieHHe TOUEK Kpen-

Puc. 50. Cxema npucTaBKH AJA9 ONpejieZeHHs HIOXPOHUIBIX CBOHCTE
cucTeMbl Gananc — Cnupanb

JleHHST BOJOCKA MOJUKHO ObiTh 90 m 270°% OTCyTCTBHE NepBOHAuAJL-
- HOTO HAaTSIXKEHHs BOJIOCKA. ;
Pa6otbl 10 HaAXOXK/IEHHIO RAHHBIX, HEOOXOAHMBIX AJS OnNpeleseHHs

. K03 hHUIHEHTOB HEeJHHEHHOCTH, MOTYT OPOBOIHUTBCS Ha CleLHaIbHOH
_.YCTAaHOBKe, COCTOSIILEH M3 NPHCTABKH W npubopa LA 3aMHCH TOYHOCTH

xoma I1ITY-4 uan [1-12. B na6opaTOpHbIX YCNOBHSIX YAOOGHEE MOJb30-

- Batbest npubopamu Tuna I1TTH-4, uMeomuMu caMOCTOATENbHBIN reHe-

patop crabunu3oBaHHO# uactoTl. Kpome rtoro, Ha IIITH-4 OGonpue

~ MacmTab 3anucH mo ocu opauHat. Has ymoberea ofpaboTku H NOJy-

yeHus 6GoJiee TOUHBIX pe3ynbraToB 3anuck Ha [1TTH-4 nemecoobpasHee

. NPOBOAMTL HE HA CTAHAAPTHOW, .a HAa MUANIHMETpPOBOl Oymare, LeHa

JlesieHUsT KOTOpOo# coctasasieT 3,75 ¢.
Ha puc. 50 naHa koumcTpykTuBHas cxeMa npuctaBku. Och kKoneba-
TeabHON cucTeMbl Gananc — cnupaab /0 ycraHOBJeHa B ocHOBaHuM I3
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NpHCTaBKH B B maHKe 4. [TocnenHsis onupaercs Ha JBe HalpaBasfio-
1He KOJIOHKH 9 W 3akpenssiercss BUHTaMH, Ha oBoxe 6ananca 10 3a-
KpenJeH Qaaxox I/ U3 Jerkoro Martepuana, KOTOpblH CAYKUT AIS T10-
BOpoTa GasJaHca Ha 3afaHHbA yroa (ammautyny). [ToBopor Gananca
OCYIIeCTBJISCTCH NYCKOBLIM YCTPOHCTBOM 15, YCTAHOBJIEHHBIM Ha I0BO-
poTHOM Kosble 12, mo BHENIHEH OKDYXKHOCTH KOTOPOrO HaHECEHBI Ae-
nerust. I[ToBopoT kobna /2 oCyIIECTB/SIETCSI ¢ HOMOIILIO ABYX LITH()-
TOB 4. BoKoBble NMOBEPXHOCTH (aaKa [/ AOMXKHLL GblTb HaTpaBieuL!
no pagHycy K UeHTpy GajaHca ¢ TeM, 4TOOb! NpH OCBOGOMAEHHH €My
He cooO0lianca OMOJHHTeNbHBIH HMIYJAbe, Takke K LeHTpy Ganatca
HanpasaeHa 6okoBas paGodyast MOBEPXHOCTh MycKaTens 2, 3aXBaThIBAIO-
mas ¢aaxok /I u oceoboxkaawmas GasaHc IPH HaXHMe Ha MYCKOBOI
puyar 16, Ilyckartens 2 mon feficTBHeM BHHTOBOH LHJIMHIDUUECKOIT
NPYXHHBI, NOMEILeHHOH B Kopmyce I5 NyCKOBOrO YCTPOHCTBA, 1OUTH
MTHOBeHHO OcBoOOmAaeT 6anaHc, He coobilast eMy uMnyabca. B kop-
nyce 8§ moMelleH MHKPOOOBEKTHB ¢ MMHHUATIOPHON /NaMNIOYKOH, muTae-
Mol oT cyxoro snemeHnta. Kopnyc 8 sakpensen B nepxaresne 7, KOTO-
PBlii MOXKET nepeMerlaThcs B TPeX HanpaB/eHUsX, YTO HeOOXOAUMO NpH
HacTpofike paboTel poromaTunka. Tak Kak coupaJH MOTYT UMeETb paa-
JHYHOe YHCJAO BHTKOB H JHAMETp, TO PACCTOSTHHE OT.lLeHTpa KOJOHKH 5,
IIPHKPEIVIEHHON K TOJ3YHY 6, Zo LieHTpa GajaHca MOMET peryaupo-
BaTbhCA, YTO HEOOXONUMO /5 YCTpaHeHHs NepBOHAYaJbHOTO HaTsKe-
HH$l CTIHpaJIK, BbI3bIBAIOILEro HapyllieHHe U30XPOHu3Ma. BepxHaa naoc-
KOCTb MJUThI /4 NIPHBOAHUTCSA B TOPH3OHTAaAbHOE MOJIONEHHE ¢ IOMOILbIO
TpeX YCTAHOBOYHBIX BHHTOB, 4YTO KOHTpoJupyercsi ypoBHem I. Ilon
¢anaxkom /I B oTBepcTun @ momenaercs ¢oroanon ®J1-3, coepuueH-
HBH npoBogamu ¢ [1I1TH-4.: _

UTo6bl He NPUMEHATb CHEUHANbHBIN yCUAHTEeNb (DOTOTOKOB, B 3J€K-
Tpocxemy [1[TU-4 HeoGX0AMMO BHECTH HEKOTODble H3MEHEHHs, a HMeH-
HO: BKJIOUHTH HOTOAHOL MEXKIY 3eMJel M TOYKo# 4 samnbl (maioc Ha
CeTKY TpH BEHTHJILHOM pexumMe paboThl); saMeHHTb KoumeHcatop Cas
Ha 0,015 MK®; samenuts xoupencatop Cos Ha 0,04 MK®D; BBLIBEPHYTDH
aamny JIs. I1poBox, coenunsomuit dotonuoxn ¢ INT1H-4, nomxen 6biTh
9KpaHupoBaH. sl mocTpoeHHsT HEH30XPOHHOH XapaKTePHCTHKH BOJOC-
Ka 1eoOXOoIMMO MMeTh 3anuch HenpepbiHof kpuBo#t Ha [1ITH-4 u oru-
0alolyio 3aTyxaolnx KonebaHu# Ha MHUPOKOM [Hana3oHe H3MEHeHHS
amnantyn. Henpeprisnaa kpusas AB (puc. 51) sanmen Ha I1ITH-4
byukuun Pp={(f) — u3MeHeHnsg pa3HOCTH (a3 OT BpPEMEHH — MOXKET
OBITb MOJYYeHA NYTEM IOCTEN0BATENbHOTO COEAMHEHHS OTAENbHBIX
3anucelt, uMea B BHUAY, uto Ha [1[1Y-4 3anuck NPOM3BOAMTCS TOJABLKO

30 ¢, mocae 3TOro nNpuGOp aBTOMATHYECKH BBLIKJIIOUAETCS.

Orubapomas 3aTyxalouux Koaebanuii MoxeT ObITh MoJayyeHa Hemo-
CPefCTBEHHO Ha ClellHaJbHOH YCTaHOBKe, COCTOfIllieH H3 IIPUCTaBKH,
YCTPOUCTBO KOTOPO# OblIO paccMOTPEHO, U3 3/JeKTPOHHOIO aBTOMATH-
4ecKkoro noteHuuoMerpa tuna SI1T1-09MI u cnennajabHOTO 3JEKTPOH-
HOTO OJIOKa, a TaK¥Ke MOCTpoeHa MO TOYKaM, KOOPAHHATH KOTOPBIX Orl-
PENeasA0TCH H3 IKCIepHMEHTaJbHbIX AaHHBIX. BTOpol MeTox mocrpoe-
Hug orubarollleil fBaseTcs OoJee TOYHBIM M He TpeOyeT NPHMEHEHHA
CTellHabHOr0 3aNHCHIBAIOIIEr0 YCTPOHCTBA, HACTPOHKA KOTOPOTrO BECh-
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\ caTenkHBble, 4 U3 TOUKH P — 2

~ J10 IepecedyeHHd ¢ OCbIO Op-
JIHHAT B

¥iw

. HOCSAT Ha

' STHX TOYeK N0 npsMoil PF 0

{4 CTONKHA H CONpsKeHa ¢ BOMBIIMMU 32rpaTaMy BPEMEHH. Lns
Jperpoeiinsa orubaiollell 3aTyxawomux KoneGaHui O=f,(f) neobxonu-
\f0 SKCIIEPUMEHTaNbHO HAHTH 3HayeHus BpemeHn fo, fy, fo, ..., fr 3aTy-
apusi CHCTEML! 6ananc— CIHpa/b NPH 3aNyCKe €e C Pa3JUYHBIX yr-
0B otkaoHeHns @g, @y, My, ..., O, AbcunccaMu TOYEK Orudarolled
GyayT 3navenus 0, to—*#, fo—ty, ..., fo—tn TPH yINAX OTKAOHEHHS Mo,
Lxbh Dy, rae fo, f],

fo, -, [n— CpelHHe 3Have- Y, r

yas ABYX-TpPeX u3aMepeHHil. g
[ToctpouB orudaoiiyio 3a-
pyxaomnx xonebanui CK
(puc. 51), TOYKH 5TOH KpH- a : g
gon C, 1, 2, ..., K npu 3na- _ —
yeHusx aMoautyn @O, @Oy, V
s, .., B, nepeHocsiT Ha
kpuBYyio AB, nosyueHHYIO B
pesyJibTaTe 3amuceil Ha
[1[14Y-4, B nonoxenuns A,
14, 2, ..., B. B atux Toukax
K Kpueoii AB npoBousiT Ka-

;
)

BRIt

o

SU:

ss
L/ﬁ

apaJJjesbHbl€ HM JIHHHY

_ Toukax D, 17, K
27 .., B’. Paccrosuusa ot

0003HAUEHDBI Yo, Y1, Y2, ey Uh-
Touxku 17, 27, ..., B’ nepe-
npsimele J—1,
2--2, .., K—E, coepnuss
KOTOpLIe I0JIyYaloT KPHUBYIO
DE, xapakTepusyiouyo 3a-
BHCHMOCTb T=AT/T=f:(¢).
Tax xkak xpuBas DE
pacrosioKeHa BhIIE Tps-
Mol PF, To Ha BceM fHana- -—A;-—T
S0He H3MEHEHHs aMIJIHTYL
ot Oy 10 Oy UMeeT MecTo
onepexenne. daga mocrpoe-
HH51 HHTepecylollel. 3aBu-
cumocti AT/T=F(®), rpadux KOTOPO# Ha3BIBAIOT HEU3OXPOHHOI xa-
PaxTepueTukoli 80A0CKa, BLIOHPAIOT CHCTEMY NPSIMOYTOJBHBIX KOODIH-
HaT, B KOTOPOW OCb OPJAMHAT HanpaB/ieHa BepTHKAJbHO BHH3, a OCb
abciice — ropusoHTaNbHO BIpaBo, OTKAAABBAg BHM3 OT ocH abeluce
SHAYEHHS Yo, Y1, Yo, v, Yr A COOTBETCTBYIOMMX aMmautyd @D, @y,
@y, ..., D, NOAYYAIOT TOUKH, NPHHALJIENKAIIHEe KPHBOH 3aBHCHMOCTH
AT/T=F(®). Hna Gonblell AOCTOBEPHOCTH B NOJYYEHHH YHCJIOBBIX
SHaueHyii KO3(QQHUUHEHTOB €y, €3 U &4 UX CJHELYeT ONpefeNsTb 10 CyM-
‘MapHO# KpHBOH, NMOCTPOEHHON MO CPelHHM 3HAYeHHSM OPAMHAT He-

Puc. 51. Iloctpoenne H30XDOHHOH XxapagTe-
PHCTHKH BOJIOCKA
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H30XPOHHBIX XapaKTEPHUCTHK AJs HeGoabmofl maprtud (57 wT.) cnn-
palefi, UMeIOIIHX ONHHAKOBble reoMeTpHYecKHe mapameTpbl. Tak kax
corsnacHo ypaBHenuam (102) u (103) npu @ =0 (AT/T) =0, To H30XpOH-
Hasi XapaKTepHCTHKA MOJIKHA NMPOHTH 4Yepes HAuado KOOpAMHAT. [lo-
3TOMY KpuBYIO 3aBucHMOCTH AT/T=F (D) HeoOXOAHMO NEPEMECTHTL B
KOODIHHATHOMN MJIOCKOCTH B 00/1acTh NOJNOXKHTENBHBIX 3HAYEHHIl opau-
HAT, IPH 3TOM Ha yuacTKe aMnauTyn 0—®@u KpHBYIO NPHXOZUTCS IDO-
BOAUTH OT PYKH, PYKOBOJCTBYSICb XapaKTepoM KDHUBOH BOJH3H 3TOro
yuactka. s yMeHbLIEHNs MOTPellHOCTH B XapaKTepe HEH30XPOHHOI]
XapakTepHCTHKE (oTomaTuuk Anas 3anucd Ha [1ITH-4 caexyer HacTpau-
BaTh TaK, uToObl amnanTyna @, HMesa MHHHMAaJbHOe 3HAUeHHe (3--5°).
3uauenuss AT/T noacuuThIBalOTCA O ypaBHenHo [19]

AT/ T =2,17-103{p,/d), (104)
rie y; U d BEIpaKeHBl B MM,

Wmest mo cymMmapHoil kpuBoH psan sHadeHnuit AT/T, cOOTBETCTBY!O-
IUX yroaM oTKJoHeHus @y, @y, Do, ...,
HBIX ypaBHeHH! (mo uncay 3HayeHu#d D), KOoTopble 3aTeM MeTOILOM IIO-
CJeLOBATETbHBIX HCKAIOUEHHH HEH3BECTHBIX MNPHBOAAT K OJHOMY, CO-
IepxallleMy OLHO HeuaBecTHoe. Pemas 23T0 ypaBHeHHe, 3aTeM

nocJaeA0BaTeNbHO ONPEALAA0T BCe UNC/AOBble 3HAUCHHUA KOS(I)(l)HLU/IeHTOB >

Henudennocty, Tak, Ang MJOCKOrO CHMPAJbHOrO BOJOCKA M3 ChJaBa
HUIXTA ¢ pasmepamu n=14; B=270° b=0,14 mM; A=0,035 mu
KO3(QQHIHEHTH HEJIMHEHAHOCTH HMEIOT CJAefyloline 3HAUEHHS: &=
=—58,546-10—%; e3=11,323"10~*; e,=—1,354.10-%. 3Tu sHaueHuq
K03GhGHUIHEHTOB HENHHEHHOCTH MOTYT GBITh MCMOJAb30BaHBI IPH MPOEK-
THPOBOYHOM pacyeTe Ha TOYHOCTb MO METOAY B3aMMHOH KOMIEHCAlHH
HEM30XPOHHBIX OomHBOK, PaccMoTpeHHass MeTONHKAa IKCNEPHMEHTAaJb-
HOTO onpefeeHusi K03hGUIHEHTOB HEMHHEHHOCTH MOXKeT ObITh NpHMe-

' HEHa M AJ5 OPYTHX BOJOCKOB (BHHTOBOH LMJIMHIADHUYECKHH, NPAMOH HH-

JUHAPHYECKHH MJIH TIOCKMH, padoTaioniue Ha M3rHO HJAH KpyuyeHHe).

Bansine pasauuHbiXx HaKTOPOB Ha H30XPOHHbIE CBOHCTBA BOJOCKOB.
DKCIepHMEHTaJAbHO YCTAHOBJEHO, YTO IPH OAMHAKOBLIX 3HaueHHAX
[OJHOTO yraa § ¢nupanu W yIJIOBOI'O CMeIleHHsl TOUeK KpernjeHHs BO-
Jnocka P=270° usoxpoHHble CBOHCTBA IJIOCKOTO CIHPAaJbHOrO BOJOCKA
He 33aBUCAT OT (DOPMBI ero BHeWHero KoHIa {(crmupaJsb ¢ BHeUIHeH KOH-
IleBOH KPHBOH, C M30THYTOH MO Ayre OKPYMKHOCTH 4acThi0 BHTKA H C
NAaBHBIM OTBOAOM BHeluHero BuTKAa). IlpakTHueckufi uHTepec Npen-
CTaBJSIET BOMPOC O BJUSHHM PA3JUYHON CTeNeHM HAKJIeNa Ila H30XPOH-
Hble CBOHCTBA SJHHBAPHOTO CIJIABA.

Bosocku Ajs Kpynuo- u MajgorabapHTHBIX YacoB H NPHOOPOB H3TO-
TOBJSIOT OOBIYHO H3 3JMHBAPHOHA TPOBOJOKHM OJHOTO H TOTO Xe HCXOJ-
HOro AMaMerpa, B TO BPeMs KakK CTeleHb NiacTHYeCKOH medpopmanuu B
npolecce BOJOYEHHS H NPOKATKH (BaJblieBaHMS) pasjquuHa M 3aBHCHUT
OT pPasMepoB MONEPeYHOro ceueHMst BOJOCKa. ToJllMHA BOJOCKOB AJIst
Gosbuiofi rpynnsl. 6aaancoBuix npubopo 0,015--0,100 mM. HeM MeHb-
e pa3Mepbl TNONepeunoro ceueHus BOJOCKa, TeM OoJbLIeli NJIacTHYE-
CKOfl JedOpMallMH NOXBEpraeTcs 3JMHBapHAs MPOBOJOKA B mpoilecce
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My, COCTABASIOT PAL COBMECT-
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joJ0uelnsi 1 NpokaTKH. CTeneHp Hak/Jena NpH BOJOUEHHH MPOBOJIOKH
| MOKET XapaKTePH30BAThCA KO3(Q(HUIHEHTOM 00K aTHs

N=(d*—d?)/d?,

pae d— IMaMeTp UCXORHOH POBOJIOKH Tepes BOJloquHeM d; — nua-
METp NPOBOJIOKH rnepen HpOKaTKOH
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Puc. 52. M30xpoHHule XapAKTEePHCTUKH MNPAMEIX IH-
JUHADPUUECKHX BOJOCKOB NPH DAa3JHYHBIX 3HAYEHHAX
rkoadduunenTa n:

—m =0, d=0,15 mm; /=253 mMM; P=1,50 H; T=03 c; 2—

B,25: d=0,1 + =2 mM; P=1,12 H; T=04 ¢; 83—
=0,1 mm; =175 mm; P= 0,66 H; 7=05 ¢

Ha puc. 52 mokasausl KpuBbie 3aBucuMoctH AT/T=[(®) nna nps-
MBIX UMJAMHJpHuecKux BojockoB u3 cmiasa HUIXTA npu pasnnyabix
gHayeHusx Kosdduumenta vy oOXKaTHA M AHaAMeTPax npoBosokH. Hs
rpacHKOB cJeIyeT, UTO ¢ yBelndeHHeM Ko3(QGhHIHEATA 1 NPH COXpa-
HeHHMH XapaKTepa KPHBBIX HAKJIOH MX K OcH abcupcc BO3PAaCTaeT, a 3To

~ yKasblBaeT Ha yBeNHYeHHe HeM30XpoHHOM omubku. CnupajbHble BO-

JOCKM TIOC/Te ONepauUiy HaBHBKH IOJABepramTcs TepmoobpaboTke ¢
LeJIbIo cTaBUAu3alHN HX QOPMHEL

Ha puc. 53 nokasanbl xpuBbie uaMeHenus AT/T = f((D) IS TIPSMBIX
OUJAHHAPHYCCKHX BOJOCKOB, NMOJYUYEHHBIX IOCJae TepMooOpaboTku (oT-
Mycka) 1no NPUHATOMY Ha YaCOBBIX 3aBOJAX TEXHOJOTHYECKOMY Mpomec-
Cy AJS CIUpPaJbLbHLIX BOJOCKOB. Bee KprBBle HMeIOT OJHHAKOBLIH HaKJ/JIOH
K ocu afcuuce, 1o YKa3blBaeT Ha TO, UTO HATPEB MeTa//la B Npolecce
TepMooOpaboTKK CHUMaeT AeHCTBUS Hak/ena, KOTOPLIE B TepMoofpa-
60TaHHBIX BOIOCKAX He OKasblBaeT BJMSHHA Ha M30XPOHHBIE CBOHCTBA.
DTOT BHIBOL MOXHO TaK¥Ke CHeNaTh, PACCMATPHUBAs KPHBHIE 3aBHCHMO-
et AT/T=f(®@) (puc. 54) aas NBYX mapTHil COMPAJBLHBIX BOJOCKOB €
Pa3IHYHBIMH pasMepaMi TONEepeuHOr0 CeJYeHHsS, a CJel0BaTeJNbHO, W
PasJHUYHON CTeneHblo NaacTuyeckod Aedopmamuu. KpuBas / moctpoe-
Ha AJ5 BOJOCKOB HapyuHbIX HacoB kKaaubpa 26 MM, kpusasi 2 — uist
KpyNHOraGapuTHBIX HACTeHHBIX OanaHcOBBIX uacoB, MeenenoBanus no-
Ka3blBAlOT, UTO Jaxe He3HAYHTENbHOEe H3MEHEeHHe XUMHUYECKOT0 COCTABA
cnnaBa HUYIXTA (xpoma Ha 0,3% u Turana Ha 0,2%) Bui3biBaer 3a-
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MeTHOe H3MeHeHHe H30XDOHHBIX CBOMICTB MJIOCKHX CIHDAJbHBIX BOJIOC-
KoB, Pacrarusatomas cusia, AeficTByollasd Ha MNPAMOH BOJOCOK, pado-
TalOWKA Ha KpyueHue (CHaa TsxKecTH 6ananca, cuja NPYMKHHBL H 1ID.),
B TeYeHHEe HEKOTOPOro BpeMeHH BbIShIBAET yNPOYHEHHe MaTtepuana, Ipu
3TOM TNepHON KoJefaHusi yMeHbINAeTCsl, @ H30XPOHHbIE CBOMCTBA OCTa-

IOTCS HEH3MEHHBIMH. prOHHEHHe MmartepuaJia BOA0OCKaA HabJawonaeTes u -

IpH u3ruGHBIX KoJeGaHHsIX cucTeMbl OajaHC-— COHpanb B TeYeHHe
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Puc. 53. M30XpoHNEE XADAKTEPHCTHKH MPAMBIX HHAKRHIADHYECKHX BO-
JIOCKOB TIOCJI€ TepMOoOOpaboTKH:
I —n =0; d=0,15 mm; 2—m =0,25; d=0,13 mm; 3 —n =0,55; d=0,1 Mm

nepBLIX ABYX-TPEX MecsiueB paboThl, NPH 3TOM OMEpeXKeHHe XoAa coCTa-
BasieT npumepHo 25--30 ¢ B CYTKH, HO H30XPOHHEIe CBOHCTBA CIHpAJH
TP 3TOM COXPaHAIOTCA. -

Ha6aiofeHHs IOKa3blBalOT, YTO 3JAHHBApHbLIE CHIaBbl 06JanaioT
cTa6UNbHOCTBIO H30XPOHHBIX CBONCTB BO BPEMEeHH, 2 KO3(Q(HUHEHTH

(AT/T)} 10%
fasme=T"
- Al— —
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Puc. 54. M3oxponnble XapakTepHCTHRKH NJIOCKHX CIH-
panblipiXx BOJIOCKOB IPH PAsAHYHOM 3HAUEHHH KO-
¢dunuendTa n:; -

1—m =097; n=14; p=270° Ah=0035 mm; b=0,14 MmM; 2—
n =0,75; n=11; p=270° h=0,078 mm; b=0,3 MM

HeHHEeRHOCTH o, €3, €4 H €5, XAPDAKTEPH3YIOIIHe H30XPOHHHE CBOHCTBA
BOJIOCKOB, 3aBHCAT IVIaBHBIM 006pas3oM OT MPHPOALI CIjiaBa, €ro XUMH-

" YECKOr'o cocCTama.

BJiHsiHHe YriOBOro CMEIEHUS] TOYEK KPelJIeHUs! BOJOCKA Ha H30Xpo-
Hn3M KoseGanuuit. 3aBucumocTs 13=[3(M) Gblia noayueHa 6es yueTa
1062aBOYHOTO MOMEHTa, KOTOPhI CO3L4eT BONOCOK, He cHabKeHHbIH
KOHIIeBLIMH KPUBBIMH, €C/1H TOUKH KpenJeHHs KOHIIOB He- jexaT Ha oJl-
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qo# mpamoii [1]. Bonpoc o0 BAHAHMM PACTOJOKEHHS TOUEK KpeIIEHHA
pOJIOCKA Ha H30XPOHH3M KoJeGanuii Gananca paccmorper E. Kacna-
pu [13], KOTOpBI YCTAHOBHJ 3aBHCHMOCTE NEPHONA KoJeOaHusi GasiaH-
¢a OT aMILIUTYAB! ¢ YUeTOM YIJIOBOTO CMellleHHs TOYeK KpermJeHHs KOH-
1JOB BOJIOCKA M YHCJA er0 BUTKOB B CJeyIolleM BHAe:

T,=T—(2T/*) {14[D%S(D)— Z(D)] cos B], (105)
rae '
S(®)=(1/2) {1—0%/[2.-22 (11 ]+ DY[3-2¢(2! 2] — @/[4-2¢ (31 P] ...},
Z(D)=1—D[2%11?] 4 ©¢/[2%(21*] — D&/[28 (3! )}] + ...
VYpaBuenne (105) noxasbiBaer, uTo NepHoA KojdeGaHHs He Oyner
8aBHCETb OT aMIIUTYIbl, ecau cos 8=0. Tak kakx B o06uleM caydae
0=2nn+p, rie n-— LeNoe YUCIO BHTKOB, BOJOCKA, a f§ — YIJIOBOe CMe-
IeHHEe TOYEK KPelJeHHsl ero KOHLOB, TO YKa3aHHOe ycaoBHe cob.i0fia-
ercsl npH 6=2nnxn/2, 7. e. mpu B=90 uau 270°. Ilpn mobom ApyroM
3HAYEHHH P TEPHOM 3aBHCHT OT aMIVIATYIBl H KoJebauus GasaHca 6y-

IyT Hen30XpoHHbIMU. Ha ocHoBanuu (105) OTHOCHTe/NbHOe H3MEHEHHE
nepuoaa xkonebanua MOXeT GbITL MPeACTaBJeHO B BHIe

Ty AT T — —2/6? |1 [028 (D) — Z (®)] cos ). (106)
Ha puc. 55 rpeacraBieHsl rpauku 3TOH 3aBUCHMOCTH AJS BOJOC-
KOB C Pa3JHYHBIMH 3HAYEHHSIMH yIJa B npu n=11.
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_ Puc. 55. Tpaduku dynruun t4=f,(®) npw pasnaunbix sna-
yenusx P:

1—B=0° 2—PB=30"% 3—P=60° 4—PB=90° (270°); 5— =100

6 — B=140° 7 — B=180° ) p E

MoxHo BHeTb, YTO KpHBasi, NOCTpoeHHasi nas P=0° asagercs
3epKajbHbIM H300paxkenueM KpuBofi Aas f=180° otHocuTenbHO nps-
Moii T4=—2/0% (=90 nnu 270°), npuueM Bce KpUBHIE TEpPECEKaOTCH
B toukax A u B, Rorma amMnauTyan KosdeGauust @~ 65° 0 @yas235°,
IIpu sTEX aMnIHTYRax Koie6alus yr0BOe CMEIleHHe TOUeK KpeIleHHSR
KOHIIOB BOJIOCKAa 6e3 yuera Apyrux (akTOpPOB He OKa3biBaeT BJHSHHSA
Ha m3oxponnsm. Eciyu aMOAuTyAbl OTIHUYAOTCS OT YKA3aHHHIX 3Haye-

5—1201 129




PacyeT 4YacoOBOF0 MeXaHH3Ma Ha TOYHOCTb IO METOAY KOMIEHCAIMH
 [eM30XPONHBIX OWMGOK. PacueT 4acoBOro MeXaHH3Ma HAa TOYHOCTH XO-

jla TO STOMY METOIy COCTOWT B ONpele/CHHH ONTHMAJbHbIX TapaMer-
| OB BOJIOCKA fi U B, MPH KOTOPBIX HEH3OXPOHHAS omubka, BEI3bIBaeMast
[{OCTOSIHHO MIEHCTBYIOMIMMHE (akTopaMu, pacCMOTPEHHBIMH paHee, AO-

- i‘ HHH, TO MMeeT MeCTO HeH30XPOHHOCTb KOJMeOaHHiH, ACCTUramllas Han-

Il GOMbILEro 3HAYeHHs JJIsi BOJOCKOB ¢ yraoBbiM cMewenneM =0 u 180°.

| 4 ,;|-| [Tomumo yraa p Ha M30XPOHH3M KoJeGaHMii OKaszbiBaeT O60JbilIOe
i BAMSIHYE BeJHUHHA yraa 0, 3aBUCALIET0 OT YHC/1a BHTKOB.

Ha puc. 56 u 57 nokasaHsl rpaduku 3aBHCHMOCTH Ty=[¢(®) cooT-

BeTcTBeHHO maa B=130

Puc. 56. Tpaduxu bysxuuu T4=[((D) npu
B=180° u pasAHYHLIX YHCI4X /I BHTKOB! .

il i‘il K
il =(ATITI0* o cTHraeT MHHUMAJbHOrO 3HAYEHHS. _ :
| j-f r‘J’.ﬂ ",/ T 5 4 fegngingasﬁfﬂxofﬁfé a3 B ofiiem cayyae 3afaya 0 HaXOXJAEHHH ONTHMAJbHBIX 3HAYeHHUH 72
|4l 15 _ 3 b | 5 - i H.eHSOXpOHHOCTb @ B MOxeT ObiTb pelleHa aHaJAMTHYECKHM HJH IpadoaHanuTHUECKHM
W 285 1573 lois AN B 9 Lugs sz xoneéa’Hm"{ BO3pACTALT C cnocoBamu, B nmepsoM caydyae HeOOXOAMMO IIO KOHCTPYKTHBHBIM JaH-
i | 0 ANV ¢ el S UBIM ¥ BHIOpAHHBIM I1apaMeTpaM MeXaHH3Ma MOACYHTATH AN psAla
el 23— 1 NN émxos Cxh it e aMIIUTYZ 3HaueHus Qyukuui 7= (@); to=f2(D) n s=[(D), uc-
N e \\ e i JIHyBO.TIOCKOB noab3ys aHanuTudeckne sasucumoctd (91), (93) u (102).
' ‘ ' !‘ 7 |45 / \\ 2 - OBHMD‘ i PacueT ciefyeT NpOU3BOAMThL TOMbKO JJs pafouero AuanasoHa H3-
| =75 =] A— E__}I?SIOO 2t alellluqHEI‘i MeHeHHs aMIJHTYIb KoleGanus GalaHca, ONpeleageMOoro Ha OCHOBA-
0 -0 / \ \ P P 3 HUM AMHAMHYecKoro pacdera (cm, § 23). Cnoxus anreGpaudeckn sHa-
il "i ST ol \ 1 . ap }f_prBEI)e SRR M- YeHHS T;, To'H T3, IPUPABHUBAIOT HX T4 C OOPATHBIM 3HAKOM. YcCaOBHUE
\ '||i 125 / _ : \ }CJ;IC;“; ;(()q})(alieflqecsxg- KOMIIEHCALNY HEeH30XPOHHLIX OMMUGOK, BbI3LIBAEMBIX YKA3aHHBIMH Bbl-
: ﬂ|lp i -15 : ’ e HeJlMHeRHOCTSIMU, MOXeT ObITh IPEACTaBJeHO YpaBHEHHEM
A Pt sV . \ Jexalux Ha ocH alc- _ .
|. | 15 ,/ - \ IIUCC H COOTBETCTBYIO- i=3 ’
& l!';!= .20 MUX aMIJUTYAaM KoJe- E T+ 71,=0.
| Ganna O;=~120° u Oy~ Tl
|
|

[lpuuuMas psim 3HAUEHHH T4, COCTABAAIOT TaKOe e KOJHYECTBO

|
|
l' ~190°. 3T0 CBHAETE]b-
| ¢TBYeT O TOM, HTO TIpH

il 1 n=15; 2—n=13; 3—n=11; § —n=9 5 —n=17 YIJIOBOM CMellleHHu P= COBMECTHBIX YPaBHEHHH, KOTOpble 3aTeM MPUBOAAT K ONHOMY, COjep-

| ‘_h ' =180° w ammaIuTYyAax KalleMy HCKOMble BeMHYHHBI O ¥ cos 0. Pemasi 3170 TpaHClUeHASHTHOR
l I | : @, u @ KoTeHauus ypaBHeHue, onpenensior 0 u cosd, rae 6=2nn+ . [lo HalineHHBIM 7 ¥
b 285 573 916 1203 1489 1776 2113 24052692 AT/T=0. U3 ncero cka- B HaxomAT Teoperuueckue sHaueHus vy =f,(®), Nanee MO PasHOCTAM

ai : 0 -
'|'| ? At=14—14 ctposit rpaduk 3aBucuMocTH Ar=F (@), KOTOpHIL B 3a-

Tl PP S 3aHHOTO CJIe/lyeT, 4TO He-

il I - ‘\&Q::\ 5 // 130XPOHHOCTb, BLI3bIBae- 3aJlaHHOM HMHTEDBAJIe€ H3MEHEHHs aMIIUTYJ XapaKTEepPU3yeT H3MEHCHHE
h -5 \\\\; =1 Mas 106aBOYHBIM MO- HEeM30XPOHHON OIHOKH B NOKazaHuu Npubopa, BCACACTBHE BJIMAHHS
.|_ . ‘ =13 o \\\ "":;,/ MEHTOM, XapakKTepHsyer- CyCKOBOI'O MeXaHH3Ma, HEeJMHEHHOCTH MOMEHTOB HHEPUHHU U BOCCTa-
< | i | -10 N~ /] csl IBYMsi mapameTpamu ' HABJHBAIOUIErD MOMEHTA, a TAKXKEe YIJIOBOTO CMellleHusl TO4YeK KpemJe-
-| i | -125 \ / BOJIOCKA: MOJIHBIM YTJIOM HHST BOJIOCKA,

i ‘ ix \ 12 |/ .0 cnupaid WAH YHCIOM B cayyae npumeHenuss rpagoaHaJHTHYECKOTO MeTOla onpelene-
| ‘ i / 1 BHTKOB H YIJIOBHIM HUSl ONTHMaJbHbIX MAapaMeTPOB BOJOCKAa HeOOGXOAUMO BHAYaje NO pac-
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CMellleHueM [3 TOUEK YEeTHLIM AAaHHBIM AJIs Pas3JHyHbIX 727 U B NOCTPOUTL B COOTBETCTBYIOIEM

L ..'.MJ!]._I

Bath Ji06yio GopMy Kpu-

Puc. 57. Tpadukn dyukuun T4=[¢(P) npu BOH 3aBHCHMOCTH T4=

$=0° u Pa3TUYHBIX YHCIAX N BHTKOB: =f, (D), meuss ee pac-

l—n=7; 2—n=9; 3—n=11; 4—n=13; §-—n=15 MoJIo¥eHue U KpH-
BHU3HY.

D10 CBOHCTBO 34BHCUMOCTH Ts¢=[4(M) MoOXKeT OBITb HCIIONB30BAHO

IJs KOMOEeHcalnu HeU30XPOHHDBIX OLT.IHGOK, BbI3biBa€MbIX JAPYTUMH TIPH-

YMHAMM, 4TO NO3BOJMMT YJIYYIIHTS TOYHOCTHbIE XapaKTePHCTHKH TPH-

6opa.
130

‘ | KpernJeHHs KOHILOB. . Macmrabe kpuBble 3aBHcHMOCTH T4=4(®). [TocTpOKB 3aTeM B TOM Xe
U 251 \\ d Bappupya 3THMH Tnapa- | Lo
~I5 . MeTpPaMH, MOXHO NpHIAa- MacmTabe KPHBYIO N0 3HAYEHUSM aarebpandeckol CyMMbl Z Ti, TIOA-

® 2 1=l
O6UpaloT OAHY H3 KPHBHIX 3aBHCHMOCTH T4=[+(®), KoTopas obecmeuu-
; =3

BaeT HaWJayullee COBIafleHHe ¢ CYMMapHON KPUBOH E ;. [lapamerphl
=1
n ¥ B, COOTBETCTBYIOIIHe 3TOH KPHUBOH 3aBUCUMOCTH Ts=[+(D), n 6y-
IyT ONTHMAJILHBIME AAs JaHHOTO MEXaHH3Ma. _ ; :
Ha puc, 58 kpussimu / u 2 nokasaubl rpaduky U3MeHeHUs QYHKUUM
To=fo(D) u T3=f3(D). DTu KpuBble XaPAKTEPH3YIOT H3MEHEHHWE He-
H30XPOHHO! OIIHOGKH OT BO3LEHCTBHS CIYCKOBOTO MeXaHM3Ma M HelH-
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HeMHOCTH MOMEHTA CNHPAJbHOTO BOJOCKA, a KpHBasi &, MOCTPOEHHas
no cyMMe OpPAMHAT KpUBLIX [ ¥ 2,~— M3MEeHeHHe CYMMapHO# HeH30XpOou-
HO# OIHGKH C yueTOM.ABYX yKazaHHbIX (akTopos. Kpusas / noctpoe-
Ha 1O PacYeTHLIM AAHHBIM [ KoJeGaTe/JbHOH CHCTeMbl HApPYUHbIX
yacoB Kaaubpa 26 mm {hopmyna (93)], kpuBas 2-—mno YypaBHeHHIO
(102) ¢ mcnonb30BaHHEM UYHCJIOBBIX 3HAUeHHH KO3(D(HLUHEHTOB g2, &3 U
eq 0ag snuuBapa HUIXTA, HenzoxponHas omubxa, Bpi3niBaeMasi He-
JUHEHHOH! MHEePUHOHHOCTHIO CIHPAAbHOIO BOJOCKA A/ NEePHOAOB KOJe-

G6anna Gananca T=0,3-0,5 c, BecbMa Mania H €0 MOXKHO Npenebpeun.

CylecTsyeT [Be Pa3HOBMIHOCTH XPOHOMETDOBOIO CIYCKa: XPOHO-
METPOBBIf CMYCK ¢ NMPYKHHOM NMOKOS (C NPYXMHsIeH 3aMleNKOMH, ¢ X0-
ZIOBOH MDYMKHHOF); XPOIOMETPOBLIH CNYCK ¢ phluaroM noKos (¢ XKecT-
KOH 3alleNKOoH) .

Ha puc. 59 nokazaHo ycTpoHCTBO XPOHOMETPOBOTO CIIyCKa € XOHO-
poil npyxuuoi, CnyckoBoe KoJleco 2 HacaxeHo Ha ocb [ Tpuba. Ha
ocH 5 Gananca 3akperyieHsl HMMMYJbCHas 6 W COyckoBasi 4 DOJBKH, B
KOTODBLIX MIEJAJAaKOM 3aKpenJieHbl HMIYAbCHBI 3 U COYCKOBOH 7 KaMHH.
WmnyabcHasi poJibKa 3ampeccoBaHa Ha ocH DOaJjaHca, a CIycKoBas

Kpusas 8 B quanasone ammiutyn 270--150° uaer noytu nmapafefbHo

l j ocu abcuuce, mpH STOM HEH30- 3 J 6 r
R rarm ' .XpOHHass omuOKa COCTaBAsET P 4 9 '
(| _ npuMmepHo 2--3 ¢. Tak Kak Kpu- ‘ 8 J =
‘,I ' so—N — Bast 2 nocTpoera npu f=270°, o | T 1t 12 13
01U \\_,}'-"'—"‘ ONTHMAJbLHBIM [J5 paccMaTpu- [ / s ,_m\w A
i F >(/7 BaeMOro cayuas H 6yler yroxa H ) o Iéiﬁ;
il .ﬂ 2L e — [5=27.0 NpH YHCAe BHUTKOB -1 = / { = WES
1 =11+15. YkasauHble 3HAYEHH: ! NS ) ,@ﬂ,
(4 '| 050 9w w s 0 0 %0 9 ;@ B MONKHO CUHTATb ONTHMAJb- | -5 ¢ 7 :
i HBIMU U IJI5T ADYTHX MEXaHH3MOB : 15 I
in,u I Puc. 58. Tpaduku x pacuery Ha TouHOCTh IPH YCJIOBHH, €CIH NEPHOABI N | B |
': ! ,'51 n0 MEeTOAy B3auMHOH KOMNEHCALHH HEH30- AMIHUTYIH KojgeGaHus HaxogsT- ? AT e s
L XPOHHHIX OUIHGOK Sl B YKA3aHHBIX Npefenax, HMes \
1 B BUAY DU 5TOM, 4TO H3MEHeHHe 1
i |‘| | NnapaMeTpoB Koue6aTeNbHOH CHCTeMbl CYLIECTBEHHO e BJUAET Ha H3Me-
"”:: 1 Henyue HeM30XDOHHOH OmMMOKH, BLISLIBAEMOH CHMYCKOBLIM MEXaHH3MOM. :
| 1 ‘ HpH MaJbIX NEepHogax KosieGanusi 6ananca (cexynnomepm, XPOHOCKO- Puc. 59. ¥crpolicTBO XPOHOMETPOBOTO CIyCKa € XOAOBOH NPYKHHOR
Ll Obl ¥ Ap.) aMIUIATYABl YMEHbIIAKTCSA, AHANa30HEl HX H3MEHeHHs cyxKa- ‘
|

poJibKa coelMHeHa ¢ Hell MO MJOTHOH NOCajfKe W MOXeT NOBOPAUHBATH-
Cfl Ha OCH, UTO HeOGXOILMMO OCYIIECTBJSTL NMPU COOPKe H PeryJnpoBKe
CIYCKa, BbIAEPKHUBAs 3HaUeHHe YrJa ¢ B 3afaHHBIX Npelelax.
IToBopoT CyCKOBO# POABLKH OCYUIECTBASIETCS CHEMHANbHBIM HHCTPY-
MeHTOM. L7151 9TOf HeH B POJbKE NPeAyCMaTPHBAKWTCS JBe NMapaJielb-
Hble rpaHy. B HMIYJbCHOH pOJbKe HMEIOTCS TPH OTBEPCTHSI, PACTIONO-
KeHHble MeXIY co60l no OKpyxHOCTH mof yraom 120°. OnHo u3 3THX
paser 180° ¥ emy COOTBETCTBYeT H ADYroe sHaueHHe YUCJIa BHTKOB CIIH- OTBEPCTHE CAVIKHUT [Js KOHTPOJS 3a PaGOTOH CIYCKOBOTO KaMHS H
PaJbHOTO BOJNOCKA. CIYCKOBOH MpPYXKuHLL NpH c60pKe, a [IBa JAPYruX — JIJIsi yMeHbIIeHHs
VO BeéCa HMMOYJILCHON POJIBKH H ee HeyPaBHOBENIEHHOCTH.
| ‘ \ § 25. BanaHcoBLIH perynstop ITpx npoxoxaenun 6alaHCcOM JONONHUTEJIbHOrO yria 3y6 CryCKOBO-
! ‘ _ € XPOHOMETPOEBLIM CMYCKOM I ro Kojeca 2 ONHPAeTCs Ha MAOCKOCTh KaMHs MOKosi 8, KOTOpast ¢ Bep-
‘ THKAJbHOH NpsAMo¥ 00pasyer yroa T NPUTSXKKH, K XOZOBOH NpyXKuie
i ' YcrpoficTBo XpOHOMETPOBBIX ¢NYcKOB. Camble TouHble 6anaHCOBLIE : 10 na KponmTefiHe /] MpHKpenJieHa CNycKoBasi NpyVXKHHA 9, KoTopas
] Yachl, HA3bIBaeMble XPOHOMETPaMH, CHAa0XKaI0TCA CITYCKOM OCOOOH KOH- : / HMeer NepeMeHHOe CeYeHHe TO BCel MHJAuHe. Tak, CBOOOTHBIH KOHEIT
CTPYKIMH, XapaKTepH3yIOMMUMCS. TeM, UTO MMIYJILC OT CHOYCKOBOTO KO- NPYXHUHKY, B3aUMOAEHCTBYIONIHA ¢ KaMHeM 7, uMeer tonutuny 0,05
seca GasaHcy mepefaeTcsl HENOCPEACTBEHHO 6e3 MPOMEXYTOUHOTO 3Be- . =0,06 MM, a B MecTe 3aKpenseHus Ha KpouwTefiHe /] Todiiuua mpy-
Ha (BHJKH). . KHHKH BJBOe MeHbIlle, XOAOBYIO NPYXKHuHY [0 npuKpenasior Buutom 12

ciydae HeOOXONUMO ONpefeNuTh ONTHMalbHbe 3HaueHus n U B mo Me-
g | TONY, KOTODbIH ObLI M3JI0XKeH DaHee.

‘ _ Taxk, ecan corsacHo puc., B8 AJs B3aUMHOH KOMIEHCAIHH HEH30-

| XPOHHBIX OMWKOOK NMPUHATH AMANA30H u3MeHeHHs ammauTyn 40-80°

V iyl KOTOPOMY COOTBETCTBYET 3HauMTeNbHOEe H3MEHEHUE  WH3OXPOHHBIX

I il , CBOHCTB K0JIeOATEJbHON CHCTEMBbl, TO ONTHMAJbHBIH yroa f NpHMepHO

r _ IOTCH ¥ '3HAUMTENbHO BO3pacTaeT HEeH30XpOHHas omubka Ts. B aTOM
[l

Jl1st OCTaHOBKH CMYCKOBOTO KoJleca BO BpeMsi MPOXOmjenust 6ananu-
COM JOTOJHHTEJNBHOTO YIVla HMEeTCs NPYXUHALAH pbiuar (xofoBas
NpYXKHHA) MM XKECTKHH pbluar (3auenxa).

132 ,

K KoJofike [4. BunToM 15 peryiupyroT yron nokos, BUHTOM /3 — ray-
OHMHY CLEMJIeHUST MPYKHUHBI 9 ¢ KaMHeM 7,

CnyckoBOe K0J1ecO M3TOTOBJSIOT U3 MOPCKOfl JaTyHu uaH dbocdhopH-
CTOH OpoH3bl. DTH MaTepHaJbl TMPH BLICOKON TBEPLOCTH XOPOIIO o6pa-
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6aTeIBAIOTCS B 06JAZAal0T BHICOKHME aHTH(GPHKIMOHHBIME CBOHCTBAMH,

Hetann 1, 4, 5, 6, 10, 11, 12, 18 u 15 H3TOTOBJAIOT U3 BLICOKOYTJIE-
poructoit crann Mapok ¥10A—¥12A, xamuu S, 7 u 8§ — u3 pybuna, a
NPYKHUHY 9 — 13 30.10Ta, NOITOMY CIOYCKOBYIO NPYXKHHY OU€Hb HacTo
HasbiBalOT 30J0TOH. OcHOBHOe TpeGoBaHHe, TMpeNbABIseMOe K CHYCKO-
BOM MPYKWHE, — COXpaHEHHe NOCTOSHCTBA YNPYTUX CBOHCTB B TeueHue
JUTHTEJIBHOTO BpeMeHH, ONpeleaaeMOoro yCJIOBUSIMHE IKCIJAyaTaluu Npu-
6opa. 210 TpeboBaHuue 0OOeCNeUHUBAETCS CBOWCTBOM 30/10Ta, KOTOPOE
O6yoyun nJacTUYHBLIM, NPM MHOTOKDPATHO# lIpOKaTKe NpuobpeTaeT HeoO-
XOLUMBble YIpyrie CBOUCTBA, NPH 3TOM B MOJHON Mepe ofecrneunBaeTcs
3allluTa JeTaJJHu OT KOPPO3HH. - -

[MocTpoenie xpoHOMeTpOBOro cnycka. MexoaupiMy BeauuUHAMHA 151
HOCTPOEHHS] XPOHOMETPOBOT'O CHYCKA SBASIOTCH: Z¢p= 1516 —uncno
3y6beB COYCKOBOTO KoJeca; R — paiauyC OKPYXKHOCTH Kojdeca (B 3aBH-
CHUMOCTH OT KanuOpa MexaHuaMa); 20=40--45°— yroa mogbpema Oa-
Janca; e=0°40"-+-0°43" — yraoBas Beauunna ackia 3y6a H 3asopa
MeXLy 3y00M H UMIYJALCHON pPONbKOi; §=2°30" — yron nafenus 3y6a
Koseca; t=8°30"+9° —yroa npuraxkky; @o=0°30"—yron casura Ha-
yaja ocsofoxaeHus; a= (0,06=-0,08) {— yroa moxosi (3amaercss JHHEH-

- HO#l BeJMYHHOH B 3aBHCHMOCTH OT LIara ¢ xogeca); a;= (1,5+-2,0)a —

yron ocBoGoxieuus; r=~~ (1/4)R —paiuyc Kpyra OCBOGOKIECHHS;
d= (1/4)t— ntuamerp KaMHsi nokos;; L=xR — gnauua psiuara (upy-
®HHL) mokoa (k=0,6-2,0 B 3aBUCHMOCTH OT KOHCTPYKUHM CIycKa).
[TocTpoeHne XpoHOMETPOBBIX CIYCKOB C MPYKWHOH H pRIYArOM MHO-
KOsl IDOH3BOAMTCH B ONHOW H TOH# Ke TnociaefoBaTenbHOCTH, [loaToMy
MOIKHO OTPAHHYUTLCS NOCTPOSHHEM TOMBKO CIYCKA C XOJ0BOH IIPYXKHHOM.
ITpoBozsaT ocu koopaunar XOY (puc. 60). 3atem B BLIGpaHHOM Mac-
mTale 3aflaHHBIM PAaANyCcOM R ONUCHIBAIOT BHEMIHIOIO OKPYXKHOCTE CITyC-
KOBOro Kojeca, Yepes Touky A nepeceueHuss 3To# OKPYKHOCTH C OChIO
OpPAMHAT NPOBOAAT KacaTeabHyio a0;, Ha KOTOPO# OTKIALBIBAIOT pac-
crosinne AOQ;=L. Ot Touku A IendT OKPYXKHOCTb HA Z¢i PaBHBIX 4ac-
teir. Hepes touxku meaenuss B u C nposopst ayun Ob u Oc, cnpaBa n
cneBa oT Hux noja yriom e —ayun Od u Oe, Jlyu Oe mnepecekaer -OK-
PYXKHOCTb Kosieca B Touke E, ITox yriaoum ¢ x ayuy Od nposoast ayu Of,
nepecekaiomnii OKPYKHOCTb KoJjeca B TOUKe F. ¥roa p, o6pa3oBaHHBIR
Jdydamu Qe w Of u uasbiBaeMblfl YrJOM nojibeMa COYCKOBORO KoJjeca,
npenst nononam. Ha Guccextpuce atoro yraa Of, BHOupawT npous-
BOJIbHYI0 TOuKy Fy, n3 Kotopoit nox yraom 0 k npamoi Of; 1npoBOAST
npamyio Fih, a uepes Touky E — napaanensuyio eit Ogfty. B touke Op
pacrnosoMXeH NeHTp BpamleHus Gananca. Uepes Touxy F mpoBOAAT npsi-
myio Osf,, oGpasyioutyio ¢ npamoit Oshy yron nogkema Gananca 20.
Uepes Touku £ u F npoBOAAT OKPYKHOCTb HMIYJILCHOH POJNbKH, pa-
LHyC KOTopoi# ry. Hepes Touky A noX yriaom T kK ocu OY npoBomsaT nps-

'MYI0 kk, Ha KOTOPO# BHU3 OT TOUKH A OTKIafpBAIOT OTpe3oK AA;, pas-

HbLl JMHe{HOW BenuunHe MOKOA. Yepe3 TOuky A; MpOBOIAT TPAMYIO
01a1, ofpasyonyio ¢ npamoil Oa yroJa « noxos, a U3 leHTpa, Jexa-
1lero Ha npaMoi kk, uepes Ty Ke TOUYKY — OKPYKHOCTb KaMHSl TGKOS.
CoeniHsisi ToukH O u O; npsMoil JuHHeH, u3 O OYEPUYHBAIOT OKPYK-
HOCTb OCBOGOXKIeHus panmycoM r. ITox yrmom g@p k mpsamoit Q02 mpo-
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Puc. 60. CxeMa 0OCTpPOEHHS XPOHOMETPOBOTO CNYCKA




BogAT npamyio Oym, Nepecekaiomyio OKPYKHOCTb OCBOGOMKIAEHHT B
tTouke M. Hepes a1y Touky npoBomaT npsMmyio Oymy. K 310l mpamoi
NOJ yrioM ¢ NpoBOAAT Npamyio 0171, IepeceKaionyo OKPYKHOCTh pa-
nnyca r B touke N, a uepes nee — npsamyio Opp, o6pasyiomyio ¢ nps-
Mot Ogm yroa A. ITon yraom g x npsamoit Opm; NPOBOAAT NPSIMYIO
O;ny, TiepeceKaionlyio OKPYXKHOCTb pafiuyca r B Touke N; u uepes Hee
U3 O;— gyry 88, gBasomyiocs TpaeKTOpHeH NepeMelleHHs KOHIa
cnyckoBo# npyxusbl. Ilox yraom 8 K ayay Oc nposomaT npsamyio Of,
Nepecekamllyio OKpY:KHOCTbL CIIYCKOBOTO KoJeca B Touke 7, a uepes
Hee — npamylo Oqfy, K 310l npsiMoit u3 TO# e TOYKH NOA YrJioM B
(mpunnMaercst paBHbiM 4--5°) mposoxaT npsamyio T/ u K Hell BCIOMO-
raTeJbHYI0 KacaTelbHYIO OKPYXKHOCTE $1S1, He06X0TUMYIO A5 IOCTPO-
enust 3y6neB koseca. K npamon Opf; noJ yrioM A IPOBOAAT INPAMYIO
Oy, KOTOpast ONpefiensieT. MOJ0OXKeHe Npoekuuud pabouelt MIOCKOCTH
HUMIYJAbCHOTO KaMHSl B MOMEHT Hauaja OCBOOOXKAEHHUS, Korga nepelHsas
paboyas NOBEPXHOCTh CIYCKOBOTO KaMHSl COBMAfaeT € HalpaBJeHHEM
npamofl Ogm. Urtobsl 3y6 Koseca MOr GecnpensTCTBEHHO BOATH B NepH-
depu0 UMIYAbCHOH POTHbKH B MOMEHT Hauaja HMOYJIbCa B DOJbKe, B
MecTe 3aKpelvieHus] UMIOYJLCHOIO KaMHA TpefycMaTpUBAaeTcad BhIPEs,
06pasoBaHHBI AYroil OKPYXKHOCTH C lleHTpeM B Touke Oj pacnoJo-
KeHHo#t Ha npamoii O.u. I'my6uny atoro Bbipe3a NMPHHUMAIOT H3 TeX
coobpaxeHull, yTo6bl B MOMEHT NPOXOKIeHHs 6aJaHCOM JHHHH paBHO-
Becus (O0;) Mexay OCHOBAHMEM Bbipe3a M OKPYXKHOCTBIO Kojeca 6nli
JAOCTATOYHON Be/JMYHHLI 3a30p, O6eclmeunBalOUINi HOpMalbHOE (QYHK-
LHORHPOBAalHe COYCKa, HMesl B BUAY HETOYHOCTH H3TOTOBJAEHUS AeTadeil.

Pannyc nmnyabcuolt poabku npunumaloT Ha 0,01--0,02 MM meHb-
me ry, PALUyc CHYCKOBOH DPOJbKH — H3 YCJIOBHS ObecrieyeHHs HeobXo-
JHUMOTO 3a30pa ¢ KOHYMKOM CIYCKOBOHW NPYKHHDBI, HaXOLALMMCSH B
paccMaTpHBaeMblii MOMEHT B TOUKe mnepeceueHus Ayru SS ¢ npsamoi
Oom, U3 aToii TOYKH NPOBOASAT OKPYKHOCTh, SABJSIOUIYIOCH HPOEKIuei
OUIMHAPHYECKOTO OTBEPCTHS B HMIYJbCHON poJabke. [IBa Jpyrux or-
BEPCTHS TOTO e AMaMeTpa PACMOJOXKEHBl MO OTHOUIEHHIO K INepBOMY
nox yraom 120°, Hdna noctpoenus 3yObeB Koneca u3 Touek menenus A,
B, C n 1. 1. MPOBOAAT KacaTesibHble K OKPYXKHOCTH S;S;, KOTOpbIE OIn-
pefensioT NoJoXkKeHHe NepefHnx IAOcKocTell 3y6beb. Hepabouas Kpu-
BOJMIHHeHHasa yacTh 3yfa ouepueHa 110 AYyre OKPYMKHOCTH, NPOBeLEHHON
u3 touku O uepes Touky D), mpu 3TOM MeXAY GOKOBOH MOBEPXHOCTHIO
UMIYJILCHOR POJBKH M 3yGOM B paccMATpPHBAaeMOM MOJOKEHUH HMeeT-
€5l NOCTOAHHLIA 3a30p, 3aiHdaa Hepabouas rpaHb NapaljieibHa nepei-
Hell rpanu 3y0a, pacnoJoxenuoro caeBa. lllupuHa ocHoBanua 3y6a
npubausnTenbHo paBra 1/3 mara koneca. Kprouok npy:xuHbl (ppiuara)
IOKO$l, Ha KOTOPBIfI ONHPAETCs CHYCKOBasi NMPYXKHHA, PACIONATAIOT BO3-
MOMXHO 6JM¥XKe K CIYCKOBOH POJIbKE C TeM, YTOOb! YBEJHUHTH KECTKOCTh
CIYCKOBOI IIPYXKHHBl B Npouecce ocBoboxkuenus. Ilpunumalor aauny
npyxunagmeli yactu /= (0,25-+-0,30) R npu tonmune 2=0,04-0,05 MM.

Pacyer GanaHcoBoro peryiasrtopa, pa6orarouero COBMECTHO ¢ Xpo-
HOMETPOBLIM CHYCKOM. Pacuer acHOBUBIX napamerpos Js u K xomeGa-
TeJLHOH CHUCTEeMbI 6afaHC — IUJHHIDHYECKHH BOJOCOK, paboTalouiei
COBMECTHO € XPOHOMETPOBBIM CITYCKOM, MOXKeT OBITh NPOH3BeAEH TaK
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e, Kd4K H B CJaydac NpHMEHennus afixepHoro CIlycka, HCX0Is U3 OCHOB-
?

Joro 3HepreTHYeCKoro ypaBHeHHs, KOTOpOoe NIpH HaJauuuy OAHOrO OCBO-
60X JAcHHA U HMIIyJnbCa 34 nepuon npunuMaeTt cjaeAylonii BHAL

- AR - e
A,=0,5/5(1—CH= G-+4M,9,
rje (p.‘(j—'yI'JIOBaﬂ CKOpPOCTDb Oananca B MOMEHT HayvaJsa 0CBOOOMKIeHN.
s A :

Pa6ora uMnyanca AH=§Mudq;, rie Muy— MOMEHT HMIYJAbCa;, A —
0 . .
yroa nmny/bca. MomeHT HMIYJbCa €CTh BeJMYMHA NepeMeHHasi, 3aBH-
csAnlas OT MapaMeTpPoB CIycKa M yraa nosopora 6anauca. 5
Ha puc. 61 mpencraBieHa cxemMa B3aHMOIEHCTBHs 3y0a Kojeca ¢
MMIYJIBCHBIM KaMHEM B [Ipollecce nepefiaui uMIysbca. Ms yeaosus pas-
HOBecHs GajaHca H CIYCKOBOTO Kojeca cienyet, uto My=~Nx; Mian=

=N, v+fN,w. Tak xak N=N,, To
. M, =[x/(v+ fw)] M
Uas puc. 61 umeem x=c cos (¢—¢)—v; w=c sin (pr—9); v=
=1/ Ke—w?, Toraa '

e @Yy e — P2 B2 Y
MH: ¢ COS (cpl Cp) ¥ R ¢« sin (‘1”1 ‘1”) Mc,k' ( 107)
3 R2— ¢2 sin2 (¢; — ¢) + fe sin (g1 — )
St0 BhIpaXKenue MOXKET ObITh NPEICTABJIEHO H TaK!
M, =F (¢) M (108)

3aech @ — yroJ MexIy nepelHel TPaHbO MMIYJbCHOTO KaMHA C
JIuHHel [HeHTPOB B Hayasle UMIYJbca; ( — TeKyuuil yroa mosopora Ga-
nauca; [ — xoapduUMEHT TPeHus; A — yroa umnyabca; 6es yuera mno-
Tepb yroa mMmuyabca A=20(1—8/p); ¢i=A—8, rme 20 —yroa nonne-
Ma Gasanca; § — yroJs majgenud; ff— yroJa nogibeMa CIyCcKOBOrO kKoJeca,

Ha puc. 62 nsobpaxena kpuBas uMIyabcHo#t ¢ynxkunn F(p) pis
XPOHOMETPOBOTO CNyCKa, HMelollero ciepyiomue nanubie: 20=40%
B=22° A=35°19"; ¢,=15°19, f=0,15. Qynkuua F(g) uMeeT MHHH-
MaJbloe 3Havyenue NpH @=¢; (moJoKeHnn paBHOBecust 6ananca). Co-
obuiaemaa GasaHcy B Ipolecce Nepelayd HMNYJbca 3HEPrust Nponop-
[MHOHAJbHA IIJIOLAAHN, OTPAHHIEHHON HMIIYJAbCHOH KPUBOH € OCSIMH KOOP-
auHart. W3 puc. 62 cnenyer, uto pafoTa HMIYyJbCa A0 NOJOXKeHH:
paBHOBECHS MeHblle DabOThi UMIYJbCa 3a MOJOXKEHHEM DaBHOBECHS.
CJleficTBHEM 3TOrO Ha OCHOBAHMM TeOpeMbl JPH ABJSETCA yBeJauueHHe
nepuoja xoneGaHHA H OTCTaBaHHe XoAa. B XpOHOMETPOBOM CIYCKOBOM
peryasTope, B KOTOPOM Neépefaua MMIyJabca OajlaHcy OCYLIECTBJSAETC:
NpH ABHMKEHHM ero TOJALKO B OAHOM HanpaBJ/ieHWH, BO3MOXKHO peryJu-
poBaHue mMepuoaa KojaebaHHs MyTeM NepeMelleHHs JHHHH PAaBHOBECH:
6asaHnca. JTO OCYLIECTBJISETCS NOBOPOTOM HA HEKOTOPBIL Yros B TOM
KM HHOM HATpPaBJeHMH KOJOLKH, B KOTODOH 3aKpenJieH OfuH KOHell
BoJIOCKa. I1pn nmepemerieHyy JUHHY PaBHOBECHS BIPABO OT JHHUH LEHT-
POB NPOHCXOANT YCKOPEHHE XOAa, NPH NepeMellelnt BleBo, HaobopoT,—
OTCTaBaHue.
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‘ITotepu sHepruu Ha yaap
Ay:O,SK(‘Iﬂ——Of)(l—Cf), : (111)

| Boipaxenne a1a paboTh HMNYJIbCca MOKeT GbITh NpeACTABIEHO TAK:
1%
1 A =F LA (109)

A

-1 ' | | rae Fu=F(q)ep= (J.F((P)dfP)M'

Torna. usmes B Buxy (109), (110) u (¢111), ypaBHeHre paGOT MOKHO
HamucaTh Tak g

2 [(1— C2) - 24] 89, © — 63 (1 — C)— 2F MM, /K)=0.

i Z[Blf]laqeﬂue Koa(duupenta C;, BXOAAUIEr0 B BHpPaXKeHue paboTs yaa-
] 1| 'I L. a o

' 0 | pa, -

il - ' Ci,=(1—F)1—m)—F,

o | roe k'—KOS(I))CpHuHeHT‘ BOCCTAHOBJEHHS MpH yRape, a KO3(DOUIMEHT
m= (Jp/ls) (r*[r\?), rae r1=Lcos go—. ! ]

Pemasi 310 yﬁaBHeHHe oTHOcHTeALHO (D, TOAYUYHM
(1608 + [(1 — €3) + 24] [63 (1 — C) + 2F A (Me /K| |/ — 400
(1—C})+2

. D= » (112)

rie 6;=0—pi+A.

DTa GopMyna YCTAHABANBAET 3aBHCHMOCTb AMILIATYIB KOMEGAHHS
GanaHca OT mapaMeTpOB CIYCKOBOIO pPeryJasiTopa ¥ OT MOMEHT4 Ha OocH
cnyckoBoro kKomeca My Pacuer Gananca u BHHTOBOTO IHJHHADHYR-
CKOTO BOJIOCKA IPOM3BOAMTCS B TOH Ke TOC/AeAOBATEJbHOCTH, KaK 3TO
6LLI0 W3T0XKeHO 1751 aHKepHoro cmycka. Ilpu pacuere BOMOCKA YHCJIO
BHTKOB CJeflyeT NPHHAMATb paBHBIM 8--9. 3230p MexAy BHTKAMH

i | :
14 . - Bosiocka npunemaior (0,3--0,5)e, rae ¢ — muprHHa BOMOCKA.
| Ly
(1l .
it :.‘} { o1 2
:_ RN a6 et
M b A
I = =
I| i | j ] | i =
i, | G4
! I ‘ b M a3
L ”‘ | o g
s b
| | :
i ‘ | v o
! 0 /AN L
(0 ;
il L | Pue. 61. C ' '
i | HC . CxeMa X pacyeTy MOMEHTA HMMYJIb- Puc. 62. Huny.
JIlI .". ca B XPOHOMETPOBOM CIIyCKe ; i»romeirng(;;bg;ljncn};%iiaﬂ i
| U
1 ¢ s ¥ 2
U .j': 3xaech Jp——nqnﬂpﬂbm MOMENT MHEePUHH MNPYKHHBl (pbluara) NOKOS:
il | 6 — NOJSPHBIM MOMEHT HHepunH GanaHca; r — paguyc Kpyra 0CBOGOXK-
JAEHHS; L — OJIHHA XOJ0BOH NIPYXKHHBI, Po— Yroa CIBHra HadaJia oc-

I BOGOKIEHHS.

|
‘ Hns XpOHOMETPOBOTO cmycKa ¢ m 7
a : PYXHHON IOKOS, HMEIOIIero AaH-
‘ 1l Hble R=7 mM; L=15R; r=0,25R; @o=0°30"; 1=8% £'=0,5 m, K03 u-
1 I:[H'EH'I‘ C'1==0',99998. Tak kak yraoBas ckopocth GalaHca focae yaapa
a @6’ =C195, TO, CEIOBATENBHO, LISl HAMHOTO CIyCKa Ep5’=0,99998¢5- . :

el

Taxum o6pasom, B pesyistate yaapa Gananca o CIyCKOBYIO NPYKHHY

¥
k

{

il | erogmosaﬁ CKOPOCTb yMeHblaeTes ToJbko Ha 0,002%. -

|-l|' bIpaXKeHue AJf MOMEHTA TPEHHS MOMKeT GObiTb MpPeACTABJIEHO B
|

1

{

i BHIlEe :

:-”’f'b;'l- 3

. M, =Ko=K (¢,+0,254®). (110) &




“

;:m;.;my 0CbI0 MUHYTHOMN (LeHTPANbHON) CTPENKH H 6apabaHOM
Ly =(ny/ne)t, (113)
rﬁ.e flyy — YHCJI0 0GOPOTOB MHHYTHOH CTPeJIKH B 4aC; ng— 4nucao 06opo-

|
& ]I . . roB HapabaHa 3a BpeMs £, AJsl HOpMAJIbHHIX TPYXKUH ng=2--10. Iloato-
'rl |  y, €CaH {; OKaxeTcs Gojee 10, TO ero MOXKHO YMEHBUIHTh, YBEJHUHUE /6.

1 A PA3SJLEN BTOPOW
KOHCTPYKUMM TUMOBbLIX NPMEOPOB BPEMEHM

N ] _ "~ | Opuako 6paTb ng>>7 He DEKOMEHLYeTCsl, TAK KaK yBeJAWUCHHE Rg Bbi-
i\ ] t ~ gpIBAeT 3HauUHTeJbHOEe NajeHHe MOMEHTA 3aBOJIHOH INPYKHHBI M3-32
111 - | yMEeHbIIEHHs e€ NOMNEePeYHOro Ceuennd. BapbupoBath uucaoM o6opoTOB
‘ | . 6apabaHa BO3MOXHO TONbKO TIPH MaJIoH TPOJAONKHUTENBHOCTH PaGOThl
! (e meHee 1BYX cyTOK). Ecan He06x0oaquMO 00eCcneYlTh NPOAO/IKHUTEND- -

HocTb paGoThl MexaHW3aMa B MATb W Oojee CYTOK, UTO BCTPEUAETCH B

‘ }‘ ' ' VTJIABA vil | HACTEHHBIX, HACTOJILHBIX H Da3/HUHbIX TeXHHUeCKHX uacax, TO IO-
1 OCHOBbI MPOEKTMPOBAHMS MEXAHM3MOR - tpebyercs BBECTH NONONHHTEILHYIO 3yGuatyio napy Mexay GapabaHoM
) I MPHEOPOB BPEMEHM .y HeuTpaJbHO# ocblo, [1pn mepenaue HenOCPEACTBEHHO C H6apabaHa Ha

| : genTpaJbHbll TPHO mepegaTouHoe OTHOLIEHHE 6oaee 7—8 6paTh He pe-
KOMEHJyeTcsl, TaK KaK yBeJIHUEHHE {; BI3BIBAaeT PE3KOE YMEHLIUCHHE

| I :
.! - - izzn‘c/nw
|

e fle H fly — UHCI0 060POTOB CEKYHHON U MHHYTHOH CTPEJOK B 9aC,
. Wid Toraa ip=060/1=60,
Yueno 060poTOB CTYCKOBOTO KOJIeCa

N, ==3600/(z.,T) 064 wm ne =Nz,

,r‘. ‘ § 26. OBocHoBaHMe M BHIGOP NPHHLMNMANEHOR CXEMbI . AmameTpa UEHTPabHOro Tpuba U ero OCH, 4TO SABJASETCH HeXeJaTe/b-
it npuGopa 1 ee pacuer i " meiM. OcoBeHHO 3TO OTHOCHTCS K 4acaM € CEKYHAOMEPOM, Iie HeHTpalb:
I ‘  Has och nycroresas. s 4acoB ¢ CeKyHLOMEpPOM Jyumie NpHHEMATD
;. . OcHoBoOf! NpH NMPOEKTHPOBAHWH NpHOOPA HAH APYroro Kakoro-nuéo. " Majoe 3HaveHue iy H YBeJHUHBATH YHCIO 3yObeB TpuOa 10 14—16. 910
I MeXaHH3Ma fBJSeTCs KHHEMaTHYecKas cxeMa, Onpefessionlass 3akoH [I03BOASIET HECKONbKO YMEHbLIHTb MOAYJb 3aleNeHHs U YBeJIHIHTH
ABHXKEHHS OTACJNbHBIX 3BEHbEB MeXaHH3Ma /ISl 3aJlaHHbIX TEXHHYECKHX ; AuaMeTp OKDPYKHOCTH BIafHHbl TPUOKH. Jast uacoB ¢ CeKyHJHOH

|' i TpeGosanui. MexoausiMu AaHHBIMH LA KHIEMATHYECKOTO pacueTa | CTpeJKOh

3L

Plle Zox— YHCJIO 3yObeB CIYCKOBOIO KoJjeca, T — nepuop KouaebaHHA
6ananca, ¢; N — 4nca0 noanbix Kosebanuii 6ananca B 4ac.

TlepenaTounoe OTHOIIeHHE OT CEKYHAHOro Ko/eca o Tpuba cmyc-
KOBOT'O Kojeca

Puc. 63. Kutiematuuecias cxema 4acos lﬂ:nC-K/nC:N/(zc'Knc)'

|8 3 .
il 1 Mpumep 2. Onpefenuts nepefaTodnbie OTHOIIEHHS MEXaHH3Ma HacoB.NO CAENLyiO-
. p

npn6opa/ BpeMelHy, BbIOOPA CXEMH nepeﬂam H ONpeleleHHs] KOJHYe- :.:llIM4llag/I—IbIM: T=0,4 ¢ (N=9000 goafu); zec.x=19; fAn=1 06/a; 1, =060 o6fu; £=30 m;
I CTBa 3yOouaThlx I [ =4 00/Y. - ]
' Y X Nap RBAAIOTCH YC/AO0BHA OTCHETA BDEMEHM HAN €KOpO- | Pemenune. Tlepenatousoe OTHOWenHe Gapabai— TpuO NEHTPANbHOrO KoJeca

CTH BpalleHus HEKOTOPHIX oceil. Tak, M UACOB YCIOBHEM HX KHHe- : 5
il | MATHYECKOro pacueta OyleT uHCJIO OGOPOTOB uacoBOf, MMHYTHOH H o AR el S
| ' CeKyH}lHOH cheJIOK B eﬂHHHuy Bpe.MeHH. paCCMOTpHM HOpHILOK KHHeE- LIHCTIO 060p0TOB CH}’CI{OBOTb KoJaeca

| MaTHYECKOTO pacyera Ha NPHMepe 4acoB ¢ CeKYHIHOH CTPNKOM, pac-’ ‘ . 5
NOJIOMKEHHOH 1le B LeHTpe Mexauusma (puc, 63), Mcxoms u3 3a1anHOM ne = 3600/(2¢5T) = 3620/(15-4) =600 o6/,

iy NPOAOJKHUTENBH
: P octH paboTLl £ B yacax ¥ 3a7aBasich UHCJIOM 0GOPOTOB Tepe1aTOuHOE OTHOMIEITHE NEHTPAILHOC KOKECO — TPUO CEKYIANOro Koaeca

[

i 6apabana ng 3a TQ e BPeMs, ONPENEISIOT NepeJaTouHoe OTHOUICHHE - iy = po/fy = 60/1 = 60.
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nepeﬂ.aToLIHoe OTHOIHEeHHEe CEKYHIAHOE KoJeco — TpHG CIIYCKOBOro kKoJjeca
iz = n.g/n. = 600/60 = 10,
HepeﬂaTOqHOe OTHOLIEeHHue IL(—.‘H.T]Ja.TIblrloe KO.’]eCO—.TpH(’) CIIYCKOBOI0 Ko.Jeca
by = byl — (Me/Ny) (e w/Ne) = R /iy = 600/1.= 600,

Oﬁmee nepegaTouH 8
0€ OTHOolUenHe MeXaHH3Ma OT 3aBOAHO 63 pavaHa A0 T
pit ro van H pHOa

iogm = {1igiz = 7,560 10 = 4500.

Tlepenatousoe oTuollenue iy=60 MoOMET OLITH OCYILECTBJCHO ABYMs TapaMH KO-

Jec ¢ GARSKHMY MeXAY co6ol NepesaTouHbIME OTHOMWEHHAMH

Iy =60 = (7,5/1) (8/1),
TOr KA .

Loom = (21/21) (20/25) (23l 23) (24/2) = (7,5/1) (7 ,5/1) (8/1) (1071) =
= (90/12) (75/10) (72/9) (80/8) = 4500,
s yacos ¢ o 1
Ly el et = e e el b i

maT:Incno 3y0peB TpUGOB OT HEHTPANBHOR OCH 10 CIYCKOBOTO KOJIECA JOMKHO YMEith-
s, a TNepejaTCyHOe OTHOLIEHHE KaXNOH Naphl YBeJHYUBATHCH. DTO NPOHUCXOLUT

_OT TOro, 4T0 npH GOMbIIHX SHAYeHMsX NepeflaTOuUHBIX OTHOWeHwH BENH3M Gapabana

:Haqg:nenhuo yfaeﬂbmamcu JHaMeTPhl OKPYIKHOCTH BnaAu# TpuOOB, a CIAeLOBATENLHO
Hoél':'{b ea'rspu nand. Ilpu BospacTaHHH NepefaTOUHBIX OTHOIIEHHH HMeeTCs BOSMOXK-

Pa3MeCTUTb KOJIECHYIO Nepelauy B MeHbIIHX rafapuTax, uTO ABJAAETCA BechMa
CYMIECTBEHHEIM NIDH ofuleli KOMIIOHOBKE MeXaluama. ,

CrpenouHplli MEXaHH3M, COCTOSIIMA OOBHIYHO M3 ABYX THap 3y6uaThix KOJec, cay-
KUT A5 Nepefiavuu ABUXKeHHs OT NeHTPAJbHOTO TPHOA K 4acOBOMY Kosecy, Ha B"ry.vl;{e
;{OTgpox‘o Hacaxena 4acoBas CTpeska.. MHHYTHas cTpeika HacaxKeHa Ha YCTYN ee
puba, (PHKIHOHHO COGJMHEHHOTO C OCBIO IEHTpaJbHOro Tpuba. CymtecTByeT ABa
x}%;puaﬂ'ra CTPENOYHOrO MeXaHW3Ma C TEepeaTouHHMH OTHOWeHHaMu 1/12 u 1/24
Oﬁgegnou cly4ae Itl{acosaﬂ CTpeJKa BpalllaeTcs CO CKOPOCTIO [BA, 4 BO BTOPOM — omfm-

poT B cyTkH. Haubomee pacnmpocTpaHeHHBIM SBJASETCS! TIEPBbl BapHAHT OTCUeTa
BPEMEHH, NPUMEHAEMbll B OLITOBHX YacaX ¢ onudpoOBKOH 4acoBoil mWKaaw ot | go 12

B ‘TEXHHYECKHX HacaX CHENHalbHOTO HasHauenuss OOBLIUHO IIpHMel‘-liIlOT WKAN C
oundpoBKOl OT 1 10 24 (KeNE3HONOPOXKHBIL TPAHCNIOPT, MOPCKOH (DJIOT, ABHAIMA

u Ap.). OcyulectBuTh nepenaTouH
e pen oe oTHOIeHHe 1/12 MOXKHO ABYMs mapamu 3y6uaThix

1/12 = (1/3) (1/4) = (25/23) (26/25)-

B cTpenouHOM MeXaHH3ME B
elyIIUMH ABJAAIOTC TPUOH. Han
CAELYIOIIHE BAPHAHTEL P GoJsiee pacnpoCTpaHeHbl

=10 z5=30; zg=8 z;=32

’
Syl e gl e — g zé = 36.
Tak xak PACCTOAHHA MEXIY )
HNEHTPAMH CHENAAIIKXCA KOJEC CTPeJIOUHO
HM3Ma OJHHAKOBEI, TO MOXKHO HAOHCATb (2 Yrmg= : Pk o
: 1 s+ 25 ) ms= (25 + z'Ym e
=25 + Zg’, TO Mg=1mMg. ) : ( 553 S) d ke = = " g
€pefaTouHoe OTHOWeHHe 1/24 menecoo6pasHO OCYIECTBHTE ABYMS TNapaMH ©

6nusKUMU MeXny cobok
NEePeJaTOUHBIMA OTHOLIEHHAMHY, 4TO NO3
ra6apuTel nepefaun B IIaHE ' ; e

1724 = (1/5) (5/24) = (10/50) (10/48) mam 1/24 = (1/4) (1/6) = (12/48) (10/60).
142 ;

-

¥
z

v iR N U R S

E

lepeaTouHOe OTHOLIEHHE i,=600 MPUHATO CUNTATL HEW3MEHHBIM JUJIs1 BCEX aHKep-
gBIX UACOB C NEPHOLOM xoneGanna T=0,4 ¢, HE3aBHCHMO OT TOTO, HMEETCS JH CEKYHIL-
wasi CTpeNKa HAH OHA OTCYTCTBYET. Ilns yacoB 6e3 CEKYHAHOH CTPRNKH YCJIOBHE is=10

e siBAsETCS 06S3aTeNbHBIM.

B HAapyuibX 4acax C LeJblo yMEHbIIEHHs NOSUIMOHHON OIIuOKH, a TakXke H ApPY-
rUX HEH30XPOHHEIX OWHGOK, 3aBHCANMX OT AMIUIATYAB, HAMETHJach TEHIEHILH: X
HenpepHIBHOMY YMeHbIIEHKIO NIepHoia xoneBanus Gananca. Tak, BHINYCKAKTCs 4achl ¢
IEPHOAOM koneGanua GanaHca 4/11, 1/3 1 0,3 ¢, a2 B TocaefiHee BpPEMs NIOSIBH/IACh

.HapyuHBIE 4ACHI C NEPHOLOM xonebanus Gananca 7=02c.

Hpu BHIMOJHEHUH KHHEMATHYE€CKOI'O pacuera TAaKWX UacoB CJAeAYeT HOJIGHpaTb

.nepe)la'roqﬂble OTHOLIEHHUA OTAEAbHBIX 3y6'—[aTbIX nap H 4YHCJIO syﬁben CIYCKOBOTO

xoJieca, MPHHEMAs BO BHUMAHHE HANMYHe WIH OTCYTCTBAC cexyuanoit crpenkn. Ilpu
nepuofax koneSanus Gasanca 4/11, 1/3 u 0,3 ¢ pas gacos Ges CeKYHIHON CTpPeJKH
CIIYCKOBOE KOJIECO MOXKET HMETh 15 3yObeB, B sTOM ciyuae 3naueHns nepesaToYHbIX
oTHOWIEHHf i4 OT NEHTPANLHOTO KOJeca LO TPHGA CMYCKOBOTO KOJIECA COOTBETCTBEHHO
6ynyr pasusl 660, 720 u 800, KoTopble MOXHO OCYLIECTBHTh TPeMs napami 3yGuaThiX
KOJeC ¢ GAHAKHME MKy co00i nepeaaTouHbiMy OTHOWEHHAMH.

660 = (66/8) (8/1) (10/1) = (99/12) (80/10) (80/8);
720 = (8/1) (9/1) (1071) = (80/10) (81/9) (B0/8);
800 = (80/1) (1071) = (80/9) (9/1) (10/1) = (80/9) (81/9) (80/8).

L4

Jlast yacos ¢ CEKYHAHOM CTPEJKOH NpH YKAsaHHBIX Tiepuoiax konebanns Ganauca
[ePERATOUHbE OTHOLICHHS MEN[Y CEKYHNMBIM KOJECOM H TprGOM CIYCKOBOrO KoOJeCa
GynyT 64/6; 72/6 u 80/6. Tlps Gonblmx nepefaTOHBIX oruowenunax, Gonee 10, 3Hauu-
TeBHO YXYALIAKTCA YcaA0BHS paGoThl 3y6uaToH mepefaty, yBEIMUIBAIOTCA MOTEPH Ha
TpeHe, BO3PACTAET HEMOCTORHCTBO NEPeaTOuHOro OTHOIEHAS B nipolecce 3alleleHus
ogHO# Tapy 3yObeB H IP.

[To3TOMY AJIA 4acOB C CEXYHIHOR CTPEJKO# TpH [epHOLaxX xoneGanusa Gananca
T=1/3 u 0,3 ¢ nenecoo6pasHO yBeJHUHBATL HHCAO 3y6beB COYCKOBOTO KoJeca 10 18.
B 5TOM cryuae NMepefaToulibie OTHOLIEHHS 3y6uaTofl mApHI CEKYHIHOE Koneco — Tpub
CIIYCKOBOT'O KOJIeCa COOTBETCTBENHO GYyAyT 10/1 u 100/9. Oasa dacoB ¢ MepHOAAMH KO-
aeGanua T=0,2 ¢ uncao 3y6beB CIYCKOBOTO KoJeca HeoOXOAMMO TIPHHHMATb DaBHBIM
9] ¢ TeM, uTOGH HE BBOAHTH HONOMHHTEJIbHO 3yGuaTyio Napy B Tepeatde. Ilpu npoek-
THPOBAHHH CTYCKA CAEAYyeT yBeIMuHBATh AMAMETD CHYCKOBOTO KoJieca, HACKOJbKQ 3TO
BO3MOYHO, H3 YCJAOBHI KOMNOHOBKH MEXaHH3MA.

Taxk, npu 7=02 ¢ B 2Ze.x=21

Rex = 3600/(2xT) = 3600/(21-0,2) = 1800/2,1 of/u.
H mepelaTouyHoe OTHOIIEHHE fa="lg ./t =1800/(2,1-1), KOTOpOE MOMHO OCYLLECTBATDH
TpeMs napamu 3yGuaThiX KoJec :
iy = (120/14) (100/10) (80/8).

JI7151 4acOB ¢ CEKYHIHOMN CTPeaKOd is=isis="060is, 0TKYyIa

iy = £4/60 = 1800/(2,1-60)-= 100/7,

yTo ABJARETCA NpefebLlo JONYCTUMBLIM L/ KOJEC ¢ HaCOBHIM HpO(pPNIBM 3anelacHn.

,

§ 27. MnocKocTHas M NPOCTPaHCTBEHHAR KOMMOHOBKH
YacoBOro MeXaHM3Mma

Uro6id GPOH3BECTH KOMNOHOBKY MCXaHH3Ma, Ha3HAUCHIE KOTOPO#
CBOIMTCS K lenaecooGpasHOMY pasMellelHio OCHOBHBIX JeTaJsell B 3a-
NAHHLIX radapHTax MeXaHu3Ma, Heo6GXOoMMMO 3HaTh AHMaMeTpPbl KOJEC
u TpuBOB, a CJAENOBATENbHO, H HX MOAY/H, KOTOpbie MOTYT ObITb Onpe-
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Aenenel AByMs meronamu [12]. ITo nepsomy merony momyan Beex 3y6-
HaThlX 11ap OCHOBHO# Nnepenaul ONPeAesIoT 10 MOAY10 NepBoi 3yGua-
TOH napu 6apaGaH — TPHG LEHTPANLHOrO KoJdeca uepes Koahuuuent
USMEMbUEHHA, [0 KOTOPLIM NOADasyMeBaeTcs OTHOLIEHHEe MOLYJSs MO-
CIeyioller Taphl K MOLYJIO HpeAbiAyIled, T. e.

=My My =Mg/My=... =m,/m,_,.

Torpa my=me; My=Moe=me% .., B O0mwem cayuae m1,=met—!,
OpHeHTHDOBOUHO MOXKHO NPHHHMATH £=0,85--0,95. 3nas moaynp 3a-
UCNNCHHs, AMAMETPHl HAYANLHOH, BLICTYNOB H BHANHH OKPYHKHOCTEH
-KOJIeC H TPHOOB ONPENensioT M0 PopMynam:

IJ1S KoJiec

By=z.nm; D,=(z,+3)m; Do=(z,—3)m:
Ana TpUOOB
dt:zrm; dH:(zT—[—Q); dB:(zT—3’8)m'

HuameTpsl okpy:KHOCTEI BLICTYTIOB M BIAJMH KOJec U TpuboB, Haii-
JZEHHBbIE IO 3THM (DOpMYyaaM, ABJASIOTCS NPUOMUKEHHBIMH H HCIIOJIb3YIOT-
€l TOJIBXO NDH BLINOJHEHHH KOMIIOHOBKH MeXaHu3Ma. PacueT sjemen-
TOB NpodHuIel 3yObeB Kojdec H TPUOOB NPOH3BOAKTCH TOALKO MOCTE

(114)

o &
d Doy ’
?Z/’/Z//////II'#T v e AL an Y
L&‘ , P ag
& | I J —
' d’
777272 [

Puc. 64. Cxema x pacueTy pasMepoB KoJec H TPHEOB

[IPHHATHA BapHaHTa KOMIIOHOBKH, KOrma BOMNpoc o AnaMeTpax KoJaec H

Tpu6oB pemen. Ilpu pacuere npoduneir 3y6oes Kosec TPHOOB YTOY-
HAIOT AHAMETDEl OKPYXHOCTei BLICTYIIOB W BNANHH, HalgeHHHe IO
dopmynam (114). Moxker okasatbes, uro AHAMETPBI HEKOTOPBIX KoJec,
NOACTATAHHEIE C HCIOML30OBAHHEM KOI((HUNCHTA &, He YAOBJIETBOPSIOT
TPeGOBAHUAM YNAYHOTO PaACIONOKEeH s APYTHX AeTajell IpH KOMIIOHOB-
ke MexaHusma. Torxa KOppeKTHPYIOT AnaMerTpbl Kojeca u Tpuba naH-
HOH Taphl M [EPeCUYHTHIBAIOT MOLy.Ib mo Qopmyne m= (D,+d;)[(z,+
+2y) HIH NPHHUMAIOT Apyroe 3Hauenme e. Ecny PacCUUTHIBAKOT AHa-
METPLL KOnec 1 TpHOOB 10 BTOPOMY METOAY, TO, HCXONS H3 KOHCTPYK-
THBHBIX Da3MEpOB 3aBOAHOrO GapabaHa, cHavand Heo6XOLHMO HAATH
AHAMETD OKPYXKHOCTH BBICTYNOB LeHTPAJBHONO KoJeca Dy, xOTOpBIi
144
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NPHHAMAIOT MAKCHMaJbHLIM C Y4eTOM HeoOXOAMMOro sasopa & (puc.
64) mexny 3y6bamu KoJeca u Bajom Sapadana. Ha ocuosauunm cxemsl

Dy =2(l—8—d,/2), (a)

r/ie do — AMaMeTp OTBEPCTHsI B KOoprnyce Gapabana.
C Apyro# CTOpOHHI,

Dyy=(2,+-3) m,. _
IIpupaBHuBas npapble yactu pasencts (a) u (6), NOAYYHM
my=2(l—8—dy/2)/(z,+3). (115)

IToabsysch stolt popMysoil, onpenensior MOAY/Ib My, OKPYIJAHB €10
Zo Gnukaiiero TabauuHOro sHaueHHs (cM. Tabil. 4), a 3aTem IoJACYH-
TRIBAIOT BCE QHaMETPhl Kojeca M TpuSa BTOPOH 3yGUaTON mapnl, NOJb-
3ysacs Qpopmyaamu (114). ITo opmyne (115) nogcuntwiBaoT MOIYJIH
34LETICHHA BCeX NOCAEAYIOUIMX 3yOuaTelX map, rie [, = (2n+271) myf2,
a BMecTO dy HeoOXOAHMO IOLCTABJISTD dyn — IHAMETDPBl BOAJHH TpPH-
60B. 3asopul &, 8; U T. 4. crenyer 6paTh MHHHMAaJdbHBIMH, YYHTBIBAS
HETOUHOCTH HM3rOTOBJCHHA JeTajeldl, B 3aBHCHMOCTH OT raGapHTHBIX
Pa3MEepOB MeXaHHSMa H KoJec 3a30Dbl OPHEHTHPOBOUHO MOMHO IPHHH-
Matb 0,2--1,0 MM. B nanbuefimewm And yTouHeHus pasmepoB 3y6uaTon
Nepeavn Npyu pacueTe npoguaeli Konec 3TH 3a30Phl JOAKHL HECKOIb-
KO ypenuuupatbesl. [lpunumaltor tonuiuuy xomec A= (1/25+1/30) Dy

Paccmorpennsrit MeTox pacuera Momyseil u IMaMeTpoB KoJjec H
TPHOOB NO3BOJSIET B NOJHON Mepe HCNMOMb30BATH FabapUThl MEXAHH3M3
npu6opa M TOJYYHTb NETa/ll NepefaTOuHOr0 MEeXaHH3Ma MAaKCHMaJlb-
HEIMH, 4TO O0Jeruaer ux u3roToB/deHue. [IpH NMONB30OBAHHH STHM METO-
AOM TpefiyCcMaTPHBAeTCs BLINOJHEHHE He TOMBKO IJIOCKOCTHOH, HO H
NPOCTPAHCTBEHHOH KOMNOHOBKH. JLOCTOMHCTBO 3TOr0 MeTOfa 3aKJio-
Haercs B TOM, YTO yAauHasi KOMIOHOBKA I03BOJAET COKPATHTL rabapH-
Thl MEXaHH3Ma IO BBICOTE, a 3TO BO BCEX CAyYasX BAaXKHO U HHOrAA
Kpaiiie Heo6xonnmo. KoMmoHoBKa Mexanuama NpOM3BOLHTCS MOCAE TO-
I'0, KaK BBITIOIHEH KHHEMaTHYeCKHI pacyeT M ONpe/le et pasMepnl Ko-
nec i TpuGos. Ilpn BEINOJIHEHHH KOMMOHOBKH MeXaHH3Ma HeoGXOMHMO
TaK pacrnojarath Kosneca H TPHOH Ha OCAX, a OCH HX Ha MJaThHe (Oc-
HOBaHNM) MeXaHHM3Ma, YTOObl faBjieHde B NOANIMIHHKAX BbLIO MHHH-
ManbibiM [12]. TIpaBuabioe pacnonoxenue uentpos O;, O Os. ... Ko-
JIECHOH CHCTEMBl ¢ TOYKH 3DeHHsl YMEHbUIeHHS NaBJeHHs B MOMWIHIHH-
Kax onpee/sioT NyTeM NOCTpoeHHs Tpeyroabiukon 0,0,0; 0,0,0,,
030,05 (puc. 65), B KamAOM H3 KOTOPBIX JIBE CTOPOIIbI paBHLI CyMMe
Pannycos HavaJbHBIX OKPYXKHOCTEH CLEeNJSIOWHUXCA KoJaec H TpHOOB, a
TPETbsl CTOPORA — CYyMMe€ DajHyCOB OKDPYKHOCTEH BBICTYNOB MePBOro
Ko/jeca H TpeTbero Tpuba H 3a30pa MeXAY HHMH, NPHHHMAEMOro Kou-
CTPYKTHBHO. B 3aBuCHMOCTH OT HanpaBjeHus BpalueHHs Pe3y.IbTHPYIO-
liee AaBJenye,- 1eHCTBYIONee Ha BEAOMYIO OCb, NlePeMeIlaeT ee ¢ yye- -
TOM HanMiHs 3a30Ppa B NMOAIUMINMKAX, BBHI3LIBASI YBeJHUeHHe HJIH
YyMeHbUICHHEe MeXKUEHTPOBOrO PacCTOSHHS M H3MeHeluss rayGuHsl 3a-
- lernyienust konec n TpuboB. Ecnu Touka Oy pacnosaraercs HiKe JHHHH
nentpos 0,0, a xoseco / BpamiaeTcs 7O YACOBOH CTPEJKE, TO HMEET

(6)
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| @ IOJIHOI Mepe H3-32 TOro, YTO HEKOTOPhIE OCH KOJec J0/KHBEl 3aHHMATh
Eﬁn JHE OonpefedeHHoe noaoxenne. B cayuae NHAHHADHYECKOH (IHCKO-
‘go#) OpMBI NIATHHBI OCh BPAllCHHs YACOBOH M MHUHYTHOH CTpesox
' QOBIYHO NOMELaeTCsl B LEHTPe MJIaTHHLL.

ITonoxkenne ueHtpa I Gapafana 2; onpefeasdercs YCAOBHSMH ero
elENAAEMOCTH ¢ LieHTpadbHbiM TpuboM 2’y W GapabaHHOro KoJjeca 2y

MeCTO yMeHbllleHye MexueHTpoBoro paccrosinus 0,0 Ilpu Bpamenun
koneca / B obpaTHoM HanpasiaeHuH paccrosHue 0,0, yBeluuHBaeTcs.
- CyImecTBeHHBIM C TOYKH 3DPEHHS HATPY3KH Ha NOAMMNHHEKH SBJASET-
¢Sl paclnoJoKeHHe KoJec W TpUGOB Ha ocsix., JLoGUTbCS ONMHAKOBOHR Ha-
FPY3KH Ha NOAMMIHHKY B MOJHOH Mepe He yJdaeTcs, OJHAKO NMPH mpa-
11 BHJAbHOM Dpa3sMelleHHH KoJec H TPHOOB Ha OCSX MOXKHO B HEKOTODPOU

| CTENeHH 3TOT HEAOCTaTOK ycTpaHuTb. Ha puc. 66 nokasan mpumep Ta-

.' T KOro pasMelleHHs KoJec H TPHOOB Ha OCAX, IPH KOTOPOM YMEHLIIAT- JIE JIE J(E J|E
it | | By s _ ~ 1 1z !
| i ! Fi T B it o
| { | " " bt
il | Z, { }
o i —{ | }4
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Puc. 66. Cxema TpOCTDAHCTBENHOH KOMIIOHOBKHM HacoB

Pue, 65. Cxema K OINpenesienuio ONTHMAJJbIIOrO NOJOMKE-
HHUA LIEHTDPOB KOJeC H TDH6OB

csi TaGapuThl MeXaHM3Ma NO BBICOTE€ M B HEKOTOPOH CTENeHM HOCTH-

[I raercsi BhIpaBHMBaHHE [aBjeHus B TOAWHNHHKaX. llenecooGpasno
‘- 3y0uathlii BeHel 2; 3aBOoAHOro OGapafana pacnoJaraTh nNOCPeLHHE.
I\ |

i B stom cayuae ymembmaeTcs BepoOsITHOCTb Nepekoca GapabaHa, 10-
| CTHUTaeTCs PaBEHCTBO NABJIEHHI B ero NOAMIHNHHKAX, YIYUIIAOTCH ye-
1 JOBHs palGoThl 3y64aToli nmapsl GapaGan — Tpu6 meHTpaabHbE. B moi-
: IWIHIHHKAX  LEHTPAJbHOW oOcH JaBjeHHA Takxe OyAyT nouTu

Puc. 67. CxeMa NIOCKOCTHOU TNAAHMPOBKH KapMaHHLIX
4acos

OAMHAKOBBL. OOBLIUHO 3aMETHBLIH HM3HOC H3-32 BbHICOKHX VAeJbHbIX JaB-

JeHu}l HaG/I0faeTcss B NMOAMINHKAX OCEH, PaClONOKEHHbLIX BOINZH

GapaGana. [Tostomy HeOGXONMMO NPOH3BOLNTL MOBEPOUHBI pacueT
pasMepoB Lang u NOAINNHHKOB Ha yledblioe AaBAeHHe TaK, UYTOOHI
g=P[(dl) <10? H/mn? roe P—narpyska Ha nomumunuuk, H; a d u
[—pnaMerp W AAMHA NOALIMMHHKA, MM. [Tpu BHIMONIHEHHH MJAOCKOCT-
HOMl MJIAHMPOBKH MeXaHN3Ma 4acoB TpeGoBaHHus obecreueHHs: MHHH-
Ma/JbLHBIX AaBjeHuil B nofmunuukax (puc. 66) He yiaeTcs BBINOJHHTL
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C 3aBOJHBIM KOJIECOM Zjp. B uacax xapmanuoro tuma (puc. 67) ock
3aBOJHOTO KJKOuUa W LEeHTPbl leHTpaabHoro (//) m cekynmuoro (/V)
KoJiec pacnojaraiorcs Ha ORHOH IpAMOH, NmpHYeM paccTosHue [ npu-
HHMAaloT NpuOausHTeNbHO paBHBIM (1/4)D. Mexons u3 3Toro noJjoxe-
Hue TourH [I/ (UeHTp MNpPOMEKYTOUHOrO KoJeca) fABISETCH BIOJHE
ONpejleJIeHHbIM U HAXOAUTCA Ha mepeceyeHHH AYT, NDOBeJeHHbIX H3 TO-
Yek I/l u IV pagmycamu, paBHBIMH DacCTOSHUAM MeXAY LEHTPaMK
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A\
cuenagomuxest koaec. Ilonoxenne saBogHOTO Koaeca zyp He CBs3AHO
C AHameTpoM GapaGaHa 2; W ero BHLIGUPAIOT B 3aBUCHMOCTH OT pasMe-
pa A, onpeaensioNIero NOJNOKeHHe 3aBOJHONO TPHBA Zy B BbIpese mJaa-
THHBL JKenartenbHo yBeauuenue pasmepa A, wro IpY BbIGpPaHHOM
OTHOIIEHHH Z1p/2); TO3BOJACT YBEJHUHTb PaaMephl KOJeC, a TaaBHOe
YBEJIMYHTL Da3Mepbl AeTaNlell 3aBOLHOTO MeXaHH3Ma, W3 KOTOPHIX HanGo-
JI€C CJOKHBIMH B H3TOTOBJICHHH SIBASIOTCSA 3aBONHOH TPHG W KYAAUKO-
Bass Mydra. OnHako pasmep A nomxen OBITb BHIGpAaH TAKHM, UTOGLI
OCTaBa/acik- CTeHKA B IJIaTHHE, OTBEPCTHe B KOTODPON TOJ 3aBOLHOI

L}

; YCJOBHSX NPOH3BOLCTBA, 3 TaKKe yno6¢TBO peMoHTa. Tak, eciau He-

JGXOJMMO 3aMEHHTb NMPHIIEAIIYIO B HEFOIHOCTL 3aBOANYIO MPYXKUHY, TO
470 CAEJATh JIETKO, BLIHYB 3aBOJHOM GapabaH H3 MeXaHU3Ma, IPA TOM
':p":gsﬁopxy MexaHH3Ma NPOM3BOAHTH He NOTpebyeTcsi, YTO Bii;!(l—lé() ¢ 2011:
4 SPEHHSI COXDaHEHHs TOYHOCTHBIX XapaKTePHCTHK YacoB. HToOb! obec

. [IeYHUTDb TOUHOCTh PACHOJOXKEHUST OTBEPCTHH H YMeHbIIHTh BEPOATHOCTL
i 4 z
¢ 'f;jﬁoﬂBJleHHﬂ nepekoca ocelt, HeoGXOAMMO NPHAABATbL TaKkyio (popMy MOC

OJHOBPEMEHHO (B KOMILIEKTe) M3 OJlHOH 3arOTOBKH C MOCAELYIOUINM

'!‘ K104 obecriednBano Gbl Xopoulee ero Hanpabienue, I1pn manom pas-
|} Mepe A 3aTpynHsieTcss pasMeluenHe DPBIYAMNKHON CHCTeMbl MeXaHH3Ma
| I 8aBONKH IDYXKUHLI M NepeBofa CTPeNOXK, BecbMa BaxXKHBIM sBaAseTCS
i pasMelleHne Ha NJaTHHE IEHTPOB BPAIEHHs CIYCKOBOTO KOJMeca, BHJ-
‘ 1 KH u Gananca (V, VI, VII). B cayuae AHCKOBOI hOpMB NJIATHHL

| OGLIYHO TPHMEHSIOT NPSMYIO BIJKY, KOTAA BCe YKa3aHHbE TOUKH pac-
| NOJaraloTes Ha OAHOM npamoli. Paccrosinne mexny toukamu V, VI, VII {
BHIOHPAIOT B 3aBHCHMOCTH OT AHAMeTpPa IATHMbI, TOJ0KEHHe TOUKH gol uvactH Mexanmsma. IIpu sTom
VII — Tag, 4ro6bl BHEWIHsIS OKPYXKHOCT Gananca (c BUHTaM¥) HE Bhl- 'Heo6X04HMO CHUMAaTh MOCTLI Ganan-
XOHJa 32 KQHTYP YCTYIIa NJAATHHB U He NepeceKasa BHEUIHIOWn, OKPYK- . ca, BUIKH H CIYCKOBOrO KoJeca.
HOCTL LEHTPaNbLHOTO TPuba. ~ Bpuay TOr0, 4T0 3TH MOCTHI 110 YCJI0-

B uacax, ne umeomux cexyupHoil cTpeaxn (MalorabapuTHble Ha- . BHAM TIIaHEPOBAHHS OOBIYHO OIHO-
Pyunble Yachl), YC/A0BHS NMJAHMPOBKH HECKOJILKO VIIPOLIAIOTCS, TAK Kak ~ onopHble (KOHCOMbHLIE) H € MaJjoH
npu 310M TouKa [V He 06A3aTeIbHO HOMKHA HAXOLHTLCS HA OCH OPAH- L ONOpHOI MOBepxHOCTbIO, Habaoa-
HAT Ha paccTosHHH [=0,25D. D10 co3maeT AyulIHe YCJAOBHS AAS pas- | BTCs1 3HAUHTeJNbHOE H3MEeHeHne oce-
il mewenns touex V, VI, VII. Korna nojoxeHnne OCHOBHBIX TOUEK onpe- . BbIX 3a230DOB, 0cOGeHHO B y3ie 6a-
i Aeneno, Heo6X04UMO PeluTh BOTIPOC O KOJNHYECTBe H KOHTYPe MOCTOB, JlaHca, a 3TO BBbI3bIBAeT e TOJLKO
f B KOTODBIX NMOMEIATea Handni ocel TPHOOB OCHOBHOH KOJMECHOH CH- | Hapymiehue TOYHOCTH XOfa, HO 1 He-
CTeMbl, BHIKH 1 fajanca. [lpn 3ToM He06X0LHMO PYyKOBOACTBOBATHCS | NpaBuibHOE B3aMMOAEHCTBIE AETE- WL I
L | TPeGOBAHHAMN TOYHOCTH GAsHPOBKH JeTaleil u YCIOBHAMH €OOpPKH H ~ Jeh cnycka u 6ananca. [Tostomy, npu nnag;ﬁama : ﬁByh-Iﬂ puismiizorls
il a pasbopku mexannsma. [laTuHa B COCAMHEHHH ¢ MOCTAMH COCTABJSET JI0 BO3MOXMKHOCTH NpeiycMaTpHBaTh MOCT

pasjiefieHuemM ux NMyTeM Da3pesKH ¢pesoir. Kommiekrnas o6paboTKa
COKpallaeT TPYLOEMKOCTb H TIOBBI-
‘l1aeT TOUHOCTh 06PaBOTKH.

YacTo NPHXOAUTCH DEMOHTHPO-
gaTh Y3el CHYyCKOBOTO perynsropa
B CBA3H C MHOTQUUC/AEHHBIMH HeHC-
ipaBHOCTAMH B pabore 3TOH CIOK-,

iﬁ}am, NPH KOTOPOil MexaHHYecKylo O6paGOTKYy HX MOMKHO OBIO BECTi
d
o

""1"'._ .

Puc. 68. Cxema x onpefenenHio He-
COOCHOCTH OTBEPCTHI B HOAIUHTIHH-
Kax

[ Hanbosnee TPYMOEMKYIO M OTBCTCTBEHHYIO YaCTh MeXaHH3Ma, OT KOH-

CTPYKLHH KOTOPOM BO MHONOM 3aBHCHMT KauecTBO uacoB. Basmposanue
LOMK1O obeCneuHBaTh HEH3IMEHHOE TOJOKEHHE HeTadell OTHOCHTeAbLHO
NIaTHHBl NPH MHOTOKpaTHBIX cOopkaX. CTeneHb TOYHOCTH 6a3HPOBKH
NpH 3afaHHON TOYHOCTH H3TOTOBJIEHHA JeTaJell 3aBHCHT OT TJIOMIANH H
pacno/sioxkeHns 6a3lupYOUINX TOBEpPXHOCTel H OT pacnoJjioxeHus QUK-
CHPYIOIIHX ITHPTOB M KOJAOHOK., Heo6xomumo mpeaycmaTpHBaTh BO3-
MOXCHO GOJILIIYIO ONOPHYIO IOBEPXHOCTh MOCTOB. JIyumte, eCJH MOCT
Kacaercs NAaTHHB ABYMS IIJIOCKHMH IIOBEPXHOCTSIMH, HauGoJee yia-
JCHHBIMH OAHA OT ApYro#. I[Ipu Hanuuuu ABYX OMOPHBIX IOBEPXHOCTE(:
Yy MoCTOB obecrneunBaeTcs GOMbIICe MOCTOSHCTBO OCEBbIX 3a3opoB. Oco-
6EHHO 3TO BAXKHO IJI5 OCH HajaHca.

KosnuectBo MocToB onpeaensiercs HCXOAS M3 TPeOOBAHHHN TEXHOJO-

THH COOPKH, a KOHTYPBI HX — OT PACMOJNOMKEHHSI OTBEPCTHI NOM NaNdhL. -

B 6oabmnncTBe CJAy4aeB B OCHOBHOM MeXaHH3Me 4acOB npenrycMmarpu-
BAETCs MSITL MOCTOB, 4 HMEHHO: MOCT 6apaéaHa MJH 3aBOJHOTO MeXa-
HH3Ma; MOCT HEHTDPAaJbHOro, NMPOMEXKYTOUHOTO U CEKYHAHOrO KOJeC;

MOCT CIITYCKOBOr'O KoJieca; MOCT BUJAKH H MOCT y3na 6ananca. Hpﬂ i
KOM pacnpefesenHl MOCTOB OGECTeUHBAeTCsl TEXHOJOTUYHOCTh C60pI(I’I

148

1I0BepXHOCTSIMH. DTO ObIBaeT TPYAHO OCYILECTBHTbL B Manoraéapmubﬁ
| yacax, 10 BIOJHE BO3MOXKHO B KPYMIOradapHTHBIX # CHeIlI;IaJIé)Hl;;
yacax u npubopax. He CﬂeéL}'eT MpH 5TOM YNyCKaTh H3 BHAa VAOOCT
< (1) ClycKa 1 DajaaHca.
ﬁo%f?:bgvfaal(l:;uzemgeﬂﬂuM STBJISIETCS PACMOJNOKeNHe OTOPHBIX nosep(:;
HOCTelt MOCTOB, & BMECTe C 3THM H, (PHKCHPYIOIIIX nerane¥ (LumdeOT_
W KOJIOHOK) N0 OTHONICHHIO OTBEPCTHI B TMOALIMIHHKAX. aKnléiI:nnn—
BepcTHA B TJATHHE H MOCTax MOj QHKcnpymoulne wTHdTH H SROEE;
HUKKH 06paBaThiBaIOTCsl ¢ HEKOTOPBIMH OTKJOHEHHSMH OT 3418 s
OpIMHAT, TO NpH cGopKe MOMXKET HMETb MeCTO HeCOBTIaJleHHeT lrlxe eﬁoc
OTBepCTHH BepXHEro W HUXKHErO MOAUINTHHKOB. 91O BHI3bIBAE ]_LITI/?CI)TOB
OCH, BEJMYMHA KOTOPOrQ 3aBHCHT ellle H OT PacCrONOXKEHHA s
OTHOCHTE/IbHO OTBEPCTHS B MOAmunuuke. Ecam HOMYCTHMbIE (’;‘T};?‘IF{}OT
Hus neHTpa orseperus I (pue. 68) mo KOOpﬂHI—IaTaLé cogﬂ%};{e}me
-+ Ax ¥ Ay, TO HeHTP OTBEPCTHS MOXKeT 3aHHMATh J000€ 11 i
B IIpeflenax KBaApaTa O CTOPOHAMH 2Ax H 2AY, a Makcumalb 5
KioHeHHe TOUKH | OT TEOPeTHYeCKOTo ee MOJNOMEHHs COCTABMIACT

— 1/ TAx) "+ (Ag)2. Tlps Ax=Ay—=A otxnonenne [=A V2.
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[Iycts orBepeTua B niaTHHE NOX WTHGTH (KOJOHKH) M NMOMIIHIHY-
KH obpa6oranbl 0e3 OTKJOHEHH OT 3aJaHHLIX 3HAYEHHH KOOPAHHAT
(puc. 68), a UeHTp OAHOrO H3 WITHOTOB MOCTAa CMELIEH Ha BEJAHUHHY §,
OIHAKO CMelleH TaK; UTO He HAPYLIAITCH YCJaOBHS COOPKH MocTa c
nnaTthHo#. Tlpy Takom monoxenuu mpomsofier CMmelleHne LEHTpa
BePXHero NOJMINIHAKA OTHOCHTENBHO HHXHero Ha Beanuuny 00" =/,
rie ¢==0/l;, orciona 00'=8(ly/ly). Vs aroro cnenyer, uto cMemeHue
(HECOOCHOCTb) OTBEPCTHS B HHXHEM NOAIUMIHHKE OTHOCHTENbHO BepX-
Hero TeM GoJblle, Yem GoJbile OTKJIOHEHHe KOOpAHHAT IiTudTa / or
HOMHHAJbHbIX 3HAYEHHH, UeM JaJbliie pPACHOJNOXKeHO OTBEpCTHE B IIO-
[MHIHHKEe QTHOCHTENbHO (QHKCHPYIOWIUX wWTH(GTOB [ ¥ 2 M uem OamxKe
Mex 1y coboil pacnosoxeHsl WTHOTH. [Ipy HeygauHOM pacnoNOMKeHH 1
¢$uxcnpyromux mMTEPTOB (KONOHOK) HECOOCHOCTh MOMET HOCTHTaTh
3HAUUTEJALHON BeJHUHHBL. .

Hapymenne HOpManbHOro GYHKUHOHHDOBAaHHS MEX2aHH3MAa B pe-
3yJbTaTe nepekoca ocell oco0eHHO MOXeT Habaogartbes B Majoraba-
PUTHBIX Yacax U npubopax IpH HesHauHTeAbHOI asnuHe ocell. Ecan
coepuunte O ¢ cepenunof /| (Touxka O;) © nocrenenno npubamxatse O
X O;, To MOXHO BHIETb, KaK [y yMeHblIaeTC H MNPH coBmaenuu O ¢
O, paccrosinne l,=1[1/2, np1 3TOM HeCOOCHOCTh OyIeT UMeTb MHHUMAJb-
HOe 3HaueHne, paBHOe §/2. D10, pasyMeeTcs, caMblii JAYUIIHHA CAyuah
PaCHONOXKeHHA (PHKCHPYIOWIHX WITHPTOB' OTHOCHTENbHO LEHTpa OTBEp-
CTHA B NOAIIHNHKKE, He BCerAa, olNakKo, BbIIOJIHUMHIH. B obuem cay-
Hae, KOrja MOCT HMeeT HeCKOJNbKO OTBePCTHH moA uandsl, QHKCHPYIO-
mHe wWwrudThl cAeAyeT paenonaraTb Tak, YTOOL npsAMasi, COENMHSAIO-
Was UX LEeHTPHl, NPOXOAHJIA BO3MOMKHO OJHXKEe OTHOCHTENbHO BCeX
LUeHTPOB OTBEpPCTHH B NOMINHNHHKaX. [IpH BhIIOJHEHHH KOMIIOHOBKH
MeXaHH3MOB KapPMaHHbIX M HAPYUYHBIX YaCOB, KOTOpLle MOTYT 3aHHMATh
BEPTHKAJbHOE NOJUXKeHHe, (hopMa 1 pacmojioXeHHe Mocra Gaganca
ILOJIKHbI ONPENeNsiTbCS W3 TOrO YCJAOBHS, YTOGHI HMCKAIOUHTH HJM 3HAa-
YHTENbHO YMEHbIIUTL BAMSAHHE HeYypPaBHOBEIIEHHOCTH CIHPAAH Ha XOI
YacoB. . ‘

[TonoxeHne ueHTPA TSIKECTH CNHUPANH MOXKET ObITh ONpeleneHo
pacueTHbIM nyTeM. KOOpAHHATH WEHTpa TSMECTH JeBOH MJAOCKOH CIH-
pajn onpenessloTes 1Mo ypaBHeHHsM [I] Ajs Leaoro YHCAA BHTKOB:
x=2ary/L; y=—r?/L,

[ns npaBoff cupanu ¢ ueNbiM YuCAOM BUTKOB (B=0°) umeem x=
=2ary[L; y=ry*|L.

Tax xax napamerp a Mana [a={/(2n) =Fkih/(2n), roe { —war cou-

panu; Ry — KosbduiueHT KpaTHoCTH (By=3--7); h—rToaIuHHa CIH-
panu], To aGClUucCOd X MOXHO mpeHeGpeub, CYHTAs, UYTO MJS IEJNOro
YHCJa BUTKOB LIEHTP TSIKECTH CIHPAJIH HAaXOAHMTCA HA OCH OpAMHAT Ha
PACCTOSHHHE Y= X=ry?/L OT Hauaja KOODAHHAT, Ile 3HAKH IJIOC H MH-
HYC COOTBETCTBEHHO [JIf [IPaBOH H JeBOH crnHpaer.

B ofwem ciyuae npH J060M 3HAUEHHH YrJOBOrO cMemleHus B To-

uex KpenJenust cmupann (0°<<p<<360°) meHTp TAXKeCTH €e HAXOAMUTCA
Ha NepneHANKyasipe, NPOBEIeHHOM UYepe3 Hauajlo KOOPAMHAT K NpSMOH,
Npoxondllel yepes HayaJo KOOPAMHAT M LEHTP KOJOHKH, a LEHTP KO-
JIOHKH CIHpPAaJH AOJMXKEH pPACloNaraThCsl Ha NPAMOH, IpOXoAsLiel yepes
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:. BpallleHNsl BHAKY ¥ Gananca. Tak Kak yros 3akpyYHBaHHsS CIHPAIH
MAaJ B CPaBHEHHH C ee MOJHBIM yraoM 8=2an-+f, To B mnpouecce Je-
\(OPMALIMK LEHTP TSKECTH CIHPANH TepeMellaeTcs no KPHBOHA, Malo
TAHUAIOIIENCS OT OKpyKuocTy. [105TOMY MOXKHO JONYCTHTD, UTO HEHTP
 THMKECTH CIMPAy HAXOAHTCA HAa HEH3MEHHOM DAacCTOSHHM OTHOCHTEJb-
" go nmeutpa Ganauca. Mmes B BHAY, YTO ONTHMalbHOe YIJIOBOE CMelle-
| yye p TOUEK KPeIsieHHs KOHLOB CHHPaNH AJS KaxXJ0ro kaniubpa 4acos
‘pasauuHo (§ 24), TO pasaHUHO Gymer u pacrosnoxeHue KoJorku. Ilpn
BBIGODE MecTa AJIsi PacrloNoXKeHUus KOJOHKH HeoOX0AuMo npelycMaTpH-
‘paTh YIOOCTBO 3aKpemJieHHs ee BHNTOM B MocTHKe Ganauca. Pacnoio-
JKeHHe IIeHTPOB CIYCKOBOrO KoJeca, BUJIKH H 6allanca Heo6xoiAnMo npo-
' §3BOAMTH ¢ YUETOM DACIIOJOXKEHHs KOJOHKH, a BMECTe ¢ 9THM pelaTth
| BONPOC O KOHCTPYKIHH aHKepHOH Bmiky, OueBHINO, YTO C YUETOM H3-
" JIOKEHHOr'0 TPaBUfia O PACMOJNOKEHHH KOJNOHKM OTHOCHTE/IbHO JHHHH
~ paBHoBecus GasaHca B psjle cAyUaes Oyzer naubonee nenecoobpasHbiM
' npumenenHe GOKOBOH BHJKH B 3aBHCHMOCTH OT dbopMbl IIIATHHBI B pac-
" [oJI0EeHHUST OCHOBHOH KOJIECHOH CHCTEMBL. .
b ,




TTABA Vil
il i MASATHMKOBBIE YACHI

| | B MasiTHHROBHIX uacax B KauecTse OCUMJIATOPA NPUMEHSIOT MasT-
2L HuK. ITo sToit nmpuuune MasgTHHKOBBIE Yachl MOrYT OBITb TOMBLKO CTALIO-
HapHOro Tuna. BHTOBBIE MASITHHKOBBIE YaChi GLIBAIOT HaCTeHHBIMH, Ha-
! . CTOJIbHBIMH B HAMOJABHBIMH., OTAHYAIOTCS OHH MeXIy coGofi rabapura-
| | .l I MH, ONpENeIseMbIMH I'MIaBHbIM 00pasoM AAHHOH MasiTHHKa, KOTOpas
IR | 3dBHCHT OT NepHoAa Konebanus,
{ ! s GBITOBBHIX MasTHHKOBBIX YacoOB NeproAbl Kogaebanusg MasgTHHK2
l | ..!'! paBubl 0,6--2,0 ¢, npuueM MaKcHMadbHBIE H MUHHMAJLHBIE 3HaYeHU s
I

J8 Jg

/36 3536 37

i

l [EPHOAA TPHUMEHAIOT IS HATIONBHBIX H HACTOABHBIX YacOB, a CPefHHe
| sHavenus (1,1--1,5 ¢) — nas macremHBIX wacoB. Hanodpubie YaChl
il OOBIYHO HMEIOT THpEBOI NPHUBOJ, HacTeHHble Yachl GbIBAIOT KAK ¢ [H-
1 PEBbIM, TaK W C NPYXHHHBIM NPHBOAOM, B HACTONBHBLIX MASTHHKOBBIX
RE facax IpUMEHSIOT TOJbKO NMPYXKHHHEIH npuBoA. HauGoabuiee pacmpo-
' l-ii CTPaHEHHe HMEIOT HACTeHHble YAChl. "
il Omu GBIBAIOT JIPOCTHIMH U CAOKHBIMH, €CAN MEXAHH3M YaCOB UMEeT
.| |' JONONHATENbHbIE YCTPOHCTBA AJs MOLAUYM 3BYKOBOTO CHCHAJA (6os) B

3 Jq 31 g7 i3

!
.
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| il OnpejeeHHble MOMEHTH Bpemend, HanoabHble wachl Takxke OOBIUHO i
| '!il CHaGXKAIOTCSl MeXauusMoM 608, OLAIOUIUM 3BYKOBbIE CHIHAJBI Yepes . ] A Dg

I ]! Kax b€ YETBEPTb Haca M 4ac. B HACTONbHBIX MAFTHUKOBHIX 9acax B ] P\ VTN [ hsanr
| ;.'5 . GOMLIIHHCTBE CAyYyaeB NPHMEHSIOT JHG0 MeXaHH3M 6os,, 160 Mexa- : - w
i I|| HU3M KaNleHAaps, HIH ke o6a MeXaHH3Ma BMeCTe.

|

g

il ITO, BLICOKOKAYeCTBEHHblE MaSITHHKOBLIE YAChl ¢ 60eM BBITOBOrO Ha-

‘ | sHaveHus, OTIHYAIOIHecs BLICOKOH TOYHOCTBIO X0Aa W KPACHBON BHel- " <
| Heit ornenkoi. ITo TexuuyeckuM TpeGoBaHUSIM NPOAO/IKHTENLHOCTD HX

i pabothi He MeHee 8 CyTOK, a cpepHuil CYTOUHBIH XOA He NOMKEeH mpe-

I BRIIATL +5 ¢. CrneumanbHbllt MexanusMm JOMKeH OTGHBATh Yachl H

| YeTBEpTH vaca. MexaHHSM HamoMBLHBIX YacOB COCTOMT H3 TPeX caMmo- .

| CTOSITE/BHBIX KHHCMATHYECKHX Lienell: KHHeMATHYeCKON [end MeXxaHn3-

| - Ma XOJa; KHHeMaTHYeCKOH Lenu MeXaHHaMa 6Osl YeTBepTell 4acoB: Kiu-

‘ HeMaTHYeCKOH uenu MexaHusma 60s 4acos.

l Kaxnas xunemaTHYecKas uenb HMeeT CaMOCTOSTENbHBIN THPEBOH

I TIPHBOL, 4 CBSI3b MEXIY OTHENbHBIMH MeXaHHSMaMM M HX COTJIACOBAH-

il Has paGoTa BO BDEMEHH OCYIECTBASLTCS ¢ IOMOLIBIO CHCTEMbI phluaroz

U KYJa4KOB.

| | Ha puc. 69 npeacraBnena kunematnueckas cxemMa HanoJbHBIX 12COS

] ‘ «Poccns», Kunemartnueckas llemb MexaHH3Ma XOfa BKIIOUAET B cebsa

|

|

|

|

!

|

|

] | ! i § 28. HanonbHble MasTHMKOBbBIE Yachl ]
il :
|
|
|

Puc, 69. KuneMaTHueckasl ¢xeMa HamnoJibHBIX 4acoB

-

| e

ABHraTeNb, KOJNECHYIO Nepefauy H CNYCKOBOH PeryasTop MasTHHKOBO-
O THNA, B KOTOPOM NpHMeHeH cnyck [ parama. y

[lepenaua nBuxkenns ocyulecTBasieTes TaK: [IPUBOJHOE KOJeco H7 — -
TpuG 106aBOUHOrO Koseca 58, no6aBouHOe Koteco 60 — TpuO LeHTpaNb-
L HOTO KoJleca 96, uenTpasibHoe Koneco 59 — Tpub cnyckosoro koseca 20,

- Ha OCH KOTOpOro HacaxeHo CIyCKOBoe KoJeco 2/, B3auMoaelicTByoiee
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¢ ankepom 22, C ocbio 106aBOYHOre Koseca 60 (pHKUMOHHO COelMHel
MHHYTHOE KoJieco 50, HaxoAsileecs: B 3aleN/IeHHH ¢ TPHOOM 48 MuHyT-
HOH CTPEJKH, KOTOPHIH TakkKe CoelHHEeH -G PHUKIHOHHO ¢ OCbIo 47 HeHT-
pasbHOro Koseca. Tpub 5/ MUHYTHOro KOmeca, KeCTKO COeMUUENHbIH
KoJliecoM 50, HaXOAMTCH B 3alleNJeHHH C YACOBLIM Kosecom 49, cBo601-
| HO BpallaloliuMcsl Ha BTYJKe Tpuba 48 MHHYTHON CTpesNKH, HA KOTO-
1 Po# no Tyro#f mocajxe sakpeliena MHHYTHas cTpenka. YacoBas cTpes-
' Ka HacameHa Ha BTYJKY YaCOBOrO KoJjieca.
‘ Kunematnueckas uenb mexanuama 6ost 4acoB COCTOHT H3 THPEBOTO
ABHTaTe/s, KOJIECHOH MEepPelayd M Peryastopa CKOPOCTH ¢ BO3AYIIHBIM
‘| conpoTusieHueM. [IBuKenne nepelaercs caedylOmHEM 06pa3oM: KoJIeco
I 42 — 1pu6 34, xoneco 3/ — Tpu6 30, Koaeco 37 — Tpub 35, xoneco 33 —
1y TPUG 32, Ha OCH KOTOPOro (PPHKLHOHHO 3aKperlieH peryastop 29.
i “DPHKUHOHHOE COEJMHEHHE DEryJaTopa ¢ OChIO IpeoXpaHsieT oOT
‘ \ I NOJOMKH 3YObsl M Landsl TPHOOB B MOMEHT OKOHUAHHS PabOTHl Mexa-
1§ | HH3Ma, KOTLa PerynaTop HMeeT GOJBIIVIO CKOPOCTh BpauieHusi. Takos
HKe CoelHHeHHe Pery/siTopa ¢ OCbI0 NPENYCMOTPEHO B LENH MeXaHu3ma
. 601 ueTBepTell YACOB, KOTOPAas COCTOMT H3 TUPEeBOro ABHIaTess, 3y0-
(] b HaTOH nepeflau M peryJisitopa. J|BHXKeHHe TepeNaeTcsi TAKHM obpa-
' 30M: IpHBOZHOE KoJleco 63— tpub 2, xoneco 4 — Tpub 7, Koneco & —
‘ il Tpub 10, koneco 14— tpu6 11, koneco 19 — Tpu6 18, na ocn KOTOPOTO
i|
|
|
|

3akpermieH peryastop /2. PaccMOTPHM B3aHMOCBS3b OTHEAbHBIX KHHE-

MaTHUYECKHX Lenedi BO BpeMs paboThl MeXaHU3IMOB 60 YeTBepTen o
.u“l YacoB.

I I Ha cxeme nokasano nomoxmewue, Koria uackl mpoGHJIH TPH HeTBep-
it |
(|

| TH ¥aca W pblyar 62 monas Bo BnagHHY Kynauka 61, Kynawox 53 6os

1 HeTBEpTeH 4aca, UMelOlHit YeThipe BLICTYNA, OAWH H3 KOTOPBIX G0Jbliie

| APYruX, ¥ECTKO 3aKPemnJieH Ha BTyJKe Tpuba 48 MHHYTHOH CTPEIKH H

\ : BpalllaeTcsl CO CKOPOCTLIO OAMH 060pPOT B uac.

| BHICTYNIBl Ky/adKa Noc/aef0BATENbHO B3aUMOJEHCTBYIOT CO INTH{(-

il TOM 52, 3aKpelUIeHHBIM B NPENOXPaHHTENbHOM pbiuare 62, u momnHMa-
| '(i b - 10T ero. Prruar 62 BsaumonieficTByer ¢ puiuaroM 25 Gos ueTBepTel yaca,

Il |' 1 j ¢ puruarom / 60s wacoB u peiuarom 9 3amopa Gos yeTBepTeld yaca i
‘I i nopuuMaet ux. [Ipu aTom ocBoGoxnaercs Koseco /4 nOBeCTKH U 3anep-
| MHBAETCA CTONOPHOE Koseco /6, mTudT 15 KOTOPOro ynupaeres B Bbi-

I ' cryn 17 puiuara 25, Kak toasko mTubT 52 ynager ¢ BBICTYIIa KyJaykKa

| ‘ I ' 53, mpouzoiineT ocBOGOK AeHHe wrHpTa 15, a BMECTE ¢ TEM M CTOTOP-
‘ J j HOro KoJsieca I6.

|

i

‘ Best konecnast cnereMa MexamusMa Gost ueTBepTeli uaca TIPHXOANT
|

|
I B nBuXenne. OT Kosiec 6 n 8 NPHBOAATCH BO BpallleHHe 3BE3NOYKH 3,
e | B3aHMOAGHCTBYIOIHe ¢ MonoToukamu 5. Kynauok 55 wersepreit waca
. ‘ l || HMEET YeTbIpe CeKTOpa, YIJIbl KOTOPHX OTHOCATEs Kak 1:2:3:4, uto

waca. Ilpu paGore mexanusma Gos uweTmepTell uaca wTHGT 54 phiyara
! cKOMB3UT MO OXHOMY H3 BHICTYHOB KyJauka 55, a 3aTeM nomnanaer BO

‘ HEOOXOAHMMO ANl OTOHBAHHS OLHOM, ABYX, TPEX M 4eTbipeX uerBepreli
|
Bnaauny Kynauxa. ITpu stom npomcxonut mosopoT phiuara ! Gost ga-

COB, a BMECTe C HAM H phl4ara 9 3anopa uwerBepTeil, B BLICTYI KOTOpOro ‘ i g A
ynupaercs wTHdT /3 Koneca moBectku. [locse 3Toro IBHXKEHHe B Ileny Puc. 71. Bua Ha mexanusm co cuatoft sagHell niaTHHOMN
MexanusMa 605 yersepTell npekpainaercs. [Ipy oT6HBaHUK YacoB Baa- !
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MOZeHcTBHe JeTajell MeXaHH3Ma OCYINeCTBJISETCs TakK: KOTAA 4achl o7- CueTHBII phlYar 0cBoGOXKAaeT rpebenky 4/, KoTOpas Noj AeHCTBHEM

L OHBAIOT YeThlpe YEeTBEPTH, WITHPT 54 peluara YacoB CKOMB3HUT TO Haj- - mpyXHHB 43 nMOBOpauMBaeTCH, 4 BMECTe C Heil MOBOpaYHBAETCH U Pil-
(41 6oabllleMy CeKTOPY (BBICTYNy) KyJauka 99, MpH STOM NPOHCXOAUT gar 44, mtudT 46 KOTOPOTO KacaeTcest ONHOrO U3 BBICTYHOB Ky/aauka 45,
dil i noabem poiuara / 6osi 4acoB, B MOMEHT, KOrla 3aKaHUHBAETCSl OTOu- Jlpy NOBODOTE CYETHOrO pbiuara 38 ero BTOPON BBICTYI OCBOOOMKIACT
(| W; BaHHe UeTBEPTOH UeTBepTH, phiuar [, 3aHHMAasi CaMOe BepXHee MON0Me- KyJaadoK 39 rpeGenku 4/, B pesysbTaTe uero KojecHas CHCTeMa 60
| {;|'I HHe, HajlaBIHBaeT Ha BbICTyl'I CYETHOTO pblyara 38 W [OZHHUMAET Tio- ' gacoB MPUXOMMT BO BpallleHHe IO TeX IIOp, NOKa MITU(T, 3aKpenIeHHblil
l

|
‘ I CAeIHHH. ; B kosiece 33, He KocHeTest ynopa 36, 3aKperuieHHOro B phiyare /. ITHM
l ' 3aKaHUMBAETCS NOATOTOBKA MeXaHH3Ma K OTGHMBaHMI0 uwacoB. Ilocae

a) A-A

| |i [|
i
- i , -l!. ) £-r o b
1
| J i ||r 63 Z'ﬂ ! II; ‘
| | ‘! || e J ‘ i Z” . ‘ = =
1 . SRS | /! 2 |
i : ; o g bl 77 I )
| | .!I | | Z’Z 14 z'I
_I | | |
6. NNy Bdwu & 11,8817
i 35

Prc. 73. Paspes mo mexanusMmy 605 4acoB H ueTBepTeil

TOrO Kak wrtudT 54 nomajnaer BO BHaAMHY KyJauka 95, pwuar / ony-
CKaeTcs, MPU 3TOM pblyar 9 3anupaer KOJECHYIO CHCTeMYy MeXaHH3Ma -
Gos1 uerBepTeit, a ynop 36 ocsoboxzaer wTHOT 64 Kojaeca 33 (puc.
73, a) ocBoboxKIaeT KOJECHYIO CHCTeMy MeXaHn3Ma 605 4acoB, KOTO-
* pas MPHXOAMT BO BpallieHue. 3Be3fouxa 24, B3aUMOLEHCTBYS ¢ pblua-
rom 26, IpHBOAUT B JABMIKEHIE MOJOTOYKH 23 Yroa noBopoTa KOTOPHIX
MOXKET PEry/JHpOBaThCSH IKCUEHTPUKOBLIM BHHTOM 28, B KOTOpBIi ynu-
paercs Gydepuas npyxuHa 27. Kynauok 39 rpeGenkn umeer wtudT 40,
 KOTOpBIfl npH BpallleHHH KyJauka B3aHMOJAeHCTByeT ¢ 3yfuamu rpebeH-
| KM U 32 ofuH 000pOT noBopauuBaeT rpedeHKy Ha OfuH 3y0, YTO COOT-
BETCTBYeT OAHOMY yXapy MOJAOTKOB. Dofl wacoB mpoponaaercs IO Tex
Nop, NOKa CYETHBbIHA pbruar 88 He 3anajieT 3a NPaBYIO TOPLEBYIO NOBEpX-
HOCTb rpebenku 4/ U KoJeCHas CHCTEMa OCTaHaBJAHBAETC .

Puc. 72. Paspes no ocsM Mexanu3Ma XoJa HamOAbHHX Yacom
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Ha puc. 70 nokasan MexaHH3M 4acoB €O CHATHIM HHMepOIaTOM. Me-
XxaHn3M 0051 1306pakeH B MOMEHT HauaJaa OTOHBaBHA YaCOB.

Ha puc. 71 npuBefeHa KojecHasi nepejaua HAaMOABHEIX HaCOB CG
cHATOH 3ajHedl muatuHOH. CueBa pacrno/iomeH MeXaHH3M 8o Hacos,
cnpaBa — MexaHW3M 60a uerBepTefl. MeXaHH3M XONa pacloNOXKeH &
cepenune. Ha puc. 72 nmokasan paspes no ocam nepefauyn MexXaBHaMa
yacoB. Ha puc, 73, a npencrasien paspes no ocaM nepenaun MeXaHHs-
Ma 60si 4acoB, a Ha PHC. 73, 6 — pazpes 110 OciM Nepeflaul MeXaHH3Mz
6ost yeTBepTeil. :

3aBofHOe YCTPOHCTBO B paccMaTpHBAaeMBIX MeXaHH3MaX TaKoe XKe,
KaK i B MeXaHH3Me XOla YacoB.

Tpumep 3, [TponssecTn KuHEMaTHYECKUIl pacueT yacoB; B KauecTBe HCXOLHBIX Hal-
HBIX /N1 KHHEMATHYECKOrO pacueTa 3aflalbl CAENYIONIME BEeJMUMHBI NPOLOJKHTENL-
HOCTL paboThl yacoB £=168 u (7 cyTOK); uachl JONKHBI OTCUHTHIBATH BPEMA B Yacax
H MHHYTax; YMCJO 3y0beB CIYCKOBOTO KoXeca Z¢'x=40; nepnoa xonebanus MasTHHKG
T=2 ¢; npOMeXYTOK BPEMEHH MeXKAYy ABYMA TOCHeNOBATENLHEMH YAAPAMH MOJOTOU-
KOB 6051 4acos Ti=3 ¢; TPOMEKYTOK BpEMEHH MEKAY ABYMA NOCAENOBATEIbHEIMH YAA-
paMu MOMOTOUKOB 60fi HeTBepTed Ta=2 ¢; BEHICOTA ONYCKAHMS THPH 34 CeMb CYTOK
h=1200 M.

Pemweunne [o ycnosusm o6CyKuBaHHs LeiecOO6PA3HO NPHHATL OJHHAKOBYIO
BBICOTY OMYCKaHMs THPb 3a Becb mepHofi pabothl. B sToM cayuae uMeeTcs BO3MOXK-
HOCTb TIPUHATH [AJs] BCeX KHHEMAaTHUECKHX LemeH OAHY H TY e KOHCTPYKUHIO 3aBOjI-

- HOTO yCTpoiicTBa. 3afaBasch AHAMETPOM 3BE3LOUKH THPEBOro JBHraTens d=45 .,

OTIpeneasIoT YHCI0 060POTOB KoJjieca JABUraTeas 3a | 4
n; = hj(ndf) = 1200/(3, 14-45-168) =~ 100/1978,2 ~ 0,05 06/u,
Yucno xoaebauufi mastHuka N=3600/T. Tak kak T=2 ¢, To N=3600/2=
1800 xoum/u.

Uncno 060poTOB CNYCKOBOTO KOJECA fo,x=N/zc x=1800/40=45 o6/u.
O6iee mepenaTouHOe OTHOLIEHHE MEXKAY OCSMH. KOJeca ABHraTels H Tpuba cmyc-

_KOBOTO KOIeca iogm=Me.x/Mg=45/0,05=900.

O6uice nmepenaTouHoe OTHOWIEHHE fogm=1I1is, IIe {; — NEPELATOUHOE OTHOLIENHE
MEXKAY OCAMH [ABHUraTenss ¥ TPHOOM UEHTPAJBLHOTO KOJECa; f{; — Nepef4TOUHOE OTHO-
IieHHe MEXAY HEeHTPANLHBIM KOJecOM H TPHOOM CIYCKOBOTO KOJECA.

O6osnauas upcno OGOPOTOB LEHTPANBHONO KoOJeca figx 006/4, fynzeM HMeTb
il':”r:.x[n;: H l'2=nc.}</nq.k- :

Tak Kak MO YCJHOBHSIM OTCYETAa BPEMEHH fgx=1 06/4, TO {j="Rg.x/Nz=1/0,05=20.
Torna iy="ne.x/fin.x=45/1=45. ; -

Kaxnoe H3 3THX IepeflaTOUHBIX OTHOIUEHMHi MOIKNO OCYIIECTBHTh ABYMS NApaMu
kozec. B 3ToM cryzae ocHOBHASI KOMeCHas Niepefaua 0T ABUTATENS K PEryAaTopy OyxeT
HMeTh ueThipe Napel 3yGuaThix kogec. OfHaKo B HATIOJBHEIX Yacax B OCHOBHOM Tepe-
Aaue NMPUMEHeHO TOMNBKO TPH 3yfuaThkle Mapel, a MHeHTpAAbHAST OChb HAXOAHTCH .BHE
obimell KMHeMAaTHUECKON 1LenH. l{an}xeﬂue OT ABHTaTensl NepefaeTcs B ABYX HANpPaB-

JIEHARX! K CIYCKOBOMY DeryssTOpY H CTPeJOUHOMY MexauusMy. B coOTBeTCTBHH co
cxeMoil nepesaun (puc. 72). -

Logm = (21/27) (22/23) (23/25) = 900,

(@
iy =(21/2;) (24 2g) = 20. (6)

Hexmouas u3 (a) u (6) orHowenue 21/2,/, moTydnm
(20/29) (23/23) (24/2;) = 45. (8)

TTepenartouiioe OTHOIIEHHE éTpenotlﬂoro_ MexaHH3Ma paBHO 1/12, CELOBATENBHO,
(242,) (25'[25") = 1/12. Tlonaras z4'[zs=1/2, Ha ocuoBalny (B) NONYYHM

(22/23) (23/23) =90 maw  (29/25) (25/23) = (80/8) (T2/8).
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.Toraa mepeRaTouHoe OTHOLIeHHe Ha ocHoBanuu (6)
z1/z; = 100/10 = 10.
TMoa6rpaloT uncAa 3y6heB X0JeC CTPEJOYHOro MeXanusMa

(24/24) (25/25) = (28/56) (12/72) = 1 /1_2.

CrnefyeT HMeTh B BHALY, UTO NIPH pacueTe 3y0uaTOHl Tiepejlayn CTPEJOYHOro Mexa-

:HusMa JONKHO coboaaThCa YCaoBHe CUelNseMOoCTH K0Jiec¢, KOTOpoe HMeeT BHJI

(24 + 2 m = (25 + z5) m1,

i X 3y6uaTeX map.
PHe M H My — MOLYJH 3amelUIeHHsl COOTBETCTBYIOMH
" Tlpu 24424 =25+25" MOLYIb m=1mm, T. e BCe KOJeca CTPENOUHOTO MeXaHW3Ma

HMEOT OAHHAKOBEI MOAYb. i
Yucso yAAPOB MOJIOTOYKOB MexaHn3Ma 605 UacoB 32 CeMb CYTOK

=2.7(0 +2+3+..+12)=1092
ﬂﬁoummmemuocn pabothl Mexaiunsma Gos uacos fi=nt = 1092-3=3276 c.
TIpuHAMAIOT UHCAO 3yObeB 3BE3A0UKH Z3p = 12, Torga :
nss = 60/(235T)) = 60/(12:3) = 5/3 06/mun.
TpHEMMAIOT YHCHO 0GOPOTOB perynsATapa np=1500 o6/muu. Ilepemarounoe OTHO-

HieHue MeXIy OCAMHM 3BE3/L0YKH H Dery.iaropa iy=np/nzs=1500-3/5=900.
O6iwee nepenaTOUHOE OTHOLIEHHE MeXann3ma 60% 1acoB

108 = Ryt /(60m;) = 1500-3276/(60-8 ,5) == 9700,

re ny =h/(7d) =1200/(3,14-45) =8,56 —uncao 060pOTOB KOJECAa THPEBOre NPHBOAA,
OJIMHAKOBOE LIS BCEX TPeX MEXaHH3MOB.
Tak Kak f;06m=1iilz, TO

I} = dyogm/iz = 9700/900 = 97/9.

Tlon6upatoT 3y6uaTsie napsl B Nepesaue, HMes B BUIY, UTO NEPEATOUHOE OTHOLIE
HHe KamIoi mapsl JOMKHO OuiTh 7--12, TOrma (cM. pHc. 73, a) byleM HMETb

8o = E1l3 = (97/9) (900/1) = (26/25) (21/27) (28/ 25) (2] 29) =
= (97/9) (90/10) (80/8) (80/8).

Uneno yIapoB MOJOTOYKOB MexaHH3Ma GO yeTBepTeH n1=7~2[(1+2+3+4)12]==
=1680. Bpems padoTsl Mexaunsma 6os 4eTBEPTEH -
fo=nTg= 1680-2 = 3360 c.
3afalTcs YACJIOM 0GOPOTOB OCH 3BE3[0UEK 6os ng=4 o6/MHH, TOTAa NepelaTod-
Hoe OTHOMIEHAE OT OCH 3Be3jovek 60sl 1O OCH PeTyasaTopa
ip = Rper/Ne = 150074 = 375.

310 nepeiaTounoe OTHOLIEHHEe MOXK1IO INpeACTaBHTb B BHIAC OTAeAbLHBIX COCTaB-

~ asuomux (cM. pHC. 73, 6).

1y = 375/1 = (215/212) (212/219) (213/213) (214/214) = _
=(1/2) (1071) (10/1)(7 ,5/1) = (50/100) (100/10) (100/10) (75/10),

Ile 255 — YHCHO 3yObeB Kojeca 6 (. pHc. 69).
159




06[]1_(3(—3 nepefaToyHoe OTIIOLIEHHEe MeXaHu3Ma
{9061 = Mperta/(n,-60) = 1500-3360/(8,5-60) == 10000,
Tak xax izoom=10iy, rae iy’ =iz (215/z;5) =375 (100/50) =750, To
i) = igopm/iq = 10000/750 = 40/3.
STO NIePpeaaTodHoe OTHOILUeHHe MOZKHO OCYUIECTBHTDL ABYMS napaMH KoJec
; i1 = (210/2}0) (211/2};) = (64716) (50/15) = 40/3,
HOCJIEII\OBaTe.JII;;HOCTb pacyera MasiTHHKOBOrQ CIYCKOBOIo peryas-
TOpa. I/ICXOllIIbIMH JAaHHbIMU 45 pacuetra ABJAAKTCA MOMEHT Ha OCH
CITYyCKOBOTrO XKojeca My, .H-M'M; nepHoa KosgebGaHHA MasiTHMKA 7, c.

Pacuer npousBoautces B Takoit nociefoBaTe LHOCTH:
1. Onpenensior npuBeleHHy0 AAHHY (MM) MasiTHHKA

I =Tg/(4n?),

rae g =9810 MM/c? — yCKOpEHHEe CHJIBI TAKECTH.
[pusenennas AnuHa MoxeT GbITb TakKe ONpesesena Kak

L=tk (117)

rae J u K — moMeHT uHepuuu (r-MM) u cTatuueckuii Mmoment (H-MMm)
MasiTHHKA,

HJIH

(116)

z“=g_(2./;/21{,.), (118)
rae ZJ; n ZK;—cyMMa MOMEHTOB HHePIHH M CTATHYECKHX MOMEHTOB
OT/Ie/bHBIX JeTajell H BX 3JeMeHTOB. :

2. Hcxons M3 raGapHTHBIX pasMepoB KOPIyca -4acoB H NPHBEIEH-
HOH JJIMHLI MasiTHHKA 3a[alOTCH MaKCUMaJbHBIM 3HAYEHHEM AMILIHTY-
Abl KoneGanua Mmyy. PykoBoncTBydacs coobpamenusiMu, H310KEHHBIMH
B 1. IV, BbI6HpAIOT KOHCTPYKIMIO CYCKA H €r0 OCHOBHBIE MapaMeTphl.
Cuaua/ia CTPOSIT CIIYCK, a 3aTeM ONMpeAeJsiioT 3HAUEHHS MOCTOSHHBIX H
nepeMeHHbIX BXOAAIIMX B YpaBHEHHS MOMEHTOB TPEHHS H HMITYJbCa.
3aTeM HaXOIAT CPeIHHE 3HAUECHHS UMNYJbCHOH QYHKUME Fy; u QyHK-
unH tpenns Frp (em. ro. IV)., : .

3. B 3aBHCHMOCTH OT BhIGPaHHOH KOHCTPYKLHH CIYCKa HCIOMb3YIOT
pacyeTHble ypasHeHHs (45), (47), (63), usz xoropuix onpefensior K,
noxcras/asist 3Hauenus Mqy, @ u apyrux Beauums. as uacos ¢ mpy-
XKHUHHBIM JBHTaTeJseM K onpenensior npH MHHHMAaJbHBIX -3HAYEHHSX
Moy 1 ®. Nanee nuz (117) naxomsr J.
© 4. Pacuer MasiTHHKa CBOJAMTCS K ONpeNeJeHHIO pasMepoB JHH3HI,
KOT[d pasMepbl ApPYruX JeTaftefl MasiTHHKA YCTaHABJIHBAIOTCS M3 KOH-
CTPYKTHBHLIX coo6paxeHuil. Eciin MagTHUK KOMNEHCAallHOHHbIH, TO BHA-
yaJjie NMPOH3BOAAT pacyeT TEMIepaTypHOH KOMIEHCAUHH H ONPEAeNasioT
LMHHY KOMIeNCAUMOHHBIX TPYBOK. YpaBHeHHe KOMIEHCAUHH (pHC. 74)

Lo, +lo,=la, (119)
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Pl Oy, Gc H @ — TEPMHYECKHe KOI(GHIACHTH HHBApa, CTAJIH H KOM-
[eHCALMOUKON TPYOKH, COCTOfLIEH M3 JABYX YacTell: JIaTYHHOH U CTallb-
jio#; [y — IMMHA MHBAPHOTO CTEPIKHS, YYACTBYOLIAsi B KOMIIGHCALHH;
[+ — NJIHHA KOMIMEHCALMOHHON TPYOKH; TEepPMHUYECKHH KO3(hpHUIHEHT
KOMIIEHCAHOHHOM TPYGKH -

a, = (l.qa.q '|_ ItcC"c )/lr

3nech lr=Ia+1¢, Iy v I — NAMHBL TaTYHHOH W CTaabHOH TPYGOK; Gz —
TepMHUECKHH KO3 HIHEeHT JaTyHH. OpPHEHTHPOBOYHO MOXKHO NpHHH-
anJ l[[xln; Uy = 1,0' 10—6; dg= 17,6' 10_'_6 H de= 1 1,7 10_6.

(120)

;=L OOONWE [ 4 ook
: ' e P e e
i NS 3;

&

Puc. 74. CxeMa Kk pacueTy MasTHHKA

[opcrasasst B (119) BHauane ay=ac, a 3aTeM ar=ay, OTIpeaensiiorT
JIpesiesibl H3MEeHEeHHS! NJIMHBl KOMNEHCAUHOHHOR TPYOKH, NpUHHMAs 3a-
TeM sHAueHHe [r KaK cpelnee B MOJyYedHbIX Tpefenax. Tak kak [,=

=lp — by, TO ¢ yuetom (119) u (120)

tn:[lnau—_(ir‘*l;)uc]/(‘u.u—uc)' (121)

Tlocne [; naxomar .

Onpefensior MOMEHTH MHEPLMH JeTasiell OTHOCHTEJbHO OCH TMOABe-
¢a O (puc. 74), npuHHMas yAeAbHBI Bec NS CTAJH y1=28-10-3 H/mm®
A 115 1aTyHH y2=28,5-10-5 H/mm3.

MoMeHT MHEepUKH CTepXKHs

Jo= 1y, ()] [12/124d%/16 4 (64727,

MomeHT HHepIUH perynHpoBOYHOH raiiku

o= [ (di— ) H o 12+ (d3— a2)16 4 (- b+ H 2,

MoMeHT HHepLUHH KOHTPrafixu

Jo=[n/4g))(d3—a*) H v, [H3/12 -+ (d3-- a?)/16 +(lut-b+ 1,6H, ],

MoMeHT HHepLHH BHICTYNAIOWel YacTH KOMMEHCANHOHHOM TPYOKH

{ Jo=[n/(4g)|(a}—a*) !}y, + [1;’/12+(d§_d2)/16+’(ln+bl'_li/z)z]' |
6 — 1201 \
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| MomMeHT mHepUHH HaKOHEUHWKa, NPHHUMaf ero 3a UMAHHAD € Aua-

metpom d, 5. Pacuer Ha MPOYHOCTL NMPYXKHHBI NOJABECA MaATHHKA. IS STOro

piavase NOACYUTHIBAIOT BeC MasiTHHKA

= (0/4) {d®lv, +v5 [2(d}— d®)H (D —d?) H +
4 (@t —dh b (di—dY) Hy).

illl Je=[n/(4g)] (dg—dz v [H3/124-(d]—d?)/16 (L - 0]
i'I MOMEHT MHepUHH JHH3H
|
|

J,=[n/(4g))(D*—d*) Ay, [H*124-(D? )/16 F Ut o =1 —H2p),
(122) [pyxuia noxBeca HCMHTHIBAET HANPSKEHHS PACTAKEHHS M H3TH-

- l‘ |l - 6a, TIpH 3TOM CYMMapHOE HanpsKeHne (H/mm?)
‘ WU '
{1 N | o=t 3pacs=(EQU)(h/2)+ PY(20H),
It ; o= -
! [l , I),:J—E I A (123) " rae £ — monysb ynpyroctd Matepualia npyxust, H/mm?;, @ — aMniH-
e =t f Tyaa KoneGaHufl, pad; /, b H h— iHMHA, IIHPHHA H TOJNIIMHA ORHOR
il - NpyXKHHbl noaseca, MM; P — sec MasiTHHKa, H.
A Hanee onpeaenﬂmT CTaTHYECKHe MOMEHTBl JeTajell MasTHHKA. JLJIst 4acOB ¢ NIPYXUHHLIM JBHraTEJ EM pacueT cjeAyeT NPOU3BOAHTH
11 CraTHuecKHil MOMEHT CTEPKHH MASITHUKA mpH @ =Dpay 1 0<< 100120 Himm?,

K, =(nd%v,/4)(b+1/2), \

rie | — AnuHA CTEPKHS.
CraTHYeCKH{I MOMEHT PeryJHPOBOYHON rafiku

=[n(d}—d* /4]IH1Y2 l +b1TH1ﬂO)
. CraTH4ecKHil MOMEHT KOHTpPrafiKH

| Ky=Im(d3— aalH vy (L4 b,+ 1,5H,)

OHHOM TPYOKH
K (=@ —d* A1 e (bt by — 112

CraTtnuecknii MOMEHT HAKOHeUHHKA :
Ks=[n(d3— d“)f4l H v, i+ )
C-ra-rmecxﬁu MOMEHT JHH3b! y
K,=[n(D*—d2y4] Hv, (I, b,— 1] —H;Q) (124)

-
1=5
K.I:K_EKJ (125)

OnpenenuB uncaosuie sHavennst J; 1 Ky u3 (123) u (125) u 3ana-
pasch Ha~18 [, us (122) u (124) onpepmensor auaMetrp D JHH3LL.
Ias storo enenyer u3 (124) onpenenuTs YHc10BOe 3HAYEHHE PA3HOCTH
(D?— a?), u 3ateM, noacraBuBs ero B (122), pemnuts, KBagpaTHoe ypas-
HEHHE OTHOCHTENbHO D, ‘

152 . 6*

| | ,
' CTBTH‘IECKHH MOMEHT BHCTYIIZ[IO[H&H u3 JIHHSH YacTH KOMIIEHCalH-




! ..;i'| TSTABA IX :
"if_l ' CurHanu3anuss MOMET OCYIeCTBAATLCH PasauuHbIMU  crnocobaMu.
: ATHRRATINE T HauGonee pacnpocTpaHeHHOH $§IBASieTCS 3BYyKOBas (3BOHOK, CHpeHa
" g Ap.) WIH CBeTOBasi CHTHAJIHM3alUHsA € NOMOLIbIO 3JIEKTPHYECKOH JaM-
- qmoukd. CHTHa/bHble 4achl ObIBAIOT CAMBIX PA3JHYHBIX HA3HAYEHHH: OHM
HaxONAST IINPOKOe IpuMeHeHue B OLITY, MeJHUMHe, HayKe M TeXHHUKE.
CurnanbHbple yachl MOTYT OTCHHMTHLIBAThb TeKylllee BpPeMs WM H3Me-

~ pATb ﬁpOMB}KyTKH BpeMeHH, HCUHCAAeMble B MHHYTaAX H CeKyHJaX.

i " BanancoBble yachl OLIBAIOT CAAYIOLMX YeThIpeX OCHOBHBLIX THIIOB:
| HacTeHHblE, HACTOJNbHbIE, KADMaHHble H Hapy4HbIE.
i OrauunTeNbHast 0OCOOEHHOCTh X B CPaBHEHHH ¢ MASTHUKOBBIMH 3a-
I. il KJI0YaeTcst B TOM, YTO B HHX NPHMeHSIOT KoJebaTelbHYIO cHcTeMy Oa-
i il JIaHC — BOJIOCOK, KOTOpas MoXeT pa@oTaTth B M1060M M0JOXKEeHHH, 3aHH-
e il MaeMOM B mpocTpaHcTBe. KOMNAKTHOCTb KOHCTPYKLHUM, GOJbIIOI
|4 JHanaszon uzmeHeuusi radapuToB, NepPHOAOB KoJeOaHus, MNPOAOJIKH-
(W TENLHOCTH PaGOTHl COCTABAAIOT BTOPYI 0cOOeHHOCTb GaNaHCOBLIX Ya-
| i% i i " COB H npHGOPOB BpeMeHH.
'3
(

i B 6o/bluHHCTBe caydyaeB B 0aJaHCOBLIX Yacax NPHMeEHAAIOT CTaH-
napTHbl nepuol Koaebauus 7=0,4 ¢, OIHAKO HCNOAb3YIOT H APYyrue

I 3HAaueHHs] MEpHONOB. Tak, B MODCKMX H HAaCTOJbHBLIX XPOHOMETpax d
it nepuox konebauust T=0,5 ¢, B Hapyunbix yacax, kpome 7=0,4 c, Tak-

[l " e NMPHHAMAKT 3uadenus nepuona 0,3, 1/3 u 0,2 ¢. Ilas vacos, pabo- !
, TAIOLIKX B CTAIIMOHADHBIX YCAOBHAX (HAacTeHHble M HacTOJbHbIE YacChl),
| lesecoo0pasiio yBe/MueHHe nepHoaa KosaebaHnus M 3a cyeT 3TOrO yBse-
‘ JIWUeHNe NPOAONKHTENbHOCTH PaBOThl YacoOB, TIPH 3TOM YMEHbLIATCH b
i HeH30XPOHHAs OIHKGKa, Bbi3biBaeMas CNYCKOBHIM MEXaHH3MOM, H CYy-

il [l TOYHOEe OTKJAOHeHHe xoaa. TOUYHOCTb YaCcOBOI'0 MeXaHH3Ma MOBLILIAETCS

‘ | ¢ yMeHblLIEHHEM Mepenajga MOMEHTOB 3aBONHOH TNPYXHHBI 3a MEpHOX
| pa6oThbl, paBHbIl cyTKaM. Takum 06pas3oM, YacChl ¢ MHOTOCYTOYHLIM 3a- !
|

BOJOM, NPH MPOYHX PABHBIX YCIOBHSX, HMEIOT Gojee TOUHBIH XOA B
CpPaBHEHHH C YacaMH C OXHOCYTOYHOH NPONOTKHTENbHOCTBIO XOAa.
Onuako 3HaYUTeJbHOE yBelHueHle MPOJAOKUTEILHOCTH paboThl |
I BO3MOMHO TOJbKO IyTeM BBEIEHHS AOMOJNHMTENbHbLIX 3y0uaThlx mnap
| 1t B KHHeMaTHUecKyl0 Lenb MeXAY ABHraTeNeM H LeHTPadbHOH OCblo, UTO
i !il OCYIeCTBHMO TOJbKO B KPYMHOraGapHTHBIX YacaX THIA HAaCTOJbHBIX H
I HacTeHHBIX. IlosTOMYy nepeHOcHble OajlaHcoBble uyachl (KapMaHHble X
Hapy4yHble) KOHCTPYHPYIOT OOLIUHO C OJHOCYTOUHOH NPONOIKHTELHO-
| ‘ cThIO X012 (ecnu He yunThiBaTh pe3zeps xoda ot 25% mo 100%), a .
!: ‘|l| HACTONLHblE M HAcTeHHble — ¢ OXHO- MJIH MHOTOCYTOYHOH NPOLOJIKH- :
|

| A TEAbHOCTbIO Pa0OTHI. |
i Ecan KOHCTPYHpYeMble HacTeHHble, HACTOMbHbLIE Yachl HIH ADYrHe

Puc. 75. Bua ra mexannam manora6aputHoro 6yaHabHUKA
I npHGOPLl BpeMeHH HMEIOT 3HauHTebHble ra6apuThl, TO Lelecoo6pasHo .

i o Han6onee PacnpoOCTPaAHEHHbIMHU HABJIAIOTCH OBIT T

(i : o o OBbI€ HACTONbHBIE CHI-
MMEeHATL -B KOHCTPYKLUHH TOTOBbIH NPHCTABHOH CITYCK, BbINIYCKA€MbIH

| npume PYKL P y ¥ HaJpbHble Yachl 6anaHCOBOrO THIIZ CO 3BOHKOM, Ha3blBaeMble GYILHJ'II)-

| ONHMM M3 4aCOBLIX 3aBOXOB. IIPH 3THX YCJOBHSX 4Yackl W TNpuGOPHI .
' BpeMeHH MOKET BbIIYCKaTb JI060H MpHGOPOCTPOUTEbHbI 3aBOA, TPH- .

cgoco&neHHuﬁ K odp};(iome THHOBbepAeT.’El)ﬂeﬁpTOHHHX MpHGOPOB. } Cornracio ['OCT 314567 wachl-6yAUIbHUKH XOJMKHBI HArOTOBISTH

. : | CHIeNyIOUINX DasHOBHAHOCTEH: a) ManoraGapHTHEE € [LUIOWAABIO MJa-

"II - E ’ o

THHBI He Gosee 2500 mm?; 6) KpynHoraGapHTHble ¢ MJOM(AAbIO MAATH-

Hbl Gosiee 2500 mM2. B kpynmHoraGapuTubix yaca ¢
. R P I R ‘ : p : X TPYXHHHBI JIBHTa-
§ 29. Curn YA - Tenb Ge3 Gapabana, nepuon KojeBanus Gananca 0,5--0,6 ¢, cnyck aH-

| o

gl | & : - KE€pHbII 5 c :

-| I Uackl, cHaG¥eHHbE YCTPOMCTBOM, NO3BOJSIOWUM H3BeMlaTb HJIH g 20piglo{C,mBng);y?f:ﬁéciiTg:};%iaoizigg,eigeﬁ o);roeléamginl 5%“;_“?3;2’55
THna BM-1 cnyex ankepublfi nasetuslii, npyxuna B GapaGaHe, Mexa-
| _ [ HH3M Ha 15 KaMHAX, NePHOAHYHOCTL 3aBOAKN 7 CyTOK. B Manora6aput-
i: 1| 164 |
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!l_ CHrHaJIu3upoBaTh O HaCTYNJEHHH HEKOTOPOTro OﬁyCJIOBJIeHHOI‘O 3apa-
I i'l Hee MOMEHTa BpPEMEHH, 11a3biBAIOT CUCHAADHDBIMIU,
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Puc. 76. Paspes no ocaM Nepenaun

4

- —

pix dacax Tina BM-2 ¢ opnocyTouHON 3aBOAKON CNYCK aHKEPHBIH ma-

JIeTHBLIM, NpyxKuHa B 6apabade, MexaHuaM Ha 7 xamusx. B manoraba-

puTHBIX yacax THna BM-8 ¢ oxHocyTOYHOH 3aBOJKOH CNYCK aHKepHLIA

TU(QTOBLI, NpyxuHa B 6apabane uan Oe3 GapabaHa, MeXxaHH3M Ha

ABYX KaMHAX. CyTOYHOe OTKJIOHEHHE XONa B 3aBHCHMOCTH OT THIa 4a-

coB 30120 c.

- Ha puc. 75 u 76 noxasaunl o6mui BuJ MeXaHU3Ma MaJoraGapuTHO-

.10 6YIH/JIbHNKA CO CTOPOHLI 3ajHell NIaTHHBI H Paspesbl N0 0CAM nepe-

. mauu MexaHpsma xoja u Gos. KomnoioBka MexaHHaMa ofecrneunBaeT

- ya06cTBO B ¢6OPKE B YCJIOBHAX NPOM3BOACTBA H NPH PEMOHTE,

- Tak, Gapaban 8 xona.pacnoJoXeH MoJ MOCTOM 6, KOTOpLIH, Omu--
gaﬂ(:b Ha LEHTpaJbHbIH MOCT 2, 6a3upyeTcs Ha ABYX OOLIHX KOJOHKaX
5 (puc. 76) ¢ mocToM 2 u 3aKkpenaseTcs AByMs BHHTAMM 3, OAuH U3

9THX BHHTOB yAep:KHBaeT NpyxuHy & cobauku 9. Ilox mocrom 2 pac-
noJsaraioTes LeHTpaabHoe 7, MPOMeXYTOuHOe 4, ceKyHAHoe [ H CmycKo-

Boe 27 Koseca. DTOT MOCT 6asupyercss Ha Tpex KoJoHKax K, Ks.

Hasi askepHofi BuKM 26 u Gananca 25 mpefRycMaTpHBAIOTCH OT-
Jenblible MOCTH 28 M 24, omupalouiuecs Ha KoJoHKH K,-=—K7. Mexa-
HH3M 005 MOHTHDYIOT He3aBHCHMO OT MeXaHH3Ma Xo[a H pacrnosaraior
MOJ MOCTOM 23, KOTOPbLH 3aKperisieTcss Ha Tpex KoJdoHKax Kg-=-Kio.

[Ipu Gosnbuiom guaMeTpe IIKasabl ofecrneynBaeTcs TOUHAsi YCTaHOB-
. Ka CHTHAJbHOH CTDeAKH, PACTIONOXKEHHOH B LEHTPE JacoB, YeM JOCTH-
TaioT CBOeBpeMellioe cpaGaThiBaHne Mexanusma Gosa. Mexanusm xoaa

Ha 11 xkamusax. Jag ocefi TpOMEXYTOYHOrO H CEKYHIAHOTO KOJeC mpe-
JyCMOTpPeHbl OynIousl, uTo yA06HO A5 PEMOHTA. : _

Cas3b MEXaHH3MOB X0/a 1 60 OCYLIECTBJASETCS Yepe3 CTPeNOUHbIH
MEXaHHU3M W 3alODHYI0 NpPYXKuHY I4, KOTOpas CTPEMHTCS MOCTOAHHO
Jlep:KaTh B MPHIKATOM COCTOSHMH yacosoe koJteco 29 (puc. 76) ko
BTYyJ1Ke 30 curHajbHOro Koneca 0. :

[Tpu pabore wacos ABHXKeHHe OT TPHUOa 3/ MHHYTHOH CTPENKH, KO-

. TOpLIH NJOTHO MOCaXeH Ha Ocb NeHTpastbHoro Tpuba 32, nepemaercs
yepes MHHYTHOe Kojeco 33 u TPUO MHUHYTHOTO Koseca 34 Ha 4acoBoe

- Kojeco 29, KOTOpoe HMeeT BBICTYN. DTHM BLICTYNOM YacoBOe KOJeCco
CKOMb3HT MO TOPUEBOH I[OBEPXHOCTH BTYJKH, B KOTOPOH HMeeTcsl
nas.

Brynka 30 BMecTe ¢ curHanbHbIM Komecom /O HemoABHKHBL [lpu
BpAIEHHH YaCcOBOTO KOJMeca HACTYNaeT TAaKOH MOMEHT, KOLAA BBICTYI
YacOBOT0O KOJeCa NONajaeT BO BIAAUHY BTYJAKH 30 H 4acoBOe KOJeCO
non AeHcTBHeM TIpYKHHBI /4 IepeMellaeTcs BBEpX A0 yIopa BO BTY.I-
Ky 30, a cBOOOJHBIN KOHel NpyXuHbl [4, mepemeliasicb BBEpX, OCBO-
Goxpaer crefenb ¢ MOJIOTOuKOM [3, YKpelsieHHb Ha ocH sikops [6.

Cnycrosoe xoneco I7 NpPHBOAMT B  KoJebaTelbHOe JBHXKEHHE
AKOpb /6 M MOJOTOYEK NPOH3BOAMT YAapbl MO KOpnycy uacos. Ecau
HeoOXOAUMO IpeKpaTUTh paboTy MexaHu3Ma 60s, TO CJIEAYET HaXKaTh
Ha KHOTKY (puc. 75) B HanpaBneHHW crpenku A, naBienne OT KOTOPOH
BOCTIIpMHHMMaeTcsi OTOTHYTOI yacTbio puivara /5. [locnenuuft, Bpamascs
BOKPYT KOJIOHKH Kjp MPOTHB 4aCOBOH CTPEJKH, BTOPHIM OTOTHYTHIM KOH-
oM 3afiepKuBaeT 3y6 Kosmeca /7, IpensaATCTBYS ero BpauenHio (IpOTHB
49acoBOH CTPEJIKH).
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Ecau Tenepnb, Bpamas Banauk I/, uepes nepenauy Ttpub 12 — cur-
HaJbHOe KOjeco /) yCTaHOBHThH CTPENKY Ha HOBOe [OJIOXKEeHHe, TO Me-
xaHusM 605t B HafbHefimeM He cpaboraer. UtofBl 3T0 He NPOH3OLLIO,
HeOBXOAHMO M0CTIe YCTAHOBKH CHIHANBHOHM CTPeNKH NOBEPHYTb BAaJMHK
19 no wacosoii crpenxe, [Ipu 3TOM xpanosoe Kojeco 20, mpeononesas
CHIy Opy:KuHBI 22, oTBOAHT cofauky [8, KOTOpas CBOHM BBICTYNOM,
HajaBJHBasi Ha puiuar l5, nosopaunBaeT ero ‘00 YacOBOH CTpeJiKe,
ocpoboxkaaa ckobouHoe Koseco I7. B pmaabuelimiem Heo6XOLHMO 3a-
BECTH NpPYXKHHY MexaHusMa 6osi, Haxoxpsduiyocs B 6apabane 21.

§ 30. KapmanHsie yacsl

Banancosbie Yachl ¢ TPY)KHHHBIM _JBUrarteneM, NpHCIOCOGIeHHbIe
75 HOLIEHHs Ha IENOYKe WM PeMHe B KapMaHe, He3aBUCHMO OT HX
HasHaueHHs!, HA3LIBAIOT Kapmaunsimu wacamu, B coorsercreun ¢ FOCT
9]18—66 KapMmaHHbie Yachi [OJXKHLI H3TOTOBJATL CJEAYIOLIHX PasHO-
BHAHOCTEH: 6e3 JOMOJHHTENLHBIX K MpefOXPaHHTEJIbHBIX YCTPOHCTB
(B OGBIYHOM KOpIyce); ¢ AOMOJHATENbHBIMH YCTPOHCTBAMH (C KajeH-
fapeM, ¢ CATHAJOM); ¢ IpeLOXPaHHTe]bHBIMH YCTPORCTBAMHU (C MPOTH-
BOY/lapHBIM yCTpOHCTBOM OCH 6afaHca, aHTHMATHHTHbIE, B MbIIE3aLHT-
HoM Kopnyce). Jlomyckaercst H3TOTOBJeHHe YacoB C COYETaHHEM YKa-
3allHbIX pasHoBuAHOCTeil, B 3aBucHMOCTH ©OT KajauOpa YacoBOTO
MeXaHH3Ma M KOJHYECTBA KaMHell Yachl [JOJNXKHBI H3TOTOBJIAThL Tpex
KJAACCOB: IOBLIIEHHOH TouHOCTH, Kaaccos | u II Tounoctn. Hacwl no-
BHILIEHHON W KAACCOB | TOYHOCTH AOMKHB BbIIyCKaThCcs Kaaunbpom
2640 MM, a yacel Knacca II TounHocTH — kanubpom 22-+-40 mM. [lns
YacoB NOBBILIEHHOH TOUHOCTH CPeIHHA CYTOUHBIA X0A ®cep= 10 ¢, pas
yacos Knacca | wep= =20 ¢, nas yacos Knacca Il @ep= 30 c. Tlpo-
IOJKHTEJbHOCTb X0Ha OT ONHOH MOJHOR 3aBOAKM IPYXKHHBI JUIS 4acoB
NOBLIMIEHNION TOUHOCTH MAOKHA OLITh He MeHee 42 4y, a [Jifl 4acos
kaaccos I u II TounoeTn — He Melee 38 u.

OTeuecTBeHHAN YacOBas NPOMBIIIJIEHHOCTb BHINYCKAeT KapMaHHble
yacsl K-36, KoTopble MO CBOMM KaYeCTBEHHBIM XapaKTepHCTHKAM OTHO-
catea x kaaccy Il touHoerH. Hacel 5TH MMEOT Malyio TOJLKIY H OT-
JHYAIOTCH KPacuBOH BHewHell OTHeaKo# AeTanell MexaHuaMa. Hacwl
XapaKTepu3yloTcsa CAeAyIOMHM JaHHbIMH: KaJu6p uyacos 36. MM; Bbi-
coTa KOMILIeKTa (IJaTHHa ® MOCTs) 3,5 MM; pasmepsl wacos 55,8 X
X 50X9 MM; MpOLONKHTEIbHOCTh PaboThl OT OJHOH 3aBOJKM He MeHee
38 u; CyTOuHOe OTKJOHENMe XONa TPH H3MeHeHHH TeMIepaTyphl
20+5° C ne 6onee =30 c.

MexaHuaM HacuuThiBaeT 15 KOpYHIOBBIX KamHell (BMecre c maje-
TAMH ¥ HMIYJbCHBIM WTHGTOM), COYCK aHKePHBIH MONYpaBHOMIEUHH C
pacnpeieseHHbIM HMmIy/abcoM. CrnyckoBOe KOJ€CO H BHJKY H3TOTOBJSA-
10T 3 ctanu ¥ 10A 1 3akanuBaiorT. :

. Bananc natysnslit MOHOMeTaIHYecKu# ¢ 12 BHHTaMH, CiHpasb 6a-
JaHCa RJAOCKast, 6e3 KOHIeBHIX KpHBhIX, u3 ‘cmiaa HYIXTA. Ha
puc. 77 daH BHL Ha MeXaHH3M YacOB CO CTOPOHB KPBIUKH. B Mexanus-
Me 4acoB MPeIyCcMOTPEHO msTb MOCTOB: MocT / 6apabana (3aBOAHOrO
MexaHuaMa), LeHTPaJbHBIH MOCT 2, NOJ KOTOPLIM pacho/ioXKeHbi OCH

168

JleHTPANLHOrO, MPOMEKYTOYHOrO H CEKYHAHOTO KOJEC, MOCT 5 cnycko-

| poro Kojeca, MOCT 4 aHKepHOH BHIKH H MOCT 3 Gananca. [Tono6uyto

KOMIIOHOBKY MéeXaHH3Ma CJIedyeT CUHUTATL ynaqHDﬁ, TaK KaxK OHa

. gpasieTcs YIOGHOM B YCIOBMAX NPOM3BOACTBA W peMoHTa. Tak, B cay-

wae 3aMeHBl 3aBOJAHON MPYXKHHBEI, YTO 0COOEHHO YacTQ BCTpedaercs Ha
npaxkTHKe, HEOOGXOANMO TOIBKO CHATH OAHMH MOCT I 7 BHIHYTb M3 MeXa-
Hu3Ma 3aBojHof Gapaban 7 {pHc. 78). Ilpu stom cosepurenno He 3a-

Puc. 77. Bug na mMexaHu3M 4acoB CO CTOPOHBI KPILUKH

TparuBaeTcsl OCHOBHAs MOJMOCHAA CHCTEMa, YTO G/aronpuATHO ¢ TOYKH
3peHns CTaOMIH3alMH TPeHHs B 3y0yaToi nepefaye W TOYHOCTH XOAd
yacos. To XKe caMoe Oyjler ¥ TIpH peMOHTe y3Ja OajaHca, BUIKH HIH
CIYCKOBOTO KOJleca — f10/JI0KeHHe OCHOBHOH MOJIOCHOH CHCTeMbl He Ha-
pyuaercs.

Ha puc. 78 nam paspes no ocsM nepefaun or 6apabaHa 1o GanaH-
ca. Caenyer o6paTuTh BHHMaHie Ha TO, KaK MPH MaJOd BBICOTE MeXa-
HH3Ma MPHXOLMTCA NpuberaTh K ycAOMHeHuio (GopMbl JeTallell ¢ TeM,
uTo6Ll OGECIEUnTh HeoGXOomHuMble 3230DbI H H30€XKaTh <y3KHE» MecTa
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Puc. 78. Pa3pes no ocsM OCHOBHON NEpeAayH 4acos

woucrpykuni. Tak, 6apabanioe Kojmeco 9 uMeeT BLICTYN M Hal HHM
pXY PacTOYKy, B KOTOPOil MOMeIlaercs ronoBka 10 BunTa. B BHICTY-
Koleca mpopybaeTcs WITAMNOM KBaJpaTHOe OTBEPCTHE, KOTOPOE
perHasHaueno AN COELMHEHHS KOJeca C BajlOM Gapabana /1.
" C ueabio YBeJHYEHHMS LUHPHHE! 3aBOJHOM NPYXKHHBI 8 # MOMEHTa -
ABuratens B- Kpbilike 6 GapaGaHa ¢ BHYTpelNHeH CTODOHbBI CHAeTaHO
yrayonenue.
~ [lomwunHuku (XaMHu) 3aNpeccOBHIBAIOT B IIATHHY X MOCTBHI B Ka-
#OpoBalHble OTBEPCTHA, NPHYEM JJIS YAy4YLICHHS BHEIUIHEro BHAA Me-
AHH3Ma YacoB BepXHHe MOAWUNHHKH [3--15 Gojbpuie 1O AUAMETPY
HUKHUX noAmnnuuKoB [6-+18. C Tof e Heablo YAyUIIEHNHs BHELIHErQ
BHjda MeXaHH3Ma 4acOB B KOHCTPYKUMH MPeLyCMOTPEHBI. GywoHb /2,
19 uentpanbHOi ocu u ocu Gananca, U3rOTOBJIECHHbIE U3 JATYHH, KOTO-
pble 3aTeM TNOJMPYIOT M MOKPHIBAIOT 30/J0TOM Ta/ibBaHMYECKHM CHIO-
coboM.
§ 31. HapyuHbie 4achl ¢ UEHTPanbHOH

CEKYHAHOM CTPENKOM

PasnooGpasHuble Yachl, OTJHYamMHecs 110 pasMepaM, dopye
BHeMwHeMY BHIY, MpHcrocoB/ieHHble A5 HOLIEHHS Ha pPyKe € MOMOMILIO

| peMHs, LeNoUKH Wi Gpaciera, COCTaBJAsiOT GOAbUIYID PPYNNY Hapyu-

HBIX YacoB. B OT/HuYMe OT KapMaHHBIX 4acOB, MEXaHH3M KOTOPBIX HMe-
eT 00bYHO Kpyrayk (AHckoByio) dopmy, MexaHH3MaM Hapy4HbIX da-
COB MpHAAIOT caMylo pasinunylo ¢dopmy. Hanbosmee pacmpocTpaHeH-
HOH, TaK K€ KaK W AJs KapMaHHBIX 4acoB, siBJSeTCS AUCKOBas (opma,
no3Boasomasn Gojee yROOHO NPOH3BOAUTL KOMIIOHOBKY 4acOBOTO Me-
xanu3Ma. BCTpeualoTcs MeXaHH3Mbl Hapy4YHbIX YacoB, MMeEIOLIHe Mps-
MOYTOJIbHYI0 WK KBaApaTHyio (opmbl, ¢opMy MNPAMOYrolbHHKA CO
cpe3aHHBIMH yrJiaM#, 60uK006pasHylo H 1p. PopMa NIaTHHbI, B U3BECT-
HOli Mepe, ompejeasier u ¢opmy xopnyca. Hanbonee yaoGHO# .C TOUKH
3peHus H3rCTOBJEHHUS ABJAETCA Kpyraas (opma maaTHibl, KOTOpas 10-
3BOJISIET JiyUullle OCYUIeCTB/ATh repMeTH3 a0 Kopuyca.

Hapyuiible uachi 06bIYHO CcHaBxaioT OOKOBOH MM IleHTpaNbHOR
cexyHIHOM cTpenkoil. Hapyumble uacsl manoro Kaninbpa BBHIY BeCbMa
MaJoro pasmepa Uudep6aata GOKOBOI CeKYHAHOH CTPEJKH HE HMEIOT:
OHH BHIIYCKAIOTCA 6e3 CeKYHAHOH CTPeKH WH € UEHTPaNbHON CEeKYHI-
no#t crpeaxoit. Cornacwo TOCT 10733—66 napyuHbie Yachl B 3aBHCH-
MOCTH OT Pa3MepOB: MEXaHH3MOB JOJKHBl H3rOTOBAATLCA B ABYX HC-
NOMHEHUsIX: HOPMAJbBHOTO KaauGpa u Majoro’ Kkaiubpa, NpH 3TOM
HOpMaJbHble KaauGpsl 21--30 MM, a maabie 1320 M. HapyuHble
yacl ¢ CeKyHIMOil CTPE/NKON, Pacnoo#eHHol ¢OOKY, Hian 6e3 CexyHi-
HOH CTPeJIKH HMEIOT CXeMYy KOMIOHOBKM U KOHCTPYKIIHIO OCHOBHOTO Me-
XaHuaMa, aHaJOTHYHBle KapMaHHBIM uacaM. [losToMy Ha paccMmoTpe-
HUM yKa3aHHON Pa3HOBHIHOCTH HADYYHBIX 4acOB He OCTaHaBJIHBAECMCH.

B HapyuHbIX 4acax C CEeKYHAHOH CTPenKOH, pacnosiox)eHHo# c6OKY,
uiKala NS TAKOH CTPEAKH MMeeT Manblfi pasMep. IJTO 3aTPYAHAET
nonb3oBauye yacamu. [Lisi yAOGCTBA 10Jb30BAHHS CEKYHIHOH CTpe-
KOl ee MOMeNIAIOT B HeHTpe Adepbaara. Takne uacsl BHadaje npume:
HSHCh, B OCHOBHOM, B MEINIHHE M CAYXHIH JJAs TOICYeTa ny.bca,
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MOUeMY NOMYUWIAM HA3BaHHe nyAsbcomepa. B naneuefiuiem npu passu-
THH HayKu ¥ TeXHUKH OGJacTb TIPUMEHEHHA YacoB ¢ LEeHTPAAbHOH ce-
KYHIHOH CTpenko#l 3HauMTeNbHO pacmupuiaach. MMu Temepb mosbay-
10TCSl JIIOAM PasHbIX mpodeccuii. TOYHBIME HAPYUHBIMM YACAMH C IBHT-
PanbHOH ° CEKYHIHOH  CTPENKOH, Ha3blBAEMLIMH  XPOHOMETPAMU
NOJb3YIOTCS YueHble H HCCAeL0BATEIH. ’

B nacrosiiiee BpeMs BHIMycKalOTCA HapyuHble Yachl PA3MHYHBLIX Ma-
POK € LeHTPaJbHOH CeKYHIHO# CTPenKol, TpHMeHsieMble B 6biTy. Ha-
JHYHe UEHTPAJbHOH CEeKYHIHOA CTPEJKH MO3BOMNSIeT: Gojlee TOUHO Ofpe-
RensTh BpeMs (A0 1 c); HCIOJAb3OBATh Yachl, B HEKOTOPOH CTeNeHH, Kak
CEKYHNOMED; YNPOCTHTh MPOLECC TMOBEPKH TOYHOCTH IOKAa3aHHil yacos
B YCNOBHAX NMPOM3BOACTBA ¥ ATTECTALHOHHBIX HCIIBITAHUH.
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Prc. 79. Cxema KOMNOHOBKH uacoB ¢ HEeHTPAJBIIOH CEeKYHIHOM CTpenkoil

B HEKOTOPBIX C/AyYafX B KOHCTPYKIHIO HapyyHBIX YacOB C IleH-

;I;I?onut;ﬁgn cng‘HJméoﬁ CTPeJKOi BBOJAT TOPMO3HON pbI¥ar, BO3JeCT-
H Ha 000ox OaJsiaHCa WM MPHUBOASLIHI Ke

s p AALIHACS B ABHIKEHHE OT 3aBOLHOTO

Hanuune TopMosHoro yerpofictea nossonsier OCYIIECTBAATE TOUHYIO
YCTaHOBKY CEKYHIHOH CTPeJKH B MOMEHT NOBEPKH BpeMeHH. JTO J0-
CTHr3eTCs TeM, UTO elle IO NOAAYH CHrHANOB TOYHOrO BpeMeHH CEKYHI-
Has CTpeska OCTaHABIAMBAETCA Ha HYJeBOM JeJeHHH, a B MOMEHT Mo-
Aauy TocjeIHEr0 CUTHANa MyCKaeTcst B X0 ‘ '

Cymf_:C'rByeT HEeCKONbKO KOHCTPYKTHBHBLIX CXeM DAacloJOkKeHH:
OCHOBHOH KOJIECHOH Mepefiaun YacoB € LEeHTPaNbHOM CeKYHIHOM CTpeJs-
Ko#. Ha puc. 79 nokaszana nauGosee mpocras KOHCTPYKTHBHASsI cXeMa
4acoB C UEHTPAJNbHOH CeKYHAHON CTpesKoH. lBHeHHe OT 3aBOLHOrO
bapabana I nepejaercs uepes HeHTPaJbHBIf TpuG 10 u 1eHTpadbHOE
Kojleco 2 Ha NPOMEKYTOYHBI TPHO 5, 3aTeM uepes [IPOMEKYTOUHOE
Ko/eco 6 — Ha cekyHAHbI TPHO 3, KOTOPBIfl yCTaHOBAEH Ha IeHTpalb-
HOM cekyuaHO# ocu. CeKyHAHOe KoJeco 4, YCTaHOBAEHHOE IKeCTKO Ha
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| fpube 3, mepefaeT JBHKeHHe HA CIYCKOBOH Tpub 8 u cnyckoBoe KoJe-
{0 9 u, HaKOHel, yepe3 BUAKY — Ha GanaHc. YCTYn OCH CeKyHIHOTO
. fpuba 3 onupaercs Ha TOPUEBYI NOBEPXHOCTH uands LeHTPaAbHOTO
f{puba WM Ha KaMeHb, a HWKHUA KOHEll OCH HanNpaBJdeTCs B OTBED-
qTHe LeHTpajibHoro Tpuba /0. Bepxnue mandsl ocedi TPHOOB — MpoMe-
YTOUHOro 5, CeKyHAHOro 8 W CIyckoBOro 8 — Bpailaiotes B MOAWHI-
HHKAX CpefHero MOMOJHHTEIbHOrO MocTa 7. KoHCTpyKuHa HacoB
pocta W TexHosoruuHa, HegocraTkoM ee sABJAETCS yBeJuueHHe TOJ-
MUAHBL- MEXaHH3Ma 4YacOB H3-3a TOr0, 4YTO BBEACH JONOJHHTENbHBIH
| mocT 7. i

Ha puc. 80 mokasaHa cxeMa yNauHOH KOMIOHOBKM 3yGuaTol mepe-
Jauu B 4acax ¢ LEHTPAJbHOM CEKYHAHOH CTPeNKOH, OTiHYalomanca oT
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Pie. 80. CxeMa KOMOOHOBKH YacOB ¢ HEHTPAJBHON CEKYHAHOH CTpeaKxqii
¢ ABYMS TPOMEKYTOUHBIMH KOJIECaMH ¢

BCeX® TIPebIAYIIHX NMONOOHBIX YacOB TeM, UTO B Heil OTCYTCTBYeT LeHT-
pajbHOe CeKyHIHOe KOJecOo, HO 3aTO HMEWTCA JABa IPOMEXKYTOUHBIX
koneca. [lsuKenne or 6apabaHa | uepe3 ILeHTpaibHulil TpHG 12 u
LeHTpanbHoe Kodeco /I mepepaercs Ha TpuG [0, Ha OCH KOTOPOTO
KeCTKO 3aKpemyeHo NpoMexyTouHoe koseco 4. Ilpyroe -mpoMexyTou-
HOe KoJeco § ¢BOGONHO BpallaeTcs Ha BTYJKe 3, 3ampeccoBaHHON Ha
ocu Tpuba 10. Mexnay xonecamu 4 B 5 ToMelaercs TpoKiaika 6.
JIBuxenne or ocu Tpuba [0 uepea Kojeco 4 nepefaercs Ha IeHTpab-
HBIfI CeKYHAHBIH TPHO 2, Jalee uepes BTOPOe NPOMEXKYTOUHOE KOAECO
5 — Ha CeKYHIHbIfl TPHG 7, OT CeKyHAHOro Koneca 8 — Ha Tpub aHkep-
HOro kKoseca 9. TpuOb 2 W 7 HaXOAATCS B 3allelVIeHHH ¢ KOJecoMm J,
. MMeIOT OQMHAKOBOE YHCJIO 3yObeB M ONMHAKOBBIH NPODHIb. YKazaHHas
' cxeMa KOMIOHOBKM [I03BOJIfieT YBeJNHUYUTb BbICOTY GapabaHa, a c/eno-
BaTeJbHO, H SHEpProeMKOCTb TPYKHHHOrO ABuraTens. HemocraTtox KoM=
MOHOBKHM 3aKJIOUAeTCss B TOM, HTO KOHCTDYKIHS Y3Ja ¢ JABYMS IIpOMe-
XKYTOUHBIMH KOJECaMH BeCbMa CJO0XKHA B H3FOTOBJEHHH H cOOpke H
HMEIOT MecTO AOTIOJNHHTeNbHble NMOTePH Ha TpeHue BCAEACTBHE YBeIH-
yeHHs yuéaa 3y6GuaThIX Nap B Mepefade (LIECTb BMECTO YeThIpeX).,
HenocraTok Bcex PacCMOTPeHHBIX CXeM KOMIIOHOBKM HacoB € LEHT-
‘panbHOfl CeKyHJAHOH CTPEJKOH — Haju4yde OTBEPCTHA B 1LUeHTPaJbHOM
TpHGe MpH 6OABIIOM OTHOLIEHHH €T0 JVIHHE K AHaMerpy (l/d~15-+20),
YTO 3HAYMTENbHO YCIOKHAET NPOIece U3roToBIenus Tpuba. B pacemar-
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!' .~ pusaemoit Ha puc. 81 KOMCTPYKUMH HADYJHBIX Hacos Majoro Kaanbpa
; otOT HEJOCTATOK YCTpPaHeH TeM, UTO TpMMeHeHa Apyras TIOCKOCTHAs
| W| IpOCTpaNCTBEHBAs KOMINOHOBKA MeXaHH3Ma, KOTopas MO03BOJIMAA HC-
i JOUATH KOHCTPYKLHIO TMYCTOTEJIOr0 MeHTPAJBHOTO TpHOA. 310 AOCTH-
_rdeTcs PacnoJioMKeHueM LEeHTPaJbHOTO TpHGa He B IEHTpe MeXaHu3mMa,
! ‘ | ajcMenleHHBIM B CTOpOHY. [103TOMY OCh IEHTPANbHON CEeKyHJHOH CTped-
" K}d e IPOXONHUT Yepes LeHTpaNbHHH TPHO. O6biuHoe Ha3saHHe TpHGa
YeHTpaabHbLL NS JAHHON KOHCTPYKUHH 4acoB He TOLXOIAT, ‘TaK Kak
. B 1eHTpe PacrionoXKeH TPHO He HEHTPANbHOTO, a CEKYHAHOro KoJeca.
Ilsuxenne ot 6Gapabata nepefaencd B ABYyX HanpaBJieHHsX: K COyC-

KOBOMY M CTPEJOYHOMY MeXaHH3MaM.
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g Puc. 82. KoHeTpyKius NOXBHMHON KOJOHKA BOJOCKA
3
E B nepsoit KnHeMaTHUYECKOH -Uelld Nepelaya JIBHXKEHHS OCYIMECT-
5 BAsieTcs Tak: Gapaban | — leHTpaabHBIA TPHO 2, HeHTpalbHOe KOJIeCo
2 12 —vpu6 1!/ mpOMeXYTOYHOTO KoOseca, MPOMEeXYTOUHOe KOJeCo 3—
© TpHG 4 CEKYHIHOTO Koleca, CEKyHAHOe KOJeco & — Tpub 6 CIyCKOBOTO
S kosneca, Bo BTOpO# KHMHEMaTHUECKOR UeNH JBHXKEHHe mepelaercs ce-
nytomum. o6pasom:, 6apaban | — TpHb 2 UeHTPaJLHOTO KoJeca, HEeHT-
panbhoe koseco 12— Tpu6 Il NPOMEXKYTOUHOro KoJaeca — no6aBow-

A

e P

Hoe MuHyTHOe Koneco 9. Ilocnennee coenuusiercs ¢. TpuGom 10 MHHYT-
HOMl cTpesikd (PUKILMOHHO, HTO HeOGXONMMO IJis mepeBoia CTPEdOK.
dpHKIMOHHOE COeNIMHeH)e OCYIIEeCTBAsSeTCA Be3 NONONHHTENBHEX NeTa~
Jeii 3a CueT YNPYTOCTH CTEHOK CTYMHIBI Kojeca 9, B KOTOpOH mpeny-
CMaTpPHBAIOTCS BbIPE3kl IO KOJHYECTBY CIHIl B KoJece,

KoHCTPYKTHBHO# OCOGEHHOCTIO PACCMATPHBaeMblX HaCOB ABANCTCA
Hajinuue ABOMHOrO PEryJaaTop2, MO3BOJSIONIEr0 TOMYYHTh GOMBIIYIO
TOUHOCTb XOJa, YeM B Ciyuyae NPHMEHEHHS OOHYHOH KOHCTPYKIHH. Ha
3aBOJle pery/JHpOBaHHE 4acoB OCYLIECTBJSIETCH NOBOPOTOM..peryJsTo-
pa 7 (puc. 81) npH Heu3MeHHOM CpelHEM TNOJNOXKEHHH Perynrsropa 8.

‘TIpu monb30BaHUU HAacAMM TOYHOCTH XOJa JOCTHIdeTCA MOBOPOTOM

. IIBONHOrO peryasitopa, Tak Kak ero Aeranu 7 u' 8 coelnHEHbl ¢hpHKILH-
onno, B coBpeMeHHBIX KOHCTDYKUHSIX HapyuHBIX YacOB JAOBOJbHO H-
DOKO NPHMEHSIOT TaK Ha3hiBAEMYIO NOOBUJCHYIO KONOHKY, B KOTOPOH
3aKpennsioT BHELIHHHA KOHel CHHPaNbHOTO Bosocka. [las TpaBHJAbHOR

. paBOThl CIIYCKOBOTO PeryjasTopa HeOGXOAHMO, YTOGH! LEeHTP HMITYILCHO"

! ‘To mTHdTa B NMOJOXKEHHH papBHOBecHs GajaHca, 'Korja BOCCTaHABAH-

\BAIOLIWH MOMEHT BOJIOCKa paBeH HYJIO, HAXOAHJICA Ha npsiMoR, CoelHu-
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Puc. 81. Cxema KOMNOHOBKH 4acoB ¢ LEHTPAJbHO

KOJOHKe olepanns YCTAaHOBKH BOJIOCKA BECbMa TPpyAOeMKa H HE rapaH-
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THPYeT KauecTBa. C nmpHMeHEHHeM NONBHIKION KOMOHKHU Bunmmer];ue
YKa3aHHOH ONEpAaLNH YNPOLLAETCS, MOBbINAETCH TOYHOCTh YCTAHORBKI
BOJIOCKA ¥ KauecTso c6opku. B mocry I 6amanca (puc. 82) sampecco-
BaH KOpIyc 2 mpOTHBOYAAPHOTO YCTPOIiCTBa, ¢ BHICTYNAIOMel KOHUYe-
CKOH HacTbio KOTOPOro (OPHKUHOHHO :COENMHEH DHIYAr 3 H B HeM BHi-
TOM J 3aKpeIsieHa KO/MOHKA BOJOCKA (Ha cxeMe He nokasata). C pu-
uarom 3 (QPUKUHOHHO COelHHEH peryasTop 4. [IpasunbHas ycranoska
BOJIOCKA OCYUIECTBJACTCH IIOBOPOTOM phivara 3, npH 3TOM GanaHc
BMECTe C UMIYJbCHBIM WITHGTOM [OBOPAUHBAETCH B TOM JKe Hamnpas-
nennu. Ilpu mosopote peiuara 3 Heo6xomHMO NPUIEPIKHBATL PEryJss-
T0p 4. KoHTpons ycraHoBkH Bosocka OCYLUECTBJAACTCH 110 BHAY 3aNHCH
Ha ITITH-4, I1-12 1 apyrux npubopax mopo6uoro THIA.

§ 32. HapyuHble Yachl ¢ AaBTOMATHHECKMM
NOA3ABOAOM MNPY>KMHBI

HeoGxonumocTs B eenHeBHON 3aBOjKe NPYXHHBl SBJSIETCH 3IKC-
fl1yaTauMOHHBIM HE0CTATKOM BCEX YacOB TIEPEHOCHOro THMa, TaK Kak
OT CBOEBPEMEeHHOM 3aBONKH TPYMXHHBL 3aBUCHT GecrnepeGoiinas pa6ora
14COB H TOYHOCTL WX NOKasaHui. B nmocaennme pecartb-martHamuats ser
B HApyiHBIX HacaX CTaju WHPOKO NPHUMEHATb CHeLHaibHble YCTPOH-
CTBA, OGeCHeyHBaOLIHe aBTOMATHUYECKYIO TI0/l3aBOAKY NPYXKHHb B Ga-
pabake, - 0AHAKO STO 3HAYHTENBHO YCIOKHSET KOHCTDYKIHIO 4acoB 1
yBeNIHUHBACT UX TabapuTHbIE pa3Mephl, :

IIpuveHennem MexaHu3Ma aBTONMON3ABOAA CTABHTCH Ledb TIOJIYUHUTh
Gosiee MOCTOSIHHBIN MOMEHT 3aBOIHOM TIPYXHHbl NPH 3HAYEHHH ero,
GAM3KOM K MAaKCHMaJbHOMY, 4YTO HOJKHO yAyUlIaTh TOYHOCTHblE Xa-
PAKTEDUCTHKY 4aCOB M yBENHYHBATL pe3eps xofa. Kpowme .Toro, mpH
Ha/JHUHH aBTONON3aBoAa Oecrnepe6oiinasi paboTa uacoB B MeHbell
CTEIICHH 3aBHCHT OT CBOSBDEMEHHON 3aBONKHM TPYKHHbI, MexaHH3M
aBT03aBOMa pafoTaeT NIPH NOBOPOTE YaCOB B IIOCKOCTH uupepbaara,
HTO MMEET MECTO IpH B3Maxax PYKH Npu xoible mam pabore.

HeiicTBre aBTOMOA3aBOA OCHOBAHO Ha NpHHIHNe KogebaHus Ma-
ATHHKA, KOTOPBIM SIBJISI€TCA MACCHBHOE TeJNO — HHEPLHOHHBI Ppys,
BpallalOUIHHCST BOKPYF OCH, He COBNAAIOUIEH ¢ ero UEeHTPOM TAMKECTH.

HBuxenne OT HHEpLHOHHOTO Ipy3a uepe3 CHCTEMY 3y6UaTBIX KOJec
nepellaeTcs Ha Bas 3aBOMHOH NPYKHUHBLI, KOTOPAs NMPH 3TOM JAONOJHH-
TeJIbHO 3aKkpyuusaercs. [lo Xxapakrepy mBukeHus HHEPIHOHHbIE I'PY3bl
OBIBAIOT € NPSAMOJHHEHHBIM M KPYTOBBIM ABHIKeHHEM. C TIPAMOJ HHEH -
HBIM ABHAEHHEM TPy3a MeXaHW3MBl aBTOTION32BOJA BCTPEUAIOTCH Pel-
KO, TaK KaK OHH MeHee HalekKHbl B pabore H 60Jee CAOKHEL B KOMIIO-
HOBKe, '

Pazinuaior cienyiomue KonerpyKkTusHbe Pa3sHOBHAHOCTH MeXaHH3-
MOB 4BTOTO/A3aB0Ja C KPYTOBbIM JIBHIKEHHEM Ipy3a:

OAHOCTOPOHHETO NEHCTBHSA, KOT/la MOBOPOT HHEPLUUOHHOTO rPy3a npH
ABHAEHHH HHEPUHOHHOTO IDY3a B ONHOM HANpaBJEHHH NDPOHCXOLUT
fIOA3aBOJKa NMPYKUHBL, ABHIKEHHE €r0 B IPOTHBONOJONKHOM HATpaBJe-
HUY SBJACTCSH XOJMOCTbIM (HepaGounm);
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JBYCTOPOHHEro [eHCTBHf, KOr[a IOBOPOT HHEPUHOHHOTO rpysa B
TOM WJM APYroM HampaBJeHHAX, OTpaHHUMBAEMbIH YIOPHBIMH aMOPTH-
3ALHOHHBIMH NPYXKHUHAMH, BAAETCH pabounuM;

ABYCTODOHHEro AeHCTBHS C 1leOrpaHMYeHHBIM YTJIOM TIOBOPOTA MHEp-
wuoHHoro rpysa. Heo6xoxumocTe B orpanuueHud yria TOBOPOTA HHED-

-'U_HOHHOI‘O py3a BbI3blBA€TCsA COOTBETCTBYIOUIHM pPacCnoJOKeHHeM JeTa-

Jel MexaHHsMa, a OLHOCTODOHHee MAefiCTBHE ABTOMOA3aBOJAA 3ABHCHT
OT KOHCTDYKUHMHM XPAMOBOTO YCTPOHCTBA, PacCIOOXKeHHOTO OObIUHO Ha
ocH Baja Oapabana. -

CaMbIM COBpPeMEHHBIM H3 BCEX TPeX THIOB aBTOMOA3aBO/A SIBASET-
cs nocJeAHH{l. 3TOT THI aBTONOA3aBOAA Haubojee 4acTO NPUMeHseTcs
B yacaX. MexaHH3Mbl aBTONOA3aBOAA NPYHKHHBE GbIBAIOT C IEHTPAJb-
HbIM M OOKOBLIM paclosoxeHHeM HHeplHOHHOro cexkropa. [lpu 1eHT-
PajbHOM PACNOJ0KEHHH HMMeeTcsl BO3MOXKHOCTL YBeIMUHWTb CTaTHye-
CKHH MOMEHT HMHEPLHOHHOro Tpy3a U TeM CaMbIM ITOBBICHTb HaleXHOCTh
cpabaTtbiBaHus MeXaHH3Ma aBTOTOA3aBoAa, HexoctaTok Takoro pacmno-
JIOXKEeHHA HHePIIHOHHOTO Ipy3a 3aK1i0yaeTcs B HeoOXOAMMOCTH YBEdH-
YelMd BBICOTHl MexaHHaMma. B ciayuae GOKOBOTO pAaCHONOXKEUHs HHep-
LHOHHOTO rpy3a BbICOTA MexaHH3Ma MOXKeT ObiTb yMeHbllleHa, HO TNpH
3TOM YMelbINalOTCA Pa3Mepbl HHEPILHOHHOTO TPy3a M. ero CTaTHYECKHH
MOMEHT, UTO SABJIAETCA KPYNHBIM HELOCTATKOM.

OO6bluHO NMPHHUMAIOT IEHTPaJdbHOE PAaCHOJONKEHHE HHEPIHOHHOTO
rpysa c OnopaMy CKOMbXKeHMss u KaueHus. [lpeamnourerue ornaercs -
onope ¢ TPEHHeM KaueHusi BBHLY YMeHblUeHHs NOTepb HAa TPEHHe M TMo-

_BhlleHHe 3(PQeKTHBHOCTH AeHCTBUS aBTONOA3aBOAA. TaK Kak HHEpIH-

OHHBIA TPy3 COBEpllaeT ABYCTOPOHHee NABHXKeHHe, a Basa GapabaHa mpH
3aKPYUMBAHHM NMPYKHHBI AOMXKeH BPAIATbCcH TONbKO B OLHOM HANpAaB-
JIEHWH, TO B KHHEMAaTHUYeCKOHl LeNH MeXaHH3Ma aBTONOJA3aBOLAa KOJeCco
MHEPUHOHHOrO Ipy3a — Kosdeco GapaGaHHoe 10JKeH ObiTb Tnpeobpaso-
BaTeb. OH COCTOHT JIHBO M3 CHCTEMBI 3y0YaThIX KOJIEC, HasbiBaAeMBIX
TpenseaeM, HIH H3 [ABYX DeBepCHBHBLIX (O6roHHBIX) MydTt. Mexannam
TpEeH3eJIsi MPOCT B H3TCOTOBJSHHM M Halle)keH B paboTe, OAHAKO HEOO-
CTAaTKOM €ro fAB/IsfeTcs O0JbLION Yroa XO0J40CTOTO X0Aa, CHHMKAKUIMH
3¢ dexTusHOCTp PabOTHl MexaHH3Ma aBTomoA3asoga. [lo sTo# mpuum-
He B HACTOsILIee BPEMS BO BCEX BHOBL MPOEKTHPYEMBIX yacaX TIpHMeHS-
10T peBepCcHBHBIE MYDTHI.

B uacax ¢ aBTOnoOn3aBOOM OOBIUHO NMPEAYCMATPUBAKOT MeXaHH3M,
TIO3BOJISIIOLIHH 3aBOJAHTL TPYKHHY OT PYKH, HO MHOTAA STOT MeXaHU3M

~orcyrctByeT. Ha puc. 83 mn3o6pakeH BuI CO CTOPOHBI KpBILUKH Ha

MeXaH#u3M 4acoB C aBTONOJ3aBOJOM NPYXKHHEI, a Ha pHc. 84 u 85 — pas-
pesbl, MoACHAPOUIME KOHCTPYKIHH OTHEJBHBIX Y3JI0B MeXaHH3Ma aBTo-
noasasoia. MexaHusM aBTOMOA3aBOMA — C UEHTPAJbHBIM PACIONOMNKeE-
HHeM T'py3a Ha ONODE CKONbXKeHHH, ABYCTODOHHEro JeHCTBHS ¢ Heorpa-
HHYeHHUBIM YIJIOM NOBOpOTA. BapuauTt Kpemyenus cekTopa Ha omnope
KaueHWsl, NpUMeHseMblfi B PACCMOTPeHHbIX Yacax, I0OKasaH Ha pHC. 7,
B mexanusme mpuMeHeHbl pesepcusHbie MydTbl. ['pysosoit cextop / ¢
UEHTPaJbHBIM YIVIOM P~ [80° coeluHsieTCsl ¢ MHEPUHOHHLIM Tpy3oM 2 ¢
TMOMOILIBIO 3aKJeNOK HiIu pacuekaHKo# (puc. 85, a). C cexropom Hemon-
BHXHO COeJHHENl0 KOJeco &, B OTBEPCTHH KOTOPOrO 3ampeccoBaha
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6poHsoBas BTyAKa 22, Bpawmatomascs 1a ocu 23 (puc. 85, 6). [Tocnen-
nAasg 3anpeccosaHa B Moct 2/ mexaHusaMa asTomojasasofa. OT BepTH-

KaJbHOro CMeIleHHs CeKTopa [/ Ha ocu 25 npepoxpatser 3aMor [7,

NPHKpeNJeHHbH K MOCTY MeXaHH3Ma aBTONOA3aBOMLA.

ITpy noBopoTe MHEPUHOHHOrO Tpy3a JABHIKEHHe OT KoJeca 3 mepe-
JaeTcs Ha NepBYIO peBepCHBHYIO MY®DTY, Kojeco 4 KOTOPOH HaXOAUTCA
B 3auenyiendu ¢ xojecoMm /I BTopo# peBepcHBHON MydTel Tpubnt § u
10 peBepcuBHBIX MydT HaXOASTCS B 3alElVIEHHH ¢ KOJecoM 6, 3ampec-

Puc. 83. Bua na MexaHH3M aBTOMATHUECKOrO MOA3aB0Oa
APY A IHBI

COBAaHHBLIM Ha ©CH Tpn6a 7, JABUKEHHe OT KOTOPOro mepenaeTcsa Ha KO-

Jseco 12 6apaGauHoe, [locnesnee HenoaBukiO coennnsiercst ¢ Banom /8
- GapaGana, C GapabaHHbiM KosecoMm /2 B3auMOofeHCTBYeT cTomopHas

cobauka 8. Ilaapawiee Koreco 4 3aBOANOe TpeAHasHaueHo AAfA 3a-

BOIKH IIPYXHUHBI OT PYKH, UTO OCYLIECTBJASACTCA INpPH BpalleHHWH 3aBOX-

Horo Banuka /5. PeeepcuBHble MY(TH HMEOT OLHHAKOBOE YCTPOHCTBO

H pa‘60THIOT nonepeMeHHO B 3aBUCHMOCTH OT HéﬂpaBJIEHHH BpalueHHusa

ceKTOpa MHepuuoHHOTO Tpy3a. [lpu BpameHuu nociefHero Nno YacoBoH

CTpeJiKe ABHXKEHHe NepejaeTcs OT Koneca 3 Ha Koseco 4 mepBoil peBep-

CHBHOH My®THI, fajee Ha Kosdeco I/ Bropoil peBepcuBHOf My(dTH. Ko-.
Jdeco Il Bpamaercda MO HacoBOH CTpeJiKe, NPH 3TOM NPOMCXOMHT

3aKJHHUBAHWE POJUKOB 9 MeXKIy CTeHKaMu masos Koseca /] u quiausf-

PHYECKOH NOBEPXHOCTHIO Wailbr /3. [Tocaentss ¢ NOMOWIBIO TPOMENRY-
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\founoft BTyaxn /9 HenoAsuKHO coefuusieTcs ¢ TpuboM [0, oT KOTOpOrO
‘yepe3 Koaeco 6 H TpuG 7 ABHIKeHHe INepefaeTcs Ha KOMeco 12 6apa-
‘Ballioe, Bpallaiomleecs 110 uacosoit crpenxe. lllai6a 20 noanepxusaer
pOJIIKH, IPENIATCTBYSA BhINAJAHUIO HX H3 MY(DTHL.
' Bo Bpems BpameHus ceKropa / no 4acoBOi CTpesiKe Komeco 4 Bpa-
jmaercs BXOJOCTYIO, B CAyyae mepeMeHbl HallpaBJeHusi BPAIleHHA BXO-
JlocTyio 8yaeT BpamiaThesi Koseco f1.

CyluecTBYIOT pas/iuiuHble BapHaHThl KOHCTpyKUmil ysna Gapabana
JapyuHbIX 4acOB ¢ aBTOMATHUECKOH MOA3aBOAKON NPYXKHHBI H C 32BOA-
Kot or pyku. OOniuHo npeaycMatpupaeTca Asa OGapabaHHBIX Kojeca,

{ il 2ol KL I,
NANERENNNNNNNNNY
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Pue, 84. Paspes no ocsM nepejaud MEXaHH3Ma aBTONOA3ABOAA MPYKHHBI

| coenmHsieMblXx ¢ BajoMm Gapafada ¢ NOMOIIbIO ClenHaNbHbX TNpYKUH,
paGoTaloukx B NPHHIMIE TaK e, Kak peBepcUBHLIE mydTtel. B pac-
cMaTpHBAeMON KOHCTPYKIMH MexaHu3Ma aBTONOA3aBOAA (puc. 83)
npuMensieTes TOJNbKO OfHO GapabanHoe KOeco. ITO CTAJN0 BOSMOKHBIM
BCJeACTBHE NPUMEHeHHs MIaBaOMero 3aBORHOTO Kojeca [4 M cremnu-

| aspHo#t Haknaiku /6, obpasyiomieil 3a30p A MexJy HaKJIaiKo# u pac-
toukofi B Koaece /4, [Ipu BpalieHun Koneca /2 (non3aBOAKA aBTOMa-
THYECKH) NOJ JaBaeHHeM ero 3yObeB Kojeco /4 HeCKONbKO OTXOAMT He
Bpaluasicb, B ciyuae 3aBOAKM OT PYKH KOJeco 14, Haxonsich B 3alLene-
HuM ¢ 6GapaGaHHBIM KOJIeCOM, MOoA AeHCTBHEM YCHJHS CO CTOPOHBL 3yOb-

eB Tpuba (Ha CxeMe He NOKa3aH) rmepeMellaeTcsi B HaNpaBJeHHH, yKa-
3aHHOM CTPEMKOil, 10 ynopa B UHIHHADHYECKYIO NOBEPXHOCTh HaKIaL

xu /6. Bo BpeMs 3aBOJKM NPY/KHHBl OT PYKH Bpawmaiorcs Tpub 7 n
komeco 6, a TaKkme Tpubn 5 u 10 pesepcuphbix MydT. Koneca xe 4 u /1
BpallaThCsi He SyAyT, TaK Kak IpPH 3TOM 3aKIHHHBAHHE DOMHKOB HE
npoucxofiut. PepepcuBlibie My(pTbl YAepKHBaOTCA OT BEPTHKAIbLHOTO

- cMemienus sacmonkamu 24 (puc. 85, 8), B KOTOpble YNHPAITCH KoJeca

4 u 1l
Pacyer Mexanu3sMa aBTONOJA3aBOAA TPYXKuHpl. [lis OpaBWILHOrO
© QYHKIHOHHDOBAHHS MeXaHH3Ma aBTOMNOMA3aBOJA HEOOGXOAMMO B MpO-
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ecce NPOCKTHPOBAHHS BBIAEPXKATb ONpELeNeHHble COOTHOLICHHS Mey-
Ay MApaMeTpaMH NPYXHMHHOrO IBHTATENS H HHEPUHOHHOTO rpysa, Ko-
TOpble XOJKHBI ObITb YCTaHOBJIEHB Ha OCHOBaHHH pacyera. Ha ahdex-
THBHOCTb NPOLECCa ABTOMATHYECKOH TOA33BOAKH TIPYMHKHHbI BJHSET
GOMbIITOe KOJHYECTBO PA3NHYHBIX (AKTOPOB, 3ABHCAUINX OT YCIOBUIY
SKCOJAyaTalHu, U3 KOTOPBIX MHOTHE HMEIOT CJaydYaiiHbli Xapakxrep.
310 — 0ftHa H3 FAaBHBIX NMPHYUH TPYAHOCTEH B CO3MalHH TEODHH HH-
KEHEPHOTO pacyeTa MEXaHW3Ma ABTOMATHYECKOTO MOA3ABOAA MPYIKH-
Hbl. Hayuno-ncenieoBaTesbCkuii MHCTHTYT YacoBoi NPOMBIIIIEHHOCTH
(HHMWuacnpom, Mockea) Ha ocHOBe TEOPEeTHYECKHX M 3KCIepHMeH-

3 )
Q muor ; e
1 &) M50t
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Pac. 85, Koucrpykuun orgensusix ya-

Puc. 86. Cxema X pacuety pas-
JIOB MEXaHH3M2 ABTONOARABOAA YHACOB

MepOB HHEPLHOHHOTO rpy3a

TaJbHbIX HCCIeJOBaHHH paspaboTan MeTOAHKY pacyeTa MeXaHH3Ma
aBTONOJ3aBO/Aa. B OCHOBY BBIBOZA pACUETHBIX 3aBHCHMOCTEN GHIO MO-
JIOMEHO yCa0BHe MHHHMH3ALMH BpeMeHH NOA3aBOLKH H TpHOIHKEHHS
ABHXEHAS MHEPUHOHHOT'O rpysa K BpaulaTeJbHOMY pexumy. Jlad ue-
XaHHU3Ma aBTOMOJA3aBOJA BPAalIATENbHBIH PEXUM SABJISETCS SHEpreTHye-
CKM HanGosiee BBITOAHBIM, TaK KaK YCTPaHAIOTCA NOTEPH XOJOCTOrO
XORa B peBepCHBHOM YyCTpO#CTBe. BpaulaTenbHbill pesKHM HEOOXOAHMO
paccMaTpHBATL KaK HeKOTOPbIA HAeaNbHbIA PeXHM, K KOTOPOMY Haao
CTPEMHTLCA NYTeM COOTBETCTBYIOLIEro Mop6opa MapaMeTpoB MeXaHH3-
Ma aBTOMOJ3aBoja Ge3 H3MEHEHHS KOHCTPYKUMH mNoclefHero. Mcko-
MBIMH NapaMeTpaMH TIPH pacuere sIBJASIOTCH YIOJA ) CEKTOPA HMHEpIH-
OHHOT'O rpy3a M mepefpaToyHoe YHCJAO { MEeXaHH3Ma aBTOMNO/3aBOjA.
Pacuer nponsBofuTes B Takoit mocaeN0BaTeNbHOCTH:
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1. Onpenenstor b, u b, — BesHuHIE, ABAAIOWHECH QYHKUHAMH Pas-
MepOB HHepLHOHHOTO rpysa (pHc. 86),

by=[v/(22)] [R3h,+(R3— R}) 415,
by=(4/3) [R3h, +(R3— R3) hyl/[ R3h, (Rﬁ—R%)hz]- (1273

2. OnpenensiioT BeIHYHHY B, ITPOMOPLHOHAABHYI0 MaKCHMaJIbHOMY
. MOMEHTY 3aBOLHOH NPYXKUHBI,

(126)

B:Mamax/n‘ (128)
3. Onpegnenaior
' d,—(1/B) bzgay; |
I d,=[1/(2B)] by byza,?; (129)

d3:[1/(43)]b1b2‘92-

rae a;=092; a;=0,38; z=rof — 151 ONOp CKOJbXKEHHA H Z=
= 1,25k (Do/ds) — A5 onOp KaueHHs.
4. H(ax(gﬂm) no cnpasounnky [6] Gyukuun Becceas (mepsoro pona.
HYJIeBOTO M TIePBOT'O MOPAAKA) 3HaUeHHe Lo(A) u Li(A4).
5. Onpepnensiior
A;=ARcos A, [Ly(A)+0,5AL, (A)]; }
A,— AR sin Ay [L,(A)+0,6AL,(A)],
re A,—A— A"
6. Onpenensior HaYaNbHYIO

o' =arctg [(A;— H /A,

(130}

(bésy KoneGaHuil MHePIHOHHOrO rpy3a
(131}
7. Onperensior WeHTpanAbHbil yroi HHEPUHOHHOrO rpysa

£ - (132)
ds[(A— H)sina’ 4+ Ascosa’] —dy

b =2arccos

8. Onpénenmo"r BEJUYHHY MOMEHTA:
J/i5 OTIOP CKOJIbXKEHHS

(133}

My=4n2Lyriuw/n,,
AJI5 OOp KauyeHust

M,=0,004D,, (133)

9. OnpenensioT TiepeAaTOUHOE YHCIO MeXaHH3Ma aBTONMOA33BOAA
i=1/{2dysin (y/2)[(A,— H)sin o'+
+ A, cos a'] — 2d sin (/2)—(1/8) M,}.

B pacueTHbX ypaBHEHHSIX 0603HaueHbl: 7 — KO3(QQHUHEHT mojes-
HOro fefiCTBHSI MeXaHH3Ma aBTONOA3aBOAA; ®, [ — Kpyrosas yacToTa
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KoneGaHAA, PYKH H BEPTHKAJIhHOE NepeMellelne Tena YeN0BeKa IPH
xonb0e; A, A’ —HauGombllee OTKAOHEHHE DYKH OT BePTHKAAH IPH ee
ABYIKEHHH BTepel M Hasal; R — JIHMHA DYKH, & — YCKOpeHHe cBOBOJ-
HOTO fafienus; p — Ko3(pQHUUHEHT BASKOCTH Macna; Ms — MOMEHT TIpy-

*HHBl B GapabaHe; y — yAeJbHbI Bec MaTepHala MHEPUHOHHOTO TpYy- -

3a; f, k£ — Ko3pHUINEHTE TPEHHS CKOMbXKeHHA M Kaueuusi; Lo, ro—
ANHHA U paluyc OCH WHEPUHOHHOrO.Tpy3a; g -— pajMalbHbili 3230p B
onope rpysa; dw — AMAMETDP INaphHKa (POJHKA) PEBEPCHBHOH MYy{QTHI;
Dy — anametp OKpYKHOCTH, TIPOXOAAILEH Uepe3 LeHTP MAPHKOB (pO-
JIHKOB) . :

PexoMeHjlyercss NpHHEMATh CAeAYIOIMe COOTHOIIEHHS A8 pa3Me-
pos.rpysa (cm. puc. 86); Ri/Ry=0,7; hs'/hy=8. Ecin 3T0 KOHCTPYK-
THBHO HEBO3MOXKHO, TO CJAeNyeT NpH 3HaueHusx h'fh;=0,5; 1,0; 2,0;
5,0 npHHEMAaTL COOTBETCTBEHHO R;/Ry=0,53; 0,55: 0,57; 0,66.

[Ipn pacuere pekoMeHIyeTCs MOMB30BATHCS CPEAHMMH 3HAUCHASIMH
KDYroBOH 4acCTOThl (0 BLIHYXXIEHHBIX KoleGaHHii MHEPLHOHHOrO Tpysa,
AMIIHTYALL Konebauuit A u A" u pamubl R pyku: 0=5=73 l/c; A=
=22-+32°% A’=18-+20° R=4A30-<550 mm.

§ 33. HapyuHble uach! ¢ kKanengapem

[TyTem HecIoXHOI HAaACTPONKH K MEXaHH3MY 4acOB C OAHO- ' HJH
MHOTOCYTOYHOH NPOAOMKATEABHOCTLI0O XOLA MOMKHO NOAYYHTB YAacCH,
npeirasHayeHHble NJs yKasaHUA JiHell Hejlenu, WHMCed, Mecsles U ¢as

: ayusl. TlonoGubie uachl HasbIBAOT
yacamu ¢ Kaaserdapem. HauGoub-
KM PAaclpoOCTpaHeHHEM  IOJb3Y-
I0TCS 4achl ¢ KajJeHIapeM HaCTOJb-
Horo tuna. OJHakKO B CBAI3W C TewM,
4TO HapyuHble Hachi 3aBOEBLIBAIOT
cebe Bce Gosee MPOYHOE MECTO Cpe-
oW JPYTHX H3MepuTeneldl BpemeHu,

. IpUMeHsIeMbIX B OBITY, B MOCJAGIHHC
roAbl BCe 4Yallle BCTPEYAIOTCS MeXa-
HH3MBI KaJeHAaps BO BHOBb NPOEK-
THDYEMBIX HapyuHbLIX dacax.
Mexaunssbl kaneHaaps Ha3bIBA-
10T RPOCTHIMU, €CAN OHH TpefHas-
HayeHbl AJAS TNOKA3aHUS YHCAA HIN
NHS HelleNll, M CAOHCHbIMU, KOTAA
OHYM TOKAa3bBAIOT YHCJAa, HA3BaHHE
nHelr u MecsiieB. CNOXKHBIM KaJjieH-
dapeM OyIeT H Takoll, KOTOPBI# Mo-
KasblBaeT UHCJO ¥ AHM Hedenau. [lo

Puc. 87. Cxema MexaHu3Ma NpOCTo-
0 KajeHzapsi MrHOBENHOTO HAeiceT-
BUSA

BpeMeln, B TeHeHue KOTOPDOTro NPOHCXOANT CMeHa OKa3aHui MexaHH3-

Ma KajeHaaps, OHY ObIBAIOT MeANEeHNHOrO H MIHOBEIHOTO AefcTBUA.
[Tocnennune Gonee NO3AHEr0 MPOUCXOMKIEHHs, UeM MepBLIE, yi06Hee

B 3KCNJIYaTallHH, TaK KaK OHH O0ecneuuBalOT MOUTH MIHOBEHHYIO CMEHY

[OKa3aHHil, B TO BPeMs KaK CMeHa NOKAa3aHWH B KaJeHAADPSX MeaJeH-
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HOT'O JefiCTBUS TPOHCXONMT B TeueHne 2—3 u. Bo Bcex BHOBbL NPOGKTH-

- pyeMblX Hacax B HaCTOALIEE BPEeMs NPUMEHdIOT HCKIAYHTEIBHO KaJeH-

e

Jlap¥ MTHOBEHHOTO AEeHCTBHUSL.

Ha puc. 87 npuseAeHa cxXeMa IPOCTOrO KaJseHaapss MTIHOBEHHOTO
neficTBus Aas Tokasanuit uucen. Kynauox 6, spamaiomuics sMecTe C
CYTOUHBIM KOJECOM & TNPOTHB 4acOBOH CTPENKH, HAXOLUTCH B NOCTOSH-
noM B3aumopeficteuu ¢ puiuarom 4. Ilocaenuuii cHaGXeH nasoM H MO-
JKeT COBepUIaTh CJAOKHBIe ABHKEHHS B TUWIOCKOCTH OTHOCHTE/BHO INTHG-
Ta 3, 3aKpeNaeHHOT0 B TLIaTHHE YacOB. :

B noJoKeHHH, H306paXKeHHOoM Ha cxeMe, pbiuar 4 Mox AeHcTBHEM
npyXuubl 2 MPUKAT X WTHTY 3 ¥ HAXOAHTCHA B HENOLBHKHOM COCTOSA-
HUH, OMHUPASCh HAa UHJHHADPHYECKYIO MOBEPXHOCTb KyJ/auKa 6. lpu Bpa-
eHHH KoJeca 5 KynauyoK MOBOpauMBaeT phiyar 4 OTHOCHTENbHO IUTH(-
Ta § NPOTHB 4acOBOW CTPEJKH, IIPH 3TOM BBICTYN pbl4ara BBIXOLHT H3
BALKHLl KaJeHAapHoro aucka I, uarn6as npyxuny 2. MakcHManbHbIM
yrog MOBOPOTA phiyara OyAeT NPu TAaKOM NOJOXKEHHH KyJdauka, Koria
ero ochb CHMMeTPHH TNEpNeHIHKYIspHa mosepxHoctn B. Ilpn Janbhed-
HeM NOBOPOTE Kojeca § phbiyar 4, mepeMellasich Mo KyJaauxy, Mol AeH-
CTBHEM TPYXKHHbI ONYCKAETCs] BHH3 [0 KacaHus NOBEPXHOCTEH s I
[Tocse sTOro phiuar 4 MOBOPAUMBAETCS NO YAaCOBOH CTPEJKe M TepeMe-
1I{aeTcs BBEPX, MPH STOM BBICTYI e['0 BXOIHMT BO BNAJKHY CJeBa pacno-
noxennoro 3y6a. Korna kpomka C kocHeTcst OGOKOBOH NOBEpPXHOCTH
KyJauka, NMPOH3OHJET MepeMelleHie BIPABO pblyara 4 1o HANpPaB/IAlO-
memy WTAGTY 3, COMPOBOXKaeMOe NOBOPOTOM AMCKa / Ha ONMH war,
Ha KOTOpPOM HaHeceHbl IM(PH, MPH ITOM MPOMCXOAHT CMeHa MOKasa-
uuit, a5 GuKcanuy KajleHIapHOro AUCKa B ONpelefeHHOM NOJOXKEHHH
npeiycMaTPHBAeTCs NPYXUHALIKMA ¢Quxkcatop, He YKasaHHbM Ha
cxeMe.

Ha puc. 88 mokasaHa KOHCTPYKIHS MeXaHH3Ma CIOXKHOT0 KanaeHaa-
pPsi MTHOBEHHOrO AeHCTBHSA, MPeJlHa3HaueHHOro AJs MOKa3aHHs YHCea H
nueit venenu. Ha Bryske /8 uwacosoro Koaeca (puc. 89) sanpeccoBaHO:
Koseco 19, KOTOpOe TOCPEACTBOM CBASYIOLIEro (apasuTHOro) Koneca &
nepefaer ABMKEHHWe Ha CYTO4HOe KoJeco 7, Bpauaiouieecs €O CKO-
pocTbio otuH 060pot B cyTku. Ha Brysnke /4 3ampeccoBal Kyaauok 13,
a CyTOuHOe KOJeco 7 COeIMHeHO cOo BTYAKoH /4 mo X040BOfi mocaike.
Itudr /2 3anpeccoBaH B KyJauke /3 W cBOOOLHO NepeMeIaeTcs B Na-
3y Kodeca 7. Brysnka /4 cBoGogHO Bpautaercs. BOKPYT Kosonku 21.
B nasy Bryaxu /4 zaxpefuleHa Mepexiouampinas npyxuHa 3, B3auMo-
neficTByouias ¢ 3yObsiMu KajengapHoro Aucka Il. Bo pryaxe 14 3a-
npeccosal wWTHPT 15, B3anmoneficTayom il co 3Be300uK0H 6. Hpc.nen-
HSis B3aHMOIEHCTBYeT €O 3Be3foukoi /7, cBOOOAHO Bpalarwuencs Ha
Bryake I8. Co 3Be310uKOl /7 KecTKo coelluHeH IHCK 20, na KoTOpOM
B COKpalleHloM BUIE HaHeceHbl Ha3BaHus JHell Helenu. Pukcauus
3Beanouku /7 ocyuiecTsiasieTes poiuarom 2 uw npyxuHofi 3. Ock I ¢ nu-
JIHHAPUYECKOH rOJOBKOH MpelnoxpaHser pbiuar 2 oT nepekoca. Kaien-
napHuii auck /I dukcupyercs puuaroM 6 u npyxunoi 4. Ilepeximio-
YaOUIMH peiyar § nocpencTBoM TpYXKUHBL [0 HaXoAUTCs B TIOCTOSHHOM
KOHTaKTe ¢ KyJaukoMm I3,
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PaccyoTpum paBory MexaHuama KaneHfaps, KOTOphlft uzobpaken
(cM. puc. 88) B MOMEHT Hadasia cMeHbl nokasanui. Peryar 8 gacaercs
BEPLWIMHB! Kynauka /3, a wrudr /2 ynupaercs CTEHKY masa KoJeca
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Puc. 88. Cxema MexanusMa cromuoro KaleH aps MriioBEHHOTO B
aeficTBus ; B 15— _L]_ =
ﬂ <
Buecre ¢ xynauxom, kak onHo menoe, noBOpaynBaeTess M Bryaka /4 ¢ 1| o HlE=l AL
TPYKUHOH 9 n wrudroM /5, a cyTOYHOE KOMECO M3-3a HAMHIAS B HeM ! —r
flasa BpAIAETCsl ¢ HeH3MEHHO! CKOPOCTBbIO, 06YC/HOBACHHOH paboToit i | ‘
1acosoro Mexannsma. ITosopor Ky/nauka /3 mpoOHCXOAHT N0 Tex nop,
TIOKa pbiuar 8 He KOCHETCst Ky/iauKa B TOUKE, PAaclO/IOKEHHOH Ha Hau-

MeHbuleM pajpmyce (Bo Bmamuue). IIpu nosopore KYJ1a4Ka BhICTYNAI0- ?
WHH 13 BTYJKH /4 OTOrHYTHI KOHUHK NPYXKUHB 9 IPH MaJoit ero IJu-
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He paGoTaer KaK JKECTKHH phlYar, NOBOpaulBas KaJeHAapHBI AucK [/
Ha yroj, HeMHOT0o MeHbIIMH YrJOBOH WIMPHHLL 11ara Xojeca. Pouar 6
OCYLIECTBJAAET AOTNOJHUTENbHBIH TIOBOPOT AucKa [/ ¥ ero dmxcaiuio.

. Bo Bpemsa noBopora Kyaauka I3 BMecte co BTyaKkoit /14 wtudr 15 no-

BOpauyMBaeT 3Be3N0uKy 6, a nocmenHss — 3pesnoury I7. [Ipu cmene
nOKa3aHM#t KyJauok /8 KMHeMaTHYECKH He CBSI3aH C CYTOUHBIM KOJe-
coM 7. Ilo mpoutecTBH¥ HEKOTOPOro BpeMeHH MOCAe CMEHb! MoKasaHuil
CYTOYHOE KOJIeCO NMOCPEeNCTBOM MTH(Ta /2 noBeleT 32 coGoil KyJaa-
4ok I3 u BTYAKY [4 10 moJOiKeHHs, u3oGpaxKeHHOro na puc, 88, T. e.
JI0 HauaJa claefyrouell cMeHsl NOKa3attH,
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Pue, 90, CxeMu x onpene-

JEHUIO NPHBEJEHHOTO MO-

MeHTa B MeXaHuaMe Ka-
Jeugaps

KoppekTupoBka nokasanuii kaieHaaps. KoppekTHposaTh moKa3za-
HHS KaJIeHJapst NPHXOAUTCS B CHeAYIOUIUX CAYYasX:

NP OCTAHOBKE 4aCOB BCJENCTBHE HEeCBOEBPEMEHHOH 3aBOJKH Ipy-
MHUHBL B 3TOM Cciyuae cooTBeTCTBHE B mokasaHWAX KaJeHaaps c jeil-
CTBATe/ILHBLIM BpeMaHeM MOCTUraeTcs BpAaU(eHHEM 3aBOLHON TOJOBKH B
MONOXKeHny nepeBoia crpeaox. [Ipu 3Tom Bce Koleca MexamusMa Ka-
JeHaaps NPpHUBOIATCS B ABHKEHHE OT Komeca 19;

B KOHIle KaxJ0ro mMecsina, YAcJA0 AHed KoTOporo Menbme 3/. B aToMm
clydae BpallE€HHEM 3aBOLHOM TFOJIOBKHM B MNOJOMEHHH N€PeBOjla CTpe-
JIOK IIOBOPAYHBAIOT YACOBYIO CTPENKY B NPOTHBOMOJIONKHYIO CTOPOHY OT
undpst 12 no undps 6, NpH 3TOM cyTOuHOe KOJeco 7, a BMecTe ¢ HHM
BTYAKa /4 ¢ MpYyXKHHOH 9 NOBOPAuUBAIOTCS NPOTHB YACOBOH CTPenKH.
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Tlpyxuna 9, orrubasick BNpaBo, BCAEACTBHE MaJjofi cBoell IKEeCcTKOCTH
He OymeT BBHI3BIBATH llepeMelleHHe KameHAAapHOro AHCKa 11, ynepxu-
BaeMoro pbluaroM ¢(ukcatopa 6. 3aTeMm BpalleHHeM HaCOBOH CTPEJKH

B HANpaBJeHuH K 1udpe /2 npOU3BOAUTCS CMEHA YUCAA.

Onpejesienue NpPHBEJEHHOr0 MOMEHTAa B MeXaHH3Me KajeHAaps.
B uacax ¢ kaneHzapeM HMMeOT MeCTO JONMOJHHTENbHBIE 3aTPaThl 3HEP-
IH{ JBHraTeJ sl Ha NpHBeleHue BCex jeTaslell B JABHMXKeHHe M Ha TMpe-
OfofeHHe MOTeph Ha TpeHHe. UToGbl rapaHTHPOBaThH ‘Ge30TKa3HyI0 pa-
GoTy 44COB W 3alaHHYI0 NMPOMAOJIKHTENbHOCTL A HX XOL4a, HeOBXOAHMO
yuecTh BCe 3TH NOTEPH 3HEPTHH B NPOLECCe KOHCTPYHPOBAHHUSA HacoB X
NpOU3BECTH Niepepacder NMPYKHHHOTO JABHTaTe]sl HIH KonebatenbHoM
cHeTeMpl GafaHc — cnupanb, PacueT noTeps SHepruyM Ha TpeHHe B Me-
XanHu3Me Kajeujaaps ClAellyeT BeCTH Ha caMblfi HeOJaronpUsITHLIA Cay-
yafi, KOria HaxOAATCH B JIBMKEHHH Bce Koseca, a AedopMalus MpyKuH
(GUKCATOPOB JOCTHraeT MaKCHMaJbHOrO 3HaueHus. [Ipw BpalleHHH
CYTOUHNTO Kojdeca 7 Kynauok /3, noBopaunsasi peiuar &, mocTenenio je-
dopMupyer OpyxKuBY [0, KOTOpas HaKalAMBaeT TIOTEHLUHANLHYIO 3HEp-
ruo. JTa 3HEpTHsl 3aTeM TMOUTH MTHOBEHHO pacXOAYeTcs Ha NpuBeje-
HHie B JBHXKeHMe JleTajledl MexaHH3Ma KajaeHgapsd NpH CMeHe NOKasa-
uuii. B pacematpusaemom nosoxenuu (puc. 88) npyxuna 10 mneer
MaKCHUMa/bHblll NMPOrnG, KOTOPOMY COOTBETCTBYeT HanGoablllag cHia

IaBleHHsi pbluara 8 Ha Ky/aadok IS M MaKCcHMa/bHBIA Bpalaiouui Mo-

MeHT Ha ocu KyJauka. PaccmarpuBasi chcTeMy Kynauox I3 — puiuar 8
B COCTORHHMH CTaTHueckoro paBHoBechs (puc. 90), MOXKHO HamHCcaTb

— My Nyx— fN,y, nm M, =N te— T (a)
M, —Nu— fNv=0, nmm M =N (u+4- fo) : (6)

[lpu N=N,; u3 (a) u (6) :
M =[(u+ fo)x— Fp)] M, (136)

* Ha ocnoBanuu puc. 92, a uMeeM
x=ccosf; y=csinB, u=Rcosa; v=~Rsina.
MowmenT, KOTOPHI co3faeT puivar &,
My =Pl =(3EJ /) [ o R 7

rie E — MOAVIb YNpyrocTH MaTepHana NpYXKHUHBE, Ana craan E=
=(2+2,2)10°H/MM?2; J; — MOMEHT HHEPUHH MNONEPEUHOrO CedeHus
npyxuusl 10, Mm% JJIs NPSMOYrOJNLHOTO CEYEHHSi MOMEHT HHEPLHH

Jy=b,k3/12 (138)

(by w h; — COOTBETCTBEHHO WIMPHHA ¥ TOJIIMHA TPYMKHHB); [rnom=
=fp+fn — nonuwit nporu6 npyxuusl (fp u fo — cooTBeTCTBEHHO Pabo-
yHi ¥ MpeABapUTENbHBII IPOrHOB TIPYXKHHE) . '
[TpubnuxenHo paGounii NPOrud NPYKHHL MOKHO HAHTH H3 OTHO-
wenns (cM. puc. 90, a) fo/(R—R)) =4L/L nan
=R RILL. (139)
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[IpenBapurtenpHelil TPoru6 BHIGUPAIOT H3 KOHCTPYKTHBHBIX coobpa-
JKeHHH, OObIYHO PaBHbI padoueMy nmporuGy HAH HECKOJIbKO MeHblile
ero. Mmes B Buay (136)<-(139), nomyuaior BhIpaKeline Aas onpenee-
HHUS MaKCHMAJbHOr0 MOMEHTa Ha OCH KyJauka /3, KOTOpblii HEO6XOMH-
MO NPUJIOKHUTL ¢ TeM, 4TOGbI NOAHATL pbluar 8 B BepXHee MOJOMKeHHe,
npeojosesas CHIy NpyxHUHB 10,

" My max=[(cos a = f sin a)/(cos B — f sin §)] XX '
K EbBLAP)] [4 (R—Ry)/L+ fu] (Rfe). (140)
[TpuBefeHHbllt MOMEHT HA OCH IEHTPANBLHOTO KoJeca
an:—‘M“\.maxl’c/ﬂKI[(COSG‘-f—fSil’l U.)/(COS(‘i—fSin ?‘)] ><
X Eb LIS [ (R— Ry)/L+ f1] (Rle), (141)
vie ic=!/p — nepenaTouHoe OTHOLIEHHE OT CYTOYHOTO KoJjeca 1O TPH-
Ga MHHYTHOH CTPEIKH; 1y — KO3(Q(UIHEHT MONE3HOro HeHCTBHS MeXa-
HU3Ma KajeHAaps; by u Ay — IIHPMHA W TOJIMMHA NPYXHHB 0.
Ha peawmuuny npuBefeHHOro MOMeHTa Mp, HEOGXOAHMO yMEHBIIHTD
MOMEHT, NepeflaBaeMblil OT OCH LEHTPAJLHOTO KoJieca 10 OCH CIYCKOBO-
To Kosieca. MoMeHT, KOTOpbI CO3MaeT Phuar 8, NpUBOAAILKA B ABHXKe-

HHe BECh MEXaHH3M KaJeHJaps B MOMEHT CMeHbl MOKAa3aHHH, Ha OCHO-
Banuu (137) = (139) -

My =[Ebynil J(42)] [l (R— Ry)/IL+ fu]. (142)

MowenT, KoTopbifl LoaXKeH GLITh NPHAOKEH K OCH 3BEe3NOYKH 17,
OnpenessioT Ha ocHoBaHUM puc. 90, 6,

My=[(a+ fo)(x— fy)] My,
raeu=R, cos({a—f); v=R;sin (a—B); x=¢,sina; y=c, cosa,
Toraa M,=(R,/c,) {[cos(a— )+ f sin (a— 3)]/(sin a— f cos a)} M;p.
, (143)
MomeHT, co3naBaeMbiii ppiuarom 2, _
- My =BELLIBY(fy+ fa) (144)

rae J, — MOMEHT WHeDLHH TONEPEYHOro CeueHHs NMPYKHHHL 3.
- Padounii nmporu6 npyxuusl 3 MOXHO HafiTH, OnpeneNus NepeMelie-
Hue T04Kku A puiuara. M3 tpeyroabinka OAB (puc. 90, 6) :

OA=R,sin (a—B)sin a,
YOraa

fo=(Ry—QA)(ly/L)=R, [1—sin (a—Bysina] (4/L).  (145)
Hwmest B BHLY (143) -—(145), nonyunm OKOHUATEABLHO '

M. €08 (@—B) -+ f sin (a—3) R\Eb:hil; {R][l

sina — fcosa 4¢3

I sin;::ﬁ) ]_le__}‘{;j{G
- : )

MowmeHnT My, KOTOpblIl HEOGXOIHMO NpHIOKHTH K KaJenjapHoMy

- JIMCKY, MOJXHO ONpenesuTh Ha ocHOBaHUH puC. 90, 8

M,[z[(u+fw)/(x—i—fy)] sz; ,
rie #=R,cos(a-8); v=~Rysin(a-FB); x=cy,cosy; y=1c,siny,
TOT A

M, =[cos (a+5)+ £ sin (a+#)]/(cos ¥+ f sin v)(Ry/cs) Myp. (147)

MowenT, coanaBaeMblii ppluarom 6,

Moy =(3EJHIB) (f o+ Frny (148)

. rje

Fo= L) R, [sin (@-FBYsin a— 1]. | (149)

- Mimes B Buny (147)=(149), monyuum MoMeHT

M =

A

cos (@ + 8) + f sin (a + ) RzEbahgh{_l'LR sin (@ +8) L
cosy—+ fsiny : 4col3 ok a [ sin a ]

= Fits ' (150)

MomenuT TpeHus, cO3JaBaeMblli CHJIOH TSIKECTH KaJeHIapHOTo
IHCKa,

M= [P R, (151)

rae  Ry=0,5(R,+R,).

Ilns nanexnoit paGoThl MexaHuama KaJjenpaps Heo6X0QHMO BblIep-
2KaTb yCJOBHE

Mpmln—>/Ma+M;z+M'ri # . (152)

rae Mpmin — onpeneasior no (142) npu R=R,.

IIpu BHIMOMHEHHM pacueTa MexaHH3Ma KaJeHAaps NPUXOAUTCSA
BapbHPOBATh MapaMeTpaMH NpyxuH 4, 4 u 0, uTO wuesecoo6pasHo
OCYIIECTBAATL NYTeM H3MEHeHHS! TOMIUUHBL A H AAHHB [, BXOLAIIHX
B GopMyay MOMeHTa B TpeTbeil crenenu. [lapamerpn TIPYKHH JOJAXKHbI

ObiTh MOAOGpPaHBl TAKAM 06Pa3oM, YTOOLI YAOBIETBODPAJIOCH YCAOBHE
HX IPOYHOCTH :

an:(3/2) (Ek/lz)fno.n < [5]'

3ilaueHus YIMIOB @, B M Y, BXOAAILHX B PacueTHble ypaBHEHUS, MOK-
HO HaHTH HENOCPeNCTBEHHO M3 CXeMbl NPH YCJIOBHH, YTO OHA BBINOJIHE-
Ha B MacuwiTaGe, WINH ONPENENHTL AHANHMTHUECKH [0 3aJaHILIM pasMe-
paM jfeTajneil.
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FJIABA X
CEKYHAOMEPBI ¥ HACHI C CEKYHAOMEPOM

UacoBble MexaHH3MBbl, TIpelHa3HaueHHble IS M3MepeHHsT BpeMeHu
B MHHYTaX, CeKyHIaX u JOJSX CeKyHH, HasnBaiT cekyrdomepaiiu. Ce-

'KYHAOMEepbl HMEIOT YCTPOHCTBa, IO3BOJASIOLINEG (GHKCHPOBATH HAuajo

1 OKOHUaHNe U3MepAeMOro IIPOMexXyTKa BpeMeHH .

ToyHOCTL OTCHeTa 3aBUCHT OT Nepuofa Kodebanuil. OOBIUHO 1leHa
JeJeHus CeKYHJHOH WIKaabl paBHA MOJYNepPHOLY konebGaHus 6GanaHca.
Muorpa Aas cHeiHaJbHBIX LeJefl NPHMEHSIOT CEKYHAOMEpHl C LeHOM
Aeqennsi wkaael B 0,01 mun, YUem MeHblIe nepuol, TeM TOYHee OTCYET.
CexyHnoMepbl OBIBAIOT ¢ PAa3JHYHBIMA I[E€pPHOJAMH KojebaHus, IpH
3TOM HauboJblilee PACIPOCTPAHEHHE HMEIOT CeKVHAOMEphl ¢ MEPHOAOM
kosnebanus 0,4; 0,2; 0,15 0,04; 0,02 c. CexyHIoMephl ¢ MepUOJAMHU KO-
nebanus 6ananca MeHee 0,2 ¢ HasplBAIOT XpoHOcKonasu. Pasziandaior
JlBa OCHOBHBIX THIIA CEKYHIOMEPOB: MeXaHHUeCKHe H 3JeKTPOMEXaHH-
qecKue, ‘ :

Bce mexanuueckue CceKyHIOMepbl pasfensiioT Ha JiBe OCHOBHbIE
I'PYIIbLI: ¢ NpepbiBaeMOi M HelnpepbiBaeMoil paboToi YacOBOro Mexa-
HH3Ma.

CexyHIOMephl MEPBOH Ipynnsl NPEJCTABIAIOT coB0H clelUaNbHble
npHOOpH, NpefHa3HaueHlble 15 H3MepeHUS TOJbKO KOPOTKHX TpoMe-
XKYTKOB BpeMeHu. B HHMX uacoBo#l MexaHH3M paGoTaeT TOJbKO BO Bpe-
M# H3Mepeilus BpeMeHH. CeKyHI0MEPBl BTOPOH IPynnbl 06bIYHO BCTpeE-
YalOTCs B OXHOM MeXaHH3Me C uacaMy, NpelnasHadeHHBIMH LA H3Me-
pennsi Tekyniero spemenu. CeKyHIOMEpH MEpBON TpPyInbl 6hIBAIOT
TOJIbKO KapMaHHOTO THNA XU OTJIHYAIOTCA GOJbLINMM rabapuramiu, npo-
CTOll KOHCTPYKIHMell M HajexHocThlo paborhl. lMmeeres BO3MOXKHOCTB
(B 3aBHCHMOCTH OT NepHOJa KoaebaHHus W AuaMeTpa LIKaJbl) NIPOHU3-
BOJAUTb TOUHBIH OTCUET H3MepsIeMOro NpPOMeXKYTKa BpeMeHH,

CekyHpoMeps! BTOPO#l TPyInbl GBIBAIOT KADMAHHBIMA H HADYUHBIMH,
BerpeualoTcs cexyHAOMepHl 3TOH IPYNNB B ClelHaMbHLIX HacaXx.

ITo KomuuecTBY CEKyHOOMEPHBIX CTPEJOK CEKYHAOMEpbl H XPOHOCKO-
bl O6LIBAIOT OLHO- H JABYXCTPEJIOTHBIMH.

B 3aBHCHMOCTH OT KOHCTPYKIHMHM MEXaHH3Ma OJHOCTpEJOUHBIE ce-
KYHJI0Mepbl MOTYT OBITh CYMMHDYIOIIHMH.

CoranacHo T'OCT 5072—67 nmpuHATH CAefYIOUIHe YCIOBHBIE 0603HA-
ueHust CeKyHIOMepoB u XpoHocKomoB: C-1— onHOCTpenouHBIH CEKYH-
nomep; C-IT — geyxcrpenounmit cexkyngomep; XP-I — oanocrpenoy-
ublil Xposockomn; XP-II — asyxcrpesounslil xpoHockon. O6bYHO CEKyH-
JOMEepbl ¥ XPOHOCKOUE! HMEIOT N0 JABe IIKajbl AJA OTCUETA CEKYHI H
MUHYT. DBIBAIOT CeKyHOOMepH, NpeiHasHaueHHble s CHOEHHAJbHBIX
nenell, B KOTOPhIX HMeIOTCS AOINCAHHTEJAbHble MIKaAbl 118 H3MepeHus
Kagnx-1u60 QU3nueCKUX BeNHYHH (pacCTOSTHHS, CKODOCTH H Ip.).

DnexTpoMexaHHUeCcKHe CeKyHAOMepbl OBIBAIOT JBYX BUAOB:

y TepBbLIX ynpaBieHHe HX PaboTOH OCYILECTBJSETCH OT 3JEKTpoMe-
XaHHYECKOr0 YCTPOHCTBA, B OCHOBHOM 3TO Te XK€ MeXaHWUeCKHe CEeKyH-
JIOMEDHI;
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y BTODBIX CTDEJIOYHBIH MEXaHH3M HNDHUBOAMTCS BO BpaulelHe OT CHH-
XPOHHOrO MOTOpa. B sTHX cexyHIOMepax OTCYTCTBYET YaCOBOH Mexa-
HH3M H TOUHOCTL M3MepeHHsl BPEMEHHW 3aBHCHUT OT MOCTOSHCTBA CKOPO-

. CTH BpalleHHUs BaJja CHHXPOHHOI‘O MOTOpa. TounocTs H3MepeHHs Bpeme-

HM 3TOH T'PYIINLI CEKYHAOMepPOB HeBeJHKa, TO3TOMY HX NPHMEHSIOT A4
HeOTBeTCTBeHHLIX paboT.

§ 34. OHOCTPENOUHBIN CEKYHAOMEP

HanGonee npoctuiM sBIsieTCs ogHOCTpenouHbll cekynaomep C-1-2a,
oTHOocsiugniics X mepsomy Buay (puc. 91). Ha 6ase 3toro cexkyHmuo-
Mepa O0TeYeCTBeHHOH YacOBOH IIPOMBLIIIJICHHOCTBIO BLITYCKAIOTCS CEKYH-
JoMephl ¥ XpOoHOCKONL! ¢ nepuofaMu koaedanusa 0,2; 0,1; 0,05 u 0,02 c,
OTNHYAIOIUIHECS MEXKAY cO6OH TOMbKO uudepbiataMy i pasmepamy 6a- - i

‘JlaHCa ¥ BOJOCKA.
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Puc. 91. KoMmimkauust ozHocTpeiodloro cexynaoMepa

¥npassieHne paBoTo#l ceKyHAOMepa NMPOMCXOAMT OT MYCKOBOTO Ba-
Na 12 ¢ 3aBOJHON TONOBKOI, ABISIOMIErOCS OZHOBPEMEHHO M 3aBOI-
HbiM. MexaHusm ynpap/ienHs (KOMIMKAUHS) CEKYHIOMEpPa COCTOHT
M3 CJIelyIOWMX OCHOBHBIX [eTalefl: MycKoBOro phiuara [/, mnsofiHoro
MOMOTKA 9, Topmosa 4 u KynauxkoB (cepmeuex) [6 u I5. Tlpyskunmr
14, 7 m 2 Bo3sBpamaloT phMArH B MCXOAHOe NofoxeHue. IIpyxuua 5
(uKcHpYeT Mook eHnHe KOJOHHOTO Kojdeca 8 IPH NOBOPOTE ero Ha OfuH
3y6. Bunt /0 ABnsieTcs HANpaBASIOWIMM M NpensTeTByer poiary 1/
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nonHuMarecs BBepx. Kynauku /6 u 15, oluHakoBble IO KOHTYpY, dpHK-
UHOHHO COENHHEHB C OCAMM CEeKYHIHOTO M MHHYTHOrO Kosec. ®pmk-
UHOHHas TIPYXKHHa /7 OAHMM KOHUOM ONHPAeTCs Ha BTYJAKY KyJaauka,
2 BTOPOH BXOJHT B Bhipes BTYAKH, Kacasich ocH. [Ipyxuna /7 ynepxu-
BAETCA Ha Ky/aauyke BHHTOM I8, KOTODBIfi He BI3HIBAeT ee NedOpMalHy.
IlyckoBoit phluar 3aHHMaeT caMoOe BepxHee MOJNOKEHHE, npu 3TOM
WTHHT MYCKOBOro puiuara /3, HAXOASICh B IIOCTOSHNOM KOHTaKTE ¢
'TOPIEBOH TOBEPXHOCTHIO Bajia /2, mepeMelaeT ero o yrnopa B HOXKKY
BHHTA, YCTAHOBJIEHHOr0O BO BTYJKe KOpmyca (Ha cxeMe He 06o3HaueH).
B n306paxeHHOM MOMOKEHHH MeXaHH3M BHIKIIOUEH. [ITudT 3 puivara
TOpMO3a, Kacasch ofona Gananca (mokasaH IUTPHXOBOH JHHHEdH),
TODMOSHT €ro u MexaHH3M He pa6oraer. Bech Wuka paBoThl CeKyHIO-
ME€pa OCYIECTBJACTCS 3a TPM TaKTa: MNycK, OCTAHOBKA MeXaHH3Ma,
NpHUBeJleHHe CTPEJIOK B HyJeBOe (HCXOJHOE) MON0XKeHHe,

B cooTBeTcTBHH ¢ momoxeHHeM IeTadei, H306paKeHHbIX Ha
(puc. 91), nyuwe paccmatpusaTh paboTy CEKyHAOMepa, HauyHHasg ¢
NOCJeJHEro TaKra.

3-fi Takt. TIpuBeneHte CTPeNOK B MCXORHOE NOJOKEHHe, [Tpu Haxu-
M€ Ha NYCKOBYIO KHONKY NYCKOBOii Basn /2, BosjeiicTByst Ha mTH(T 13
MyCKoBOTO peiuara /I, mepemeuiaer mociedHHii BHU3., KoJOHHOe KoJe-
CO & MOBOPAYNBAETCS HAa OAMH WIAT H B 3TOM [OMOKEHHH ¢uKcHpyerca
ApyxuHo# &. TopMO3 4 CKOB3HT no Koaonke K, 3aHHMasi HeH3MeHHOe
NOJIOKEHHe, NpH 3TOM GajaHc OCTaeTCs B 3aTOPMOKEHHOM COCTOSTHHH.
Beietyn nBoiinoro mosfotka 9 ckomb3uT mo KosoHke K, a 3aTem mnomna-
A4eT BO BHNAAWHY H MONOTOK HOA AefCTBHEM -NIPYMHHHBI 7 NPOH3BOLHT
yAap no'kynauxam /6 u 15, koTopble BMeCTe €O CTpeaKaMH BO3Bpalla-
I0TCA B HCXOIHOE TOJIOXKEHHE.

1-ii rakr. Tlyex cexynnomepa. Ilpu BTOpOM HakuMe Ha IYCKOBYIO
(3aBOAHYI0) TOJIOBKY KOJNOHHOE KOJIeco NOBOPAYMBAETCH elle Ha OXUH
3y6. Kononka Ky CKOMB3HT MO BHICTYNY ABOMHOTO MOJNOTKA noBOpa-
HMBAET €ro IPOTHB YACOBOH CTPEJ]KH, TPH 3TOM OCBOGOKIAKTCH Ky-
nauku 16 u 15. OAHOBpPeMEHHO ¢ MOABEMOM MOJAOTKA TOpPMO3 4 BHAyale
CKOJIb3HT NQ KOJOHKe Kj, a 3aTeM monajfaeT BO BNafHHy M NOJ AeilCT-
BHEM IPYKHHB 2 TIOBOPAYHBAETCS BOKPYT OCH 6 MO 4acOBOH CTpelke,
npu 3TOM WTHPT 3 0CBOGOKNAeT BasaHC, cooblias eMmy uMmmyJsc. Ya-
COBOH MEXaHH3M HayuHaeT paGoTaThb M CTPENKH. NPHXOIAT B [ABH-
KeHHe. :

2-it TakT. OcTaHOBKa YyacoBoro MexaHHaMma. [Ipu HaxuMe Ha MyCKo-
BYIO TOJIOBKY B TPETHH pa3 KOJOHHOE KOJecO MOBOPAYHBAETCH eHle Ha
onuH 3y6. Kononka K; CKOMBSHT MO BLICTYNY TOPMO3a H NMOBOPAYHBAET
ero NPOTHB YacOBOH CTPEJKH, a wTHdT 3, Kacasce oboma banaHnca,
TOPMO3HT ero. MexaHH3M CeKyHAOMepa BHIK/JIOYEH M 1O MOKA3AHUIO
CTPENIOK ONpeNelseTcss NPONOJNKHTENbHOCTh H3MEDPHEMOro NPOMexyT-
Ka BpPEeMeHH,

OZHOBpPeMeHHO ¢ TOBOPOTOM phIUAra TOPMO3a TPOHCXOLHT CKOJb-
Kenue BBICTYna NABOHHONO MOJIOTKA IO KOJOHKE Ky, NPH 3TOM MOJIOTOK
3aHHMaer HEH3MeHHOe MoJIOXKeHHe, B AanbHeliieM Bech UMK paGoThHl
MOBTOPSAETCA B TOH Ke NOCAEL0BATENbHOCTH, TaK KaK MycK M OCTAHOB-
Ka 4acoBOro MexaHu3Ma OCyIUEeCTBJAAIOTCA TOPMOXKeHHeM WTHHTOM 3
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ofona OaJgaHca, TO IIpUMeHseTCs MOHOMeTaldanueckuit Oagaanuc Ges
BHHTOB. TeMmnepaTypHasi KOMIeHCallust OCYLIECTBJISAETCS 32 CUeT CIHpa-
JH, KOTOpasi M3TOTOB/SETCS M3 JHHBADHOrO CIlaBa MapKH HYIXTA.

Cnupanp naockasi, 6e3 KOHIEBBIX KpHBbIX. OTCYTCTBHE KOHIIEGBHIX
KDHBBIX MOMeT ObITb ONpaBAaHO TeM, YTO TMPH MONb30BAHWUM CEKYHO0-
MEpOM MEXaHH3M €ro HaXOAHTCs OBbIUHO B mosloXKenun undepbiaTom
BBEPX, IIPH KOTOPOM HEypaBHOBEIUIEHHOCTb OasaHca INpakTHUYECKH He
BJIMSIET HA TOYHOCTH XON4. J .

KpoMe T0ro, 370 ONpaBAbIBAETCS U ¢ 3KOHOMHUECKOH TOUKM 3PeHHUS.
[ToaToMy B cexyHaoMepax ¢ IpepbiBaeMo#l paboToll xona criupadp Ga-
JaHca O6BIMHO He CHabXKaloT KOHUEBEIMH KPHBLIMH,

OcHoBHble TPEOOBAHHA K PHIYAKHON CHCTEeMe MeXaHW3Ma CeKyHI0-
Mepa. PriuaxiHasd CHCTeMa, NpeJHa3HaueHHas IJ1s ynpasJeHHs pa6o-
TOH MeXaHW3Ma CeKyHJOMepa, MOXKeT HaAeXkKHO paboTaTh TOJNBKO TPH
YCIOBHH, €CIH NPaBUAbHO 3ajalbl pasMepbl Ha BCe AETaaH, a TeXHO-
JIOTHUECKHH Mpolecc ofecneydBaeT Noayuenue aeranell B COOTBETCTBHH
c ueprexamu. OZHAKO, UMesi B BHULY, UTO yKasaHHBE MeXaHM3Mbl B
KHHEMaTHIECKOM (Pa3MepHOM) OTHOMIEHMM CJOQXKHbI, NPHHIUN NOJHOH
B3aHMO3aMEHSIEMOCTH OCYIIECTBHTh He NPeNCTABAAETCS BO3IMOMKHBIM,
[TostoMy npu c6OpKe PBIUAMNKHON CHETEMBI 3TOTO, a TaKKe H MOLOOIBIX
MEXaHM3MOB NMPHXOAHUTCA NPHOEraTh K NOATOHKE (IPHNACOBHIBAHHIO)
HeTajell HIH NPHMeHATh JeTaJH-KOMIeHCaTOPhl, ’

[Ipn KoHCTpYyHpOBaHHM DPBIUAXKHOM cHCTeMbl pasMeph, dopMa n
pacnonoxenne paboyux NOBEPXHOCTEH DBHIYAroB, B3aHMOIEHCTBYIOLIHX
C KOJIOHHBIM KOJIECOM, NOJIKHBI GBITL COTVIACOBaHLI € pasMepaMu KO-
JIOHKH M BNaJMHLL. DTO JOCTHraeTCsl H300parKeHHeM Phiuaros W KOJIOH-
HOTO KOJeca B IMOJOXEHHAX, COOTBETCTBYIOIIUX TPeM TaKTaM, H TPOBe-
pseTCs Ha MaxeTe, M3TOTOBJAEHHOM M3 KapTOHa, MJIOTHON GyMard uau
IepeBa, _

Hucno 3y6beB KOJMOHHOTO KoJeca HPH TPEXTAKTHOH paboTe Mexa-
HH3Ma DaBHO YTPOEHHOMY UHCAY KOJNOHOK. YUMCIO KOMOHOK IO TexHo-
JIOTHYECKAM COOOpaeHHsiM (yAOOCTBO ()pe3epoOBaHHs N1A30B) IPHUHH-

~MaeTcq .006BIYHO YETHBIM, HO He MeHee 4YeThipex HA 3aBHCHUT OT KOJHUe-

CTBA PBIYAr0OB, B3AUMOJEHCTBYIOINX 'C KOJOHHBIM KojecoM. Has ymenb-
IIeHHS] YCHIus BK/IOUEHMs pabouyMe INIOBEPXHOCTH pHIUAroB, B3aHMO-
ILEeHCTBYIOLMEe C KONOHKAMH, CJIeIyeT pacrnoiaraTh IOL GOJbIIHMH
yraaMe X painycy Koseca. ITpykuHbl, BO3Bpalaiomue pHUATH B HC-
XOIHOe TIOJICKEHHe, NOJKHBl ObITb 3/1aCTHYHbl, a YCHJIHA CO CTOPOHBI
NPYXKHH  NPH  TNepeMellleHHH  pbiuaroB-— H3MEHSTHCS  He3HauH-
TeJBLHO. ,

Has npaBuibHOA paGOTH MexaHH3Ma KOMINIMKALMM HEOGXOIHMO
NpelycMaTpHBAaTh 3a30p MEXIYy HOCHKOM IYCKOBOrO pbiwara [/ u me-
pelHed IUIOCKOCTbIO XPamoBOro 3y6a KOMOHHOTD Kojdeca &, uMesi B
BHAY, UTO (PHKCHPYIOIIAS NPYKHHA 5 OCYIIECTBIAET AOTOJHHTEIbHBIN
TIOBOPOT KOJIOHHOrO xoJeca. Pacnosokelue pa6ouux uacTefl IBOHNOTO
MOJIOTKA 9 u phiuara 4 TOPMO3a OTHOCHTENbHO KOJOHOK HOJKHO BBITH
TaKHM, 9TOObl NpH MycKe ceKyHZoMepa (TaxT /) NOABEM MOAOTKA H

OCBOGOMIEHHe Ky/J1auKoB /6 u 15 IPOMCXONHAH HECKOJBKO PaHbLIE, ueM
ocBoboXenne 6ananca puivarom 4.

7—1201
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Hns HafedKHOCTH NycKa CeKYHIoMepa HeoBXomuMo, 4ToGs! mTHdT 3
peivara 4 TOpMO3a pacnosarajcs HecKOJIbKO BBIIIE NMPSIMOfl, COeNHAIO-
el ocu 6 BpalleHUs puiuara topmo3a u 6ananca (Touxku VII),

Tak xak B XpOHOCKONAax HMeeT MeCTO OCTAaHOBKA Ha HMMYJ/bCe, TO
IJsl HaJleAKHOCTH IyCKa Ha BCel LUIMHAPHYECKOH NMOBEpXHOCTH 060ka
6alaHca HeoOXOOMMO INpeLycMaTpuUBATh YraybaeHus (3y6ubl), moJay-
yaeMble HAKATKOH, (Dpe3epoBaHueM HJH MITAMIOBKOH.

HapexuocTe paboTsl MexaHH3Ma CeKYHAOMEpPa B 3HAYHTEIbHOMH
Mepe 3aBHCHT OT PhlYaxKHO-KyJaYKOBOH Iepemayd, paboTe MOJOTKa H
cepreuek. [Tocse TOro xax MeXaHH3M CEKYHIOMepa BHIKAIOUEH H IPO-
H3BeleH OTCYeT BpeMeHH, HeoOXOLHUMO IOATOTOBUTh MPUOOP K CHEAYIO-
LieMy H3MepeHHI0 BpeMeHH. I 3TOrO CTpenkH MHHYTHYIO M CEKYH[-
Hy10 HeoOXOAHMO INOCTaBHTb B HCXOAHOe Nojoxenwe, Ecam sToro He
TIPOHU30HAET, TO OUepelHOH OTCUET BpeMeHH OyAeT NPOH3BELEH Hellpa-
BUJIBHO,

Oco6eHHOCTh CHCTEMBI MOJOTOK — KyJlauox  (Cepleuko) 3akJio-
YyaeTcst B TOM, YTO B 3TOH Ieperaue, B OTIHUHE OT O0BIYHON Ky/aauKOBOU
nepenaul, BeAyHEeH AeTasbio sIBASETCS He KYJauoK, a4 TOJKaTesdb (Mo-
aotox). [To ycaousam paboTel npu yAape MoJaoTKa B Ji000H Touke
npoduist KyJnadka mocaelHuil LOMXKEH NMOBODAYMBATBCA A0 TeX IOP,
MOKA4 MOJIOTOK He KOCHeTcs KyJjauykKa B BYX TOUKAX, JeXallux Mo Kpa-
siM ero Buipesa. ClefoBaTe/bHO, IPH JaBJAeHHH MOJOTKA B JIOG0H TOY-
Ke npoduas KyJaauka (npH yoape WIH B CTATHUECKHX YCJIOBHAX) LOJ-
eH BO3HHKAaThb MOMEHT, [MOBOpayHBAIOIHK Kynauok. [Ipm pacuere
npoduis Kyjdadka B KaueCTBes HCXOAHOTO IPHHHMAETCS YCJIOBHE, YTO
yros LaBienus, 00pa3oBaHHbIA HOPMaJbIo K KacaTeJbHOH H paiHycoM
B TOUKE KacaHwus, HO/MKeH HMeTb MNOCTOsSHHOe 3HaueHHe, DTOMY YCI0-
BHIO YIOBJETBOPSET KYJaYOK, OuepueHHbIH N0 JorapHGdMHIECKOH CIIH-
paJy, ypaBHeHHe KOTODOH HMeeT BHA: ‘

R=Rye™,

rre R —Texymuii pagmyc Kynaauka; Ro— HauanabHblll paguyc (npH
a=0°); e—ocHOBaHHe HATypalbHHX JorapudMos; m — Koahdu-
IIMeHT, YHCJEHHO PABHBIl TAHTEHCY YyIJla AaBJeHHs; a— Yroi B pagua-
nax, usMeHsomuiics ot 0 go 180°.

Jlist yMeHbIIeHnss pa3MepoB KyJauka, a TaKXKe C [eJbl0 yMeHblle-
HHSl yraa [OBOPOTA M AeHCTBHS MHEDUHMOHHBLIX CHJI Ky/naioK ovepueH
ABYMSl CUMMETPHYHBIMH BeTBAMH cmupanu. Kynaukosasi mepeiaua Mo-
JIOTOK — CepeuKo HaleXXHo paboraer mpu m>f, T. e. ecliH TaHTeHC
yraa gasiaennsi 6osbie ko3 puiuenTa TpeHus.

Tak kax xo3pQuUHeHT TPEHHs 3aBMCUT OT pAAa (HaxkTOPOB H 3Ha-
yeHpe ero HENoCTOSHHO, TO NMPU pacueTe NPOpuIA Kynaiuka HeoO6XOAH-
Mo GpaTh 3HaueHue Kod(dumuenta m ¢ HEKOTOPHIM 3amacoM, monarasg
m=(1,5+2,0)f.

Mpumep 4. Tlpouspects KHHeMaTHUecKn#i pacyer cexyuzomepa, Hexoanue lannbie
[75 pacueTa: CKODPOCTb BpAIlleHHsi MHHYTHOH CTPEJKH ny=2 06/u, CeRYHAHOH fl¢=
=60 06/u; nepuox konebanns Gananca 7'=04 ¢; Ze.x=15.
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Pemenne Tak Kak CIYCKOBOE KOJECO HMEET Ze.x =15 u mepuon kosnebanus 0a-
aanca T=0,4 ¢, To uncAo 000POTOB CNYCKOBOIO KoJeca

Mg s = 3600/(T 2 ,<)=3600/(0,4- 13) = 600 06/u.

TlepenaTounoe OTHOLIEHHE OT MHHYTHOTO KOJeca 10 TpuGa CHYCKOBOrO Koaeca
by x=Ne.xf Mty = 60072 = 300.

Tlo Texunueckum YCJIOBHAM NPOJOMXKHTENLHOCTD paGOTbI CeKYHAOMEDA HE Me-

Hee 12 u,
TpusuMas ycaoBHe, UTO 3a BpeMs paBOThl cekyHAOMepa Gapafain moBepHeTcs Ha
TpH 060pOTa, MOXKEM HANHCATD:

gy = Ryt/Ng=2:12/3 =38,

Oblee nepejatousoe oTiomenue ot Gapafana Jo Tpuba CNVCKOBOro KoJeca
Logm = (23/23) (24) 25) (25 25) (26/ 2g) = (8/1) (3/1) (6/1) (10/1) =
=(96/12) (70/14) (72/12) (80/8) = 2400,

IorpentHocTy ceKyHaoMepa. [lorpemHocTH B H3MEDEHHH BPeMeHH
pacCMaTPUBAEMBIM CEKYHIOMEPOM BBIBIBAIOTCS CAELYIOIHMH OCHOB-
HBIMH NIPHYMHAMU:

HEeN30XPOHHOCTBI0 KoJjeGaHuil cHCTeMbl 0ajaHC — CIUpanb -BCIE-
CTBHe BO3JeHCTBHS CNyCKa, HeypaBHOBEIIeHHOCTH -6asanca, HeanHei-
HOCTH MOMeHTa HHEPIIWH BOJOCKA, HeJHHEHHOCTH BOCCTAHABJIHBAIOILETO
H 106aBOYHOr0 MOMEHTOB BOJOCKA M APYTHX NPHUHH, 3aJI0XKEHHBIX B
CaMOM HACOBOM MeXaHH3Me;

pasIHYHBIM NOJOXKeHHeM OasnaHca B MOMEHT ero TODMOXKGHHS H
nycka. Benwynna 3T0fi DOTPEMIHOCTH 3aBHCHT OT aMIIMTYILl U MepHO-
Ia Koldebanud. Uem Gonblue mepuoj Kojebanus, Tem Oonblie BelHdUHHa
5TOH MOTPEIIHOCTH, NPH 3TOM MaKCHMAaJbHAsi TMOrpeumHocTb MOXKeT
JNOCTHraTh MOJYIepHoia KojaebaHus;

HECOBEPIICHCTBOM TEMIepaTypHOl KOMIEHCAllHH, HMesd B BHAY, UTO
B JI060H KoJdefaTesbHOH cHcTeMe OasgaHCc — BOJOCOK IMOJMHOCTBIO He
ocymiecTB/AsAeTCA TeMIepaTypuas Komnencauus. [TomMrmo sToro c us-
MEHEHHMEeM TeMIlepaTyphl BOSHHKAKT JONO/IHHTEIbHbIE MOIPEIIHOCTH B
M3MEPEHHH BpeMeHH, Bbi3biBaeMble H3MEHEHHEeM CONpPOTHBJEHHUS 1BH-
JKEHHI0  BCIEJACTBHE H3MeHeHHsi (DH3MKO-MeXaHHUeckMx  CBOHCTB
CMAa3KH;

JOOTIOMIHHTENbHEIM MOBOPOTOM CEKYHAHOH CTPEJKH B MOMEHT OCBO-
Goxaenns Ky/iauka MoaoTkoM. [TorpemHocTs 3ra TIPOHCXOZHT OT Ha-
JHUKS 3230pa MEXKJIY OCbI0 M BTYJKOM Ky/aadka, Ha KOTOPYIO HacaKu-
BaeTCsi CTPENIK4, a TAKXKe OT TOro, YTQ YCHJHS, NepelaBaeMble Ha Ky-
Ja40K CO CTOpPOHBI MOJOTKa H (PHUKIHOHHOH NPYKHHBI, He COBNAAAlOT
MO HaNpaBJeHHIo;

HOTPeIIHOCTAMH, BHI3BAHHLIMH HETOUHOCTBIO H3TOTOB/JEHHA H cOop-
KH, HeDaBHOMEPHOCTBIO IMKAJAbl M €e 3KCLUeHTPHCHTETOM, HCKamKeHHeM
H300paXKeHnsi CTPEJNKH, HETOYHOCTbIO YCTAHOBKH CTPeJKH H JP.;

TNCHXOJOTHYECKAMH OCOGEHHOCTAMH ONepPaTopa, OT KOTOPhIX 3aBUCAT
NOTPEIIHOCTH NPH BKJAIOYEHHHM H BBLIKJIOUEHHH CeKyHAOMepa.
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[lpu m3MepeHHH KOPOTKHX HHTEpPBa/JOB BpeMeHH, MCUHCASEMBIX ce-
KyHAaM¥, OCHOBHBIMH GYIYT NYCKOBble IOTDELIHOCTH, NPOHCXOLsLIHE
B IIpOllecce mMycKa CEeKYHJI0Mepa M ero BLIKJAIOUeHHA H Bbl3BaHHBIE
ocsoboMAeHHeM Oasanca u ero TopmoxkenueM. [lorpemnoctn 3TH cay-
yafinble, TAK Kak WITHPT phlUaTa TOPMO3a MOMKeET OCBOGOLHTL H 3aTOp-
MO3HTEL Gajafc npH JO60M ero OTK/AOHEHHH OT MOJOXKeHHs DaBHOBECHSA
NPy NPABOM WM JIeBOM NONYKONeOaHUH,

MakcumanbHasi BeJMYHHa 3TOM TOTPEIIHOCTH, KaK YKa3blBaJOCh
panee, paBHa mosynepuoay Konebaxui. C meabio yMeHbIIGHHS 3TOH
NOrPEMIOCTH 1enecoobpasHo HATH TO JHHHH YMEHbIIEHHS HOMHHA/b-
HOTO 3HaueHHsl MepHOAa, a TakiKe aMIIHTY.bI
OnHako mpu STOM YMeHbIIAETCS eMKOCTh IIKaJbl M COKPallaeTcss Bpe-
M5 pafoThl MeXaHHU3Ma.

CyllecTBeHHOe BJAMSHHE HAa TOUHOCTL H3MEPeHHH KODOTKHX HHTEp-
BaJIOB OKasblBaeT CYHBEKTHBHAA HOTPEILIHOCTL, 3aBHCAILAA OT OIEPaTO-
pa. ra UOTPEIrHOCTh ABMAAETCA TAKKe CAY4YaHHOH M 3aBUCHT OT MHIM-
BHAVAIbHBIX OCOGEHHOCTEH KamIO0ro uesoBeKa, OCOOEHHOCTH ero Obl-

- . CTPO pearnpoBaTb Ha H3MeleHHe TOrO0 WJAH HHOro Npolecca, COOBITHS.

B pesysnbTaTe MHOTOUMCJAEHHBIX HaG/IOeHHH YCTaHOBJEHO, 4TO Cpel-
‘HeBEPOSATHAS MOTPEIIHOCTb, 3aBHCALLAST OT ONepaTopa NPH BKIIOYEHHH
H BLIKTIOUEHHH, cocTasaseT npumepso 0,15—0,17 c.

[TorpemHocts, BbI3bIBAEMAas LONOJHUTENLHBIM IIOBOPOTOM CEKyHI-
HOIT CTPENIKH B MOMEHT OTXOJa MOJIOTKA OT KyJauka, MOXKEeT AOCTHraTh
IEeHBl OJHOIO MaJioro AeleHHs CeKyHAHON IIKaJbl. 3Ta MNOTPEWIHOCTh

NOCTOAHNAA OJisd AJAaHHOro CeKyHaoMepa M 3aBHCHT TOJBKO OT Ka4decCTBd

c6opku Mexauusma. [Ipu H3MepeHHH HHTEpBaJOB BPEMEHH YMeDEHHOH
ANNTeNbHOCTH B Npelenax o6bemMa MuHyTHOH Ikanabl (30--60 Muu) Ha
TOYHOCTh M3MepeHHs CYIIeCTBEHHO CKa3blBAlOTCH, KPOMEe YKa3aHHBIX,
ellle HEeM30XPOHHBIE HIM MeTOAHYeCKNEe TOTDPEIIHOCTH, 3aBHCALIHE TOJb-
KO OT CBOHCTB KOJebaTesqbHONM CHCTeMbI U KAUECTBEHHOTO BBIOJHEHHS
MexaHH3Ma B IEJIOM.

CyulecTByioniufi B HacTOsllee BpeMs TeXHOJOrHYECKHH Iponecc
c6OpKH CeKyHAOMepOB, a TaKie M APYTHX npHGOPOB BpeMeHH GanaH-
COBOrO THHA He obecmeuuBaeT NMOJYUSHHE OJHHAKOBBIX TEOMETPHUECKHX
napaMeTpoB cnupanu (uxcaa BHTKOB H YIVIOBOTO CMeIleHHs TOYEK Kpe-
IJielHs KOHIIOB), UTQ CYIIeCTBEHHO BJIMSET HAa M30XPOHHBIE CBOWCTBA
Kose6aTeqbHO CHCTEMbl M Ha TOYHOCTh M3MepeHHi. [lorpemnocTs npu
H3MEpPeHHH BpeMeHH VMePeHHOH AIMTeNBHOCTH OT HEH30XPOHHOCTH KO-
JebaTtenbHOM cHCTeMbl 110 aBCOMIOTHOMY 3HAYEHHIO MOXET NPEBOCXO-
IUTh BCE OCTAJIbIble MOTPEIHOCTH BMECTE B3sITHIE.

114 TOBBIIEHUS TOYUHOCTHM M3MeDEHHS HHTEpPBAaJIOB BPEMEHH yMe-
DEHHOI JIIUTENLIIOCTH HEOOXOANMO OOecHeudTh MOJyYeHHe CrlHpaJel
C ONpejleJIeHHbIMH TeOMeTPHUIeCKHMH MapaMeTPaMH, KOTOpbie YCTaHaB-
JIHBAIOTCS HA OCHOBaHHuH pacuera (cm. § 24).

ToYHOCTb H3MepeHHs BCSAKOro MpuGopa OlleHHBAETCS BEJMYHHON He
aBCOMIOTHON, A OTHOCHTeNbHON morpeimHoctd. [Ipw 3TOM ycnoBum TOU-
HOCTb M3MeDeHHs] MHNTepBAaJOB BPEMeHH YMeDEHHOR AJHTENLHOCTH BhI-
Ie, YeM KOPOTKHX MHTEDBAJIOB BPEMeHH, YTO H OTPAaXKEHO B I'OCTe Ha
CeKYH0Mepbl U XPOHOCKOIIBL.
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KoJaebanust GanaHca. .
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§ 35. HapyuHsie yachl ¢ onudcrpenoquum CeKYHAOMEPOM
z CYMMMPYIOLLEro feHcTBMS

Ha puc. 92 nokasan BHeIIHH BHA HADYUHBIX HACOB C OJHOCTPE/IOH-
HBIM CEKyHIOMEPOM CYMMHUPYIOLIETO AeHCTBHS.

3aBoanas roMOBKa 2 CAYKHT A5 34BOAKH NPYKHHE H IepeBoia
4acoBOi M MuHYTHOH crtpenok. Ilyck u ocramoBka cexyHaomepa ocy-
I(ECTBAAIOTCS OT KHOMKM [, a NMpUBefleHMe CTPeNOK B HCXOJHOe NOJO-
KeHne — oT KHolku 3. Takum o6pasoM, B OTJIHYHE OT NpeABAyuel

Piic. 92. Bua 4acoB c cexylgoMepon

KOHCTPYKUHH CEKYHIOMepa 3/lech MMEeTCs BO3MOXKHOCTb CYMMHPOBATH

H3MeDAEMble IPOMEXKYTKH BPEMEHH, uTo ABJSIETCA BE€CbMa BaXHBIM B
SKCIVATAILHOHHBIX YCJIOBHSAX.

Ha nugepbnate cnesa pacnoniokeHa mkana CeKyHIHOH CTpENKH

-14C0B, a CTNpaBa ~— IIKajJa MUHYTHOTO CYETYMKA ¢ ouudpoBKOk OoT 5 10

45. lasl ceKyHAHOH CTPeNKH HCmosb3yeTcs WKana nudep6iata ¢ Hau-
60/bIIHM AnaMeTpoM ¢ LeHO# NeneHus 0,2 ¢ ¢ ouudposkoit ot 5 no 60.
C BHELIHEH CTOPOHbI 5TOM IIKAJbI HMEETCS emle OfHAa IIKana ¢ OuHG-
posxoit or 60 1o 1000, npegnasHayeHHas AJs CHENHANbHBIX PaGor.

Ha puc. 93 nokasan MexaHWsM KOMIJIEKAUHH BO BKAIOYEHHOM IO-
JIOKEeHHM ceKyHaoMepa., Ha ssicTynamwmymo ms mocrta ndAndy cexyHm-
HOTO TpHOA IMIOTHO HaCaXeHO TePeAaTOYHOe KOMeco 5 CeKyHIOMepa
HAXOISUIEECS B MOCTOSHHOM CIEIJIHHH ¢ BKJAIOYAIOUIHM KOJeCOM 6
CeKyH10Mepa, KOTOpoe B n300paKeHHOM IOJOXKEHHH HaXOLHTCH B 3a-
LCTIeHNN € CEeKYHAHHIM XpOHOrpadHBIM KosecoM 7. Ha stom kojece
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BHHTOM 3aKpensien Kyaauok 35. Ha ocu cexkynanoro xpoHOrpadHoro
KoJleca 3aMpeccoBaH NepeKaoualomufl najen 33, KOTOPBIH NPH KaX-
noM ofopoTe Kojeca 7 BXOIHT BO B3aHMOJEHCTBHE C BKJIOUANOIHM
KojecoM 32 MHHYTHOTO CYETUHKZ, HAXOAAIMMCS B TOCTOSSHHOM 3alen-
JIeHHH C KoJecoM 30 MHHYTHOrO CYeTYHMKA. DTO KOJeCO, HMeoulee YHCa0
3y6bes, paBHOe UHCHY NeNeHHH WIKaJbl MHHYTHOTO CUETYHKaA, (HKCH-
pyerTcst NpYXHHKOK 31,

Pue. 93. KoMmiankallua OAHOCTPEAOYHOrO CeKkyHAOMepa CYMMHPYIO-
mero AeACTBHA .

Ha puc. 93 nsobpaxen MOMEHT, Korua Tepekaodarouit nasen 33,
Kacasch 3y6a Kojeca 32, TOBOpPAaYHBAET €ro, YTG COOTBETCTBYET Hadajly
ABHKEHHs CTPeJKH MHHYTHOrO cueTydka. MOXKHO paccMOTpeTb padoTy
KOMIUIBKAIHH CEKyHJOMepa, CuMTasi MOJNOXeHHe ee JeTalel, n3obpa-
JKeHHOe Ha PHCYHKe, 332 HCXOJHOE, KOrAa CeKyHAOMep BKJIOUEH.

Bhikaouenne ceKyHnomepa. I1pu HaXKHMe Ha KHOmKy ! B Hampas-
Jeuun cTpedkn A priuar 28, BpamlalOMHUACs BOKPYT OCH 27, mocpef-
cTBOM coBauky /2 NOBOpAYHBAET KOJNOHHOE Koseco 15, KOTOpoe QuKCH-
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pyerca npyxunoi /6. I1pyxuna 10 yepes mrudT /I BO3AEHCTBYET Ha
co6auky /2, ocyulecTB/]sisl ee MOCTOSHHBIH KOHTAKT € KOJOHHBIM KOJe-
€OM, DTa e NpyXKHHa BO3BpAllaeT MYCKOBOH pbidar 28 H KHONKY [
(puc. 92) B mcxomHoe mosoxeHue, [Ipu noBopoTe KoMoHHOTO Kodeca 15
XonoHKa K CKOAb3uT mo paboued IVIOCKOCTH peidara 9 CeKyHaoMepa,
TIOBOPAYHBAs €ro MPOTHB YaCOBOH CTPeNKH. Pbidar 9 coeauHeH C phi-
yarom 4, KOTOpHIfA Bpamaercs BOKPYr aKcueHTpuka I, mpeojonesas
conporus/ieHue npyxuusl 8. [Ipu moBopore puiuara 9 koaeco 6, ob6ka-
TbIBASICh IO KOJEecy 5, BRIHJAET M3 3allelVIeHHs C KoJecoM 7,  KOTOpoe
OCTaHaBJAHBaeTes.

Ha ocu atoro xosmeca 3akpenieHa cekyHioMepHas crpenka. [lpu
TIOBOPOTE KOJIOHHOrO KoJjieca puiuar /4 TOpMO3a, Ha KOTOphIH BO3JAeH-
CTByeT npyxuHa 2/, CKOJb3HT N0 KOoJOHKe K,;, a 3areM, nonajas BO
BIAJHHY MeXJy KOJIOHKAaMH, IOBOPAUHBAETCH BOKPYT ocH /9 H ApYrHM
KOHILOM, Kacasich 3yObeB KoJeca 7, TopMosuT ero. [loMumo TopMoOXKe-
fiNf, OCYIIECTBJSEMOro phluaroM /4, uMeeT MeCcTO JAOMNOJHHTENbHOE
TODPMOXKEHHe Kojeca 7 3a cueT TpeHus (PUKIHOHHOH NpYXHHH 34, KO-
TOpas, BO3AEHCTBYA Ha YCTYH OCH CEKyHAHOro XpoHOrpagHOro xoJeca,
TlepeMelllaeT OCb BBEPX [0 YIIOPA B BePXHHUH NOJLIHIIHHK.

Bce ocranbHble JeTanu KOMIUIMKALHH 3aHHMAIOT HEM3MEHHOE MOJIO-
xeune, Tak, gpofiHo#i MOJOTOK I8, Ha KOTOPHIH BO3JACHCTBYET NpPYZXKH-
Ha 24, cTpeMHTCS TOBEPHYTbCH IO 4acoroii crpenke. OJHaKo 3TOMY
memaet WTHOT 25, KoTOpLIK, GYAyYH 3ampeccOBAHHHIM B MOJOTOK I8,
youpaercss B BRICTYN pbluara 22. B 3TOM pbluare 3ampeccoBaHbl -ABa
wruedTa, Ha OJUH M3 KOTOPbIX HAMUMAaeT npyxuHa 29, a BTOpPOR ynH-
paeTca B phiuar 23. IlocnenHuil MOCTOAHHO KacaeTcs KHONKH 3.

2-ii tTakr. Ilyck cexynnomepa. [IpH NOBTOPHOM HaXKHMe Ha KHONKY [
KO/IOHHOE 'KOJIeCO IIOBOpayHBaeTcs elle Ha oAuH 3y6. Priuar cekynnio-
Mepa BHauaJe CKOJb3HT MO KoMoHKe K, a 3areM, monajas BO BUAAHHY
Mex1y KOJNOHKaMH, NOJ AefCTBUEM NPYKHHBL 8 MOBOPaYMBAETCS TO
YacoBOH CTpeJKe J0 KacaHHs ¢ IKCUEHTPHKOBHIM wmtudrom I, npu
3TOM NPOHCXOJHT CHenseHHe Kouec 6 u 7.

OpnHoBpeMmenno peiuar /4 TopMosa KoJeca 7 IOJ AaBJeHHEM KO-
Jouku Ky MOBOpauMBaercst BOKPYr oct I9 OpPOTHB YacOBOH CTPeENKH,
0CBOOOXKAAS Koaeco. MexaHH3M CeKyHJ0Mepa BKIIOYEH.

[IprBefeHue CTPeNOK CEKyHAOMEPa B HCXOAHOe (HyJeBOe) MOJIOXKe-
#ue, [Ipy Haxume Ha KHOomKy 3 (B HanpaBJeHHH CTpeaku B) poi-
yar 23, Bpanlasch No YacoBOH CTPeJIKe BOKPYT ocH 20, BO3JeHCTBYeT Ha
IHTH(T, 34PECCOBAHHBIA B phiuar 22, W MOCAEJHUA HOBOpauMBaeTcs
npoTHB uacoBof cTpeaxu. [lpu aToM NpOHCXONUT OCBOGONKIeHHE MO-
J0TKa 18, XKOTOpBIf MOA AelcTBHeM TPYXKHHH 24 MMOBOpayMBaeTcs IO
yacoso#l ctpeqke. lrudT 17 MoJOTKA CKOJIB3HT IO KOHTYPY phiuara 4
TOpMO32 H IIOBOpAUMBAET €ro [POTHB YaCOBOH CTPEAKH, OCBOBOKAAN
xoaeco 7. BoxoBas moBepxHOCTb BhICTYHA D NpH OMYyCKaHHH ABOHHOTO
MOJIOTKa BCTpeuaeT Ha csoeM myTu mtudr I, 3anpeccoBaHHbll B PHI-
qar 13, u mOBOpauMBaeT NMOCAEAHHA NMPOTHB YacOBOH CTPeNKH, NpH
3TOM HapylllaeTcss BO3MOXHOCTb CIEIUIEHHS NepeKNioualonero nasjbla
¢ xosecoM 32. MoNoOTOK, yaapsAs MO CEKYHAHOMY H MHHYTHOMY KyJauy-
Kam, BO3BpamaeT xoneca 7 u 30 ¢ UX OCAMH H CTPEJKaMH B UCXOJHOe
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" (nynesoe) nonoxenue. [Tocse Tore Kak ‘KHONKa 3 OcBOOOXKIeHa, OHa

BO3BpAllaeTCss B MCXOAHOE MOJOXKeHHe NPYKuHOH 26, KOoTOpas NaBHUT
Ha ‘peryar 23.

[Tpu ouepenHoM TakTe (IyCK CeKyHAOMepa) NPOHCXOAHT INOBOPOT

- MOJIOTKa 18 mpoTHB 4acoBOA CTPENKM IO TeX MOp, MOKa BHICTYIN €0 He

KOCHeTCsl IMJIMHADHYECKOH NOBEPXHOCTH KOJOHKHM. B 3Tom moaoXeHnun
MOJNOTOK yAep)KWBaeTcs phiyarom 22, Kak wusobpaxeHo Ha puc. 93.
Crenyer uMeTh B. BHAY, YTO B NOAOOHBIX CXeMaxX KOMIWIMKALHH O1HO-
CTPENOUHBIX (CeKYHIOMEPOB CYMMHpYIOIIero JIeHCTBHA HEOOXOIRMO
npelycMaTpuBaTh OMOKHPOBKY KHOIOK YIpaBjleHHs ¢ TeM, u4ToObl HC-
KJIIOUHTh BO3MOXKHOCTb NOJNIOMKH OTHENBHBIX JeTajsefl KOMIVIHKAauH#
B Clyyae HaMKHMa Ha KHONKY J NpH BKJAIOUEHHOM cekyHpomepe. B 1aH-
HOH KOHCTPYKIHH 3TOT BONPOC pelieH NpPOCTO: INpHBEIEHHE CTPEIOK
CeKYHIOMepa B HCXOLHOEe MNOJOXKeHHe BO3SMOMKHO TOJMbKO NPH BLIKNIO-
YEeHHOM -CEeKyHJAOMepe, KOrjla BBICTYI MOJOTKA PacloNoXKeH Haj BnalH-
HO# KojioHHoro Kojeca. [Ipm BKIIOUEHHOM ceKyHAOMepe, Kak u3obpa-
2K€HO Ha puc. 93, MOBOPOT MOJIOTKA BNPABO He BO3MOXeH, TaK Kak BHI-
CTYI eT0 YIHpaeTcs B KOJIOHKY Ka.

Ha puc. 94 naHw paspessl o OCAM Iepefauyd CeKyHAOMepa OT Ipy-
JKUHHOTO JBurarteds. Ha Bepxue#, BhHICTynawlle#i U3 MocTa Landge
ocu 40, ¢ MOMOMBIO NPOMEXKYTOYHOH BTYJIKM INIOTHO Haca)KeHO mepe-
JaTouHOe Kosneco 5, HaxoAslleecsi B MOCTOAHHOM 3allelJeHHH C Kode-
com 6, BKAIOYAIUKM cekyHIomep. [locmentee npu BKIIOYEHHH CEKYH-
JoMepa BXOJAHUT B ‘3allellJIeHHe C CeKyHIHBIM XPOHOTPAGhHBIM KOJecoM 7.
Ot ocu 3TOro KoJaeca TOCPENCTBOM NepPeKTIoUaloNero nanbla J3 ABH-
KeHHe mepellaeTcss Ha KoJeco 32, HaxoJsleeCs B IOCTOAHHOM 3alell- .
JAeHun ¢ KojsecoM S0 MHHYTHOro cuerduka. Ha ocb 38 HacaKupaior
CTPENKY CYETUHKa MHHYT, a CEeKYHIHYI CTDeNKY CceKyHIoMepa — Ha
och 37. CeKyHIHYIO CTpPeJKy YacOB HacaXWBawT Ha Handy ocu 40.
Ecny meHTp mKaasl MUHYTHOTO CUETYHKA HAXOAHTCA Ha OCH 3aBOJHOTO
KNI0ua, TO HHXKHAA Nanda ocu 38 JoMKHA NPOXOAUTb 4epe3 LEHTP OCH
nepeBogHOro Koneca 39. Bepxuue mandsl ocelt 37 u 38 Bpamanorcs B
KaMHEBBIX - MOJMHUIHHKAX, 4 HHAKHHE — B JIATYHHBIX, 4TO OODBACHAETCH
PasNUUHBIME yCAOBUAMH paborsl stux Nand. Tak, npu yaapax MoJ0T-
Ka 18 mo kynaukam 35 u 36 Bepxuue mandn ocelt 37 u 38 0Ka3LIBAIOT- '
Cs Harpy’KeHHBIMH 3HaYHTeAbHO Gosbmie HHXKHEX. [Ipu naTyHHBIX BepX-

 HHX NOAUIMNHHMKaX Halaopaercsd OBICTPHHA WX H3HOC W HapylieHHe

PABHJILHOTO 3ALENNEHAS KOJec 6u’.

‘PerynupoBKa KOMNJAHKaUHH. Tak Kak B 3y6uaToi nmepenadye CeKyH-
JoMepa LeHTpBl BKIOUAOmKX 6 1 32 KoJec mepeMellaloTesl IPH BKII0-
YeHWH, TO /s NpaBHIbHON DaBoOTHl CeKyHAOMepa HeOOXOLHMO HMeTh
BO3MOMKHOCTb DEryJHpOBaTh IAyGHHY 3alenaeHHs B 3y6uaThix napax
¢ MEHAIONIMMHCH PACCTOAHMAMHE MeXAy UeHTpaMu., Peryannpopaiue
rAyOHHB 3alemeHHss Kolec & W 6 ocylecTBAseTCS NOBOPOTOM
sxcuenTpuka I/, xonec 6 u 7 — sxcuentpuroM Iy, a ray6uHbl 3auen-
JeHHs MepeKJaIoualoero nanbna 33 ¢ BKAUAKMKUM KomecoM 32 cueT-
YHKa MUHYT — skcueHTpukoM [lf3. [lepermiouatomiuii najewn 35 noso-
pauuBaer Koseco 32, a BMecTe ¢ HMM M Kojeco 30 He Ha MOJHBI liar,
a 4acTHUHO IO TeX TOp, NMOKa pabouas wacTb QUKCHPYIOWEH NPy KHHEI
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31 ue 3aiimer CaMOro BepXHEro NOJIOXKEHHS, KacasdCh BepIIMHBI 3y0a
Koseca 30. B panbHefimieM DPOMCXORHT JONMOJHUTEJbHBIH TOBOPOT
Koneca 30 ¢duxcupywoumen npyxunol 31. Ilonoxenne syb6a xoneca 32
B MOMEHT KaCaHHsl ero TepexJoualomuM naabueM 33 peryanpyercs
nepemMenieHueM MPYXKHHE 3/ B NPOJAOABLHOM ee HampaeJeHuu. Ilpu me-
pemenienuH  npyxuHn 3/ BBepX KoJeco 30 NMOBEPHETCS HA HEKOTOPbIM
yroJ NpOTHB YacOBOM, a KoJaeco 32 N0 4aCOBOW CTPeJKe, IPH 3TOM TOY-
Ka KacaHus najbua 33 ¢ 3y6oM Kojec 32 B HAa4aJbHBIH MOMEHT MpH-
Onu3HUTCA K NHHHM LEHTPOR Koneca 7 u 32. Ilpu mepeMelieHus NpyxKu-
Hpl 3/ BHM3 TOUKa KacaHMsl YKA3aHHBIX [eTasell NEPeMecTHTCS B Hpo-
THBONOJOXKHOM HanpasiaeHuu. A8 yMeHbIIEHHMS OMHOGKH BKJIIOYEHUS
CEKYHIOMepa OcH BpallleHHs BKJIIOYAIOMIEro phiyara 4, nepefaToyHo-
ro 5 m BkaOYapIEro 6 KoJeC NOJKHBI JeXKaTh HAa OAHON NPAMOIl, KO-
TOpasi ¢ NPSIMOH, COeNMHAMLIEH MeHTPhl BPALleHUs BKJOYAIOMWEro 6 H
CeKyHIHOrO XpOHOrpa¢HOro 7 Koaec, JOMXKHA COCTABAATL yroa 90°.

OmnbKa BKNIOUEHHst M BLIKJIOUEHHs 3aBUCHT OT YIJIOBOH CKOPOCTH
BRJIMOUAloIero Kojeca 6. Hem 60abine UHCA0 3yGbEB 3TOrO Kojeca, TeM
MeHblll¢ ero YrjoBas CKOPOCTb M MeHbIle OMHGKA BKJIOYEHHS 1 BbI-
KJIIOUeHHUS. _

O6biuno mar cexyHAHOro XpoHorpadHoro xosneca 7 B ABa Wl TPH
pasa MeHblie wara xojec 5 u 6.

Hnsi ymenbileHHs] OMMOKH BKJAIOUEHHS HEOOXONAHMO YBEIHUHTH
YHCJIO 3YObeB CEKYHIHOTro XpoHOrpadHOro Kojeca, MpHAaBasi BepilH-
HaM 3y6beB ocTpyio dopmy (puc. 14) ¢ menbio 6e30TKasHOro BRJAKYE-
HHs. OHaKO Ype3MepHO YBEJHUHBATL UHCIO 3yGbeB ¥ YMEHbIIATh MIar
3alellJIeHHsI He IPEACTABATETCS BO3MOKHBIM, TAK KaK BO3HMKAIOT GOML-
LiHe TPYAHOCTH B H3rOTOBJEHHH KOJec, noJydyaeMulXx (pe3epoBaHuem
uepBsA4HOH (hpe3odl MeTogom oOKaTa. MMes B BHIY, UTO [0 YCJAOBHAM
paGoTHL st XpoHorpadHbix KoJec QOMyCKAeTCsl OueHb MaJoe pPaiHaib-
Hoe Guenne (0,005--0,01 mMm), ppesepoBanue 3yObeB NPHXOAUTCS NpPO-
H3BOJAUTL B Yy3Je, UTO 3HAUATENBHO CHHXKAeT MPOH3BOJHTEIbHOCTD
B CDaBHEHHH C H3TOTOBJEHHEM KOJeC OCHOBHOH 3y6uaroil mepe-
JLaui.

MakcumanbHasi MOrPeMIHOCTh (C) BKJIIOUEHHS, 3aBHCSLIAS TOJbKO
OT uyHcaa 3yObeB XpoHorpa(HOro Kojeca (He YUHTHIBAETCS JOMOJHH-
TeJbHasi omnbKa, 3aBUCALLAS OT PACIOJOXKEHHs KoJec),

At=60/(22),

rie 2 — qucao 3yObeB xpoHorpadHoro kKoJaeca.

XpoHorpaduble Kojleca KOHCTPYHDYIOT C 3BOJNBBEHTHBIM -NpoduieM
3y6beB ¢ yrJoMm sauemsenus p=25-30° ]

Jna HaneXHOCTH BKJIIOUEHHR CEKYHAOMEpa HeOGXOAUMO HMeTb
OCTDble BepIIMHLI 3YObeB y Kodec §, 6 u 7. MaTtepuan mias 3Tux Komaec
JLoJa¥keH ObiTb TBEPIABIM H BA3KHM C TeM, YTOOLI Npu (pes3epoBalinn He
Habualoflanoch CKaJbiBaHHe BepIIHH 3yObeB. OOLIUHO AJst 3THX KoJec
NpHMeHsitoT Jatyub Mapku JIC-63-3t, KoTOpyl s TOJYYEHHS
6osabluell TBeplocTH 06GpabaTHIBAOT NPOKATKOA B XOJOAHOM COCTO-
SHHH.
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TRABA Xi
MPELUM3IHOHHBIE NPHEOPLI BPEMEHH

)

§ 36. XpoHOMETPHI

Camble TOUHbie GaaHCOBBIE Uachi MEPEHOCHOrO THNa, obaajaouue
BBICOKON CTeNeHb0 TOYHOCTH U CTaGHJAbHOCTH X0 H NpelHa3HaueHHbIe
IS W3MepeHusl BpPeMeHH B Yacax, MUHyTax H CeKkyHLaX, Ha3bLIBAIOT

HOMETPaMU. ,
xpOBbICOKI;/IO TOYHOCTH W CTAGHIBHOCTH XONA XPOHOMETPOE IlOF:THFaIOT
npHMeHeHHeM YCTPOHCTBA, HA3bIBAGMOTrO YAUTKOU H npefHa3HayeHHOTO
AJisi BLIDABHHBAHMS BpAINAMOUIEr0 MOMEHTa, nepefaBaeMoro Ha 0Cb
CNyCKOBOTO KOJIeCa, KOHCTPYKIUHEH CNEnHadbHOro cnycxau(xpouone'r-
POBOr0), BHIGOPOM COOTBETCTBYIOIIHX MaTEPHAJIOB, BHICOKOH TOWHOCTBIO
06pabOTKH M KauecTBOM [OBEPXHOCTeH JeTaned, AJIHTEIbHOH peryJau-
POBKOH H HCNBITAHHEM. . ’ .

CpaBHHTeJbHO HENABHO CTajlM HM3rOTOBJATH XPOHOMETDBI CO CBO
601BIN AHKEPHBIM CIIYCKOM, KOTODHIE MOMHO HCNIO/b30BATH B pas/Mi-
dBIX yesioBusiX paGoThl (TpsiCKa M BHOpalKsl), B HACTHOCTH B ABHALMH.
HoBuHKo# B 06/aCTH XPOHOMETDHHM ABJAETCS CO3NaHHe XPOHOMETPOB
¢ 3/JEKTpONpHBOAOM GajlaHca NPAMOro AEHCTBHS, UTO TO3BOJSET YMPO-
CTHTb KOHCTPYKIMIO XpOHOMETDA W YMEHBIIHTh CTOUMOCTb €ro W3rOTOB-
JIeHHUs], OBJIErYNTb YCJAOBHS PeryJiHpOBaHUS ¥ MOBBICUTL €T0 TOUHOCTHHIE
XapaKkTePHCTHKH. |

B 3aBMCHMOCTH OT YCJAOBUH SKCIJIyaTalluh XPOHOMETDBRI ObIBAIOT
STeYIOUUX THIIOB:

HACTOJILHblE XPOHOMETDBI, NpefHasHaueHHble 1/ HCONb30BAHUA HA
cyuIe, raBHBIM 06pa3oM B 1a60PATOPHBIX YCAOBHAX;

MOpCKHE HJIH CY/IOBBI€ XDOHOMETDBI, MIpeHa3HaUEHHbIE LJs [1pAME-
HeHusi Ha MODCKHX CYJax, Fie Asi NpeloXpaHeHusi 4acoBOTO MEXaHH3-
Ma OT BJIMSHHS COTPSCEHHH W MOBOPOTOB BCJAEACTBHE KauKH kopabJis
XPOHOMETpH! TOJBEMHUBAIOT B AEPEBAHHDBIX dyTaspax ¢ NOMOUIbIO MOJA-

aprasa; ;
Beczsﬁagﬁoﬂﬁﬁe'xpoaomempbl, CHAGXeHHbie CBOOOAHBIM aHKEPHBIM
cnycKoM, ofecrneunBaromuM 6e30TKasHylo paboTy 4acoBoro MexaHusMa
B SICJIOBHS{X BHGpalKH, PESKHX NMOBOPOTOB M 3HAYUTEIBHBIX YCKODERHH.
UacoBoii MEXaHHSM CJAYKHT JJf [ePHOAUYECKOH TOCHUIKH SJEKTpHUE-
CKHX HMITYJbCOB, KOTODbi€ BBI3BIBAIOT CpabaThiBaHue MOJSPH3OBAHHAIX
3JIeKTPOMATHHUTOB, NPHBOASIMX B ABHXKEHHE CTPEIKH HacOB.

HacTo/nbHble H MOPCKHE XPOHOMETPEI MOTYT GbITh 6eCKOHTAKTHBIMH
H KOHTaxTHHIMH, KOHTAKTHbiE XDOHOMETDHI [O3SBOJISIOT HX HCIOJIB30-
BaTb B KaueCTBe TEPBHYHLIX ICKTPUYSCKUX UACOB, NpPeAHAIHAHCHHBIX

147 ynpasjieHus PaGOTOH TPYMIbl BTOPHUKBIX HaCOB.

Mopcxkoit xponomerp. Ha puc. 95 n3o6paxen ofuu#i BHL B KOP-
nyce Mopckoro xpoHoMerpa MX-6, KOTOpbif OTHOCHTCA K KiacCy L.
Cor/1acHO TEXHHUECKHM YCJOBHAM, XPOHOMETD HMeeT CJaelylollne
OCHOBHBIE TeXHHUECKHe XapaKTepHCTHKU: NepHON KojeGaHus Galaica
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T=0,5 ¢; npu TeMmepatype 20+5°C CPeHHH CYTOUHHIt XOm =*4 c:
BapHalus CyTOUHOro Xoma *2,5 ¢; TeMIepaTypHh Koadduuument 0,1 ¢
B JHanasoxe Temnepatyp 4--36°C; NpORONIKHTENBHOCT X013 OT
OJIHOH IOJIHO# 3aBOAKH 56 u; KaJaHOp MeXaHH3Ma 85 MM; BeiCOTa Me-
xanusmMa 39,5 mm; raGapHTHeie pasMephl (B ¢yraspe) 190x190x:
X190 mM; Bec B Kopmyce 21,5 H; sec s bytaspe 49H.

r Mexanusm xpososerpa

£s NOMellleHHbI B Kopnyce 9,
NOABEIUHBAIOT B IepeBfiH-
#0M  ¢yraspe 10 ¢ 1o-
momeio noxBeca Kapiaua,
COCTOAIIEr0 M3 ABYX KOJell
I u 2. BHemHee KoabUO [
MOXKeT BDalllaThCsd Ha OCHX
3, a BHYTpPeHHee — Ha OCSX
7. XDOHOMETp, YCTanaBi-
BaeMblH BO BHYTpeHIEM
KOJblle IOXBeca, MOMKET
OIHOBDEMEHHO [IOBOpPAuH-
BaTbCl B JBYX B3aUMHO
NEPNEHANKYAADHLIX [10C-
KocTaX. Tak Kak och Bpa-
lleHHss moiBeca Kapnana
pacnosioXkeHa 3HAYHTEALHO
BbIlIE LEHTPA TAXKECTH XDO-
HOMETpa, TO XPOHOMETp 3a-
HUMaeT YCTOHUHBOe MO.I0-
xeHue. B cayuae nosopora
XPOHOMeTpPa B BEPTHKAJb-
HOH IJIOCKOCTH BCJ/I€ICTBHE
KHJIeBOH HJIM GOPTOBOIT Kau-

HUMaeT HeH3MeHHOe M0JO-
XeHHe, NPH ITOM ILiidep-
6aat pacnosiomen B ro-
PH3OHTAJbHOH N.10CKO-
CTH. .

B crauuonapueix yeio-
BHSAX, IIpH OTCYTCTBIIN BAUSA-
HUsl Ha XDOHOMETD BHELIHMX BO3AEHCTBHE (TOJYKOB, IOBOPOTOB It T. 1.),
XPOHOMETD CTONOPHTCA NJIAHKOH §, KOTOPAs MOMeIlaeTcss B a3y KPOH-
wTeiHa 8, NPUKPEIIEHHOT0 K CTeHKe ¢byraspa, n Bpamaercss BOKpyr
ocH — BuHTa 4. CTONOpPHAA NJaHKa 5, NOBepHYTAsl MO 4acoBoil CTpelKe
A0 ynopa B CTeHKY KPOHIUTEHHA 6, IPOXOAHT Yepes Na3 BHELIHErD KOJb-
La I u B 3TOM NONOMKEHHH 3aKPenIfeTcs BHHTOM 4, KOTODbIH, CHHMas
CTeHKH KpOHWTefiHa &, TpeHueM yjep:KuBaer CTONOPHYIO IIIaHKY,
Kponmrelin 6 npukpenyies k crenke koprnyca 9. Lludepbaar umeer tpu
IIKaJIb: MUHYTHYIO C LEeHOA JeseHHA | MHH, CEKYHIHYIO C LeHON mene-
HAf 1 ¢, pacnonoXennyio CHH3Y, H WIKaNy yKasartess IIPOLOJIK T
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Puc. 95. Bun xponomerpa s Kopmyce

KH KOpalbJsisg XpOHOMETp 3a- -

qocTr Xoia ¢ ounGpoBKoil 0--56, PaclHOJOXKeHHYI0 B BepXHell 4acTH
utepbiara. . : '
3 q)HgH 3aBOJIKe XPOHOMETPA YyKasaTeab MPOJOIKHTENBHOCTH X014
BpaINaeTcs TPOTHB YACOBOH CTPEJKH, OCTAHABJINBAACH HA HyJje YB'ah;;):
MeHT OKOHYaHHsi 3aBOIKH npyXmuHul. Ilpu padore xponomerpa }Jho;xe-
Teab BPall[aeTcs B NPOTHBONONOKHOM HATpPaBJEHMH W MO €ro noxa -
HUIO OTHOCHTEJDLHO [HKadbl MOXHO CYIHTb O HpOHOHA{HTeJ;(I;)}(I)(I)IC(;F\I;eTPpa
BOJIKH, 1 O pe3epBe XoJa )
60TLI XpOHOMeTpa OT Hauaja 32 . !
pio) no.ngoﬁ OCTAaHOBKH €r0 MexaHHsMa. YKasareb nponoamm%nm;c;gz
XOla CIOCOGCTBYET NPOBEAEHHIO PEryJspHON 1 CBOEBPEMEHHOHU 3a e
KH XPOHOMETpa, 4T0 HEOOXOAMMO /IS NMPAaBHILHOH €ro SKCIIyaTalllH.

Puc. 96. Bug na MexaHu3M XpOHOMEeTpa cO CTOPOIL
i nubepbaara

Ha pnc. 96 mpefcTaBJeH BHJ Ha MeXaHH3M CO CTOPOHBI HH'(pEpangII:
Ta, a Ha puc. 97 — paspes 1O OcAM IepelayH c-rpenoqIH40ro Me:\z; Imlﬁc;;
Ha Bax YAMTKH 1O IUIOTHOH MOcafKe Hacaxed Tpub /4, HaXon meﬁ o
B 3allenjienun ¢ Kojecom 15, na Brysaxe 22 KOTOpPOTO, BbIC'I‘yrIaIOLU.HOCTH
uncpepbnara 2/, saxpenneHa cTpelka yKasaTess nponomxme?gm i
xofa (Ha pHCYHKe He mokasaHa). CTpeqouHbIi nxex{aHu;M i?{come}mem
KBYX 3yBuaTsix nmap 20—I3 u 12—16 ¢ mnepelaTouHBIM OTquoe i
‘110, B oTBepcTHE BepxHeHl MIaTHHE /7 mOMeILEHO nponf;emy e
aeco 18, Haxojseecs B 3aueleHHH ¢ TpuboMm 19 cekKyHAHOro KOLPICSOB
(puc. 97). Bepxuue nangsl npOMe}KyTo(;léiToar(}Iu CeXyHAHOTO TP
‘ TCsl B KaMHEBHIX MOAIMIHUIHHKAX M : o
Bpagzl‘{;’ucc‘ 98 naH BHJ Ha MEXaHM3M XPOHOMeTpa C ang}ieu Czc\)xpoOTI;:I:
B Bhlpese muaTuHbl 28 moMeuraercs 3aBOAHOH GapabaH 23 ¢ 1({)“1. ool
HOft 10 €ro OKPYXHOCTH Lembio 24 ['annd, ¢ NOMOMbIO KOTOPOH 0ap
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Gan COENMHSETCA ¢ YJAUTKOH. XpamnoBoe ycTpoCTBO, COCTOSILEE H3 KO-
neca 23 u cobauku 26, pabGoraeT TOJbKO HpH COOpKe XPOHOMETpa H
HCTOJIb3YeTCst NpH peryaupoBke yauTku. Ha mnanatune 26 suntom 27
3aKpelieHn HHXKHHH MocT 29 GanaHca, B NMOJMIHIOHHKE KOTOPOrO Bpa-
iaerca uanda ocu bajanca. B xoioHke 30, mpuBepHYTOH K GagaHco-

8-8

9. Pl 2 ¥ tw 51
@ﬂév /,/ -/ BT'L ,,,//,,
N

uoit Hepefayl XpolioMerpa

49 Puc. 99, Paspes po 0ciM OCHOB-

|
|
|
|
|
i ~ - N S
\ MMM OOl m/| e %
/ ~ 74 g 3 7. S
L 4 17
| < )
I | Puc. 97. Paspes no cTpesouHOMY MEXaHH3MY XPOHOMETpa < 55 \ g ~
: BOMY MOCTY BHHTOM 3/, 3aKpellieH KOHel BHHTOBOH IHJIHHAPHYECKOH '
‘ Opy:KuHBl (BOJIOCKA) 32, APYroff KOHEI KOTODOH MPHKPEIJIeH K KOJOJ- 4 \\\ .‘
Ke. B xpoHoMmerpe TpHMEHAIOT GHUMeTAJNHYEeCKHH pa3pesHoH Gandawc
| J3, COCTOAIUHMI U3 JIATYHH W HHBADA H HECYIUHI YeTHpe KOMIIEeHCAIlHoH- i | et ——
I, HBIX rpy3a 34. i b
‘ : n i
]
| = N\
{ [ =
i .
| °§\§ : 5
|
!' \ LS
| 2 ===
5 G
| \ "
|

{'.?,".: 3 I

|
|
|
|
| ; 8 &
I | : Puc. 98. Bua ua MeXauusM XPOHOMETPA CO CTOPOHEl HHXK- | i
I : " HeH NJaTHHH
|, 206




Ha puc. 99 noxasan paspes no ocam ocnosHoi 3y64aTof nepenauy,
OCH KOTOPO# PacHONOMKeHb] MEeXAy miaaTuHamy I7 u 28, coenuHeHHBIMH
Konoukamu 49 u suntamMu 50. IlBjKeHne oT 3aBOTHONO Gapabana 25
focpeacrsom nenoukd 24 laians nepemaercss Ha v3eqa YyJIuTKH 51,
YCTPOHCTBO KOTOPOH PaccMOTPEHO palee (e § 1
OT KOneca yJIuTKH 48 nocnenoBaTe b0 yepes CHCTEMY TPHOOB M KOJec
35, 36,.44, 18, 19, 45 lepellaercst Ha Tpud 43 cmyckoBoro kosdeca 46.
Ilocnennee szammozeiictayer ¢ HMOYJMbCHBIM KaMHeM, 3aKpenieHHbIM B
ponbxe 40. Cnycxosas (3omotast) npyxkuna 39 BMECTe ¢ XOLOBOR npy-
HHHON 37 nmpHKpernseHa K xogoike 48 i B3aHMOJENCTBYET CO CIOYCKO-

z TR 86

Puc. 100. Konrtaktioe yerpoilcTso XpoHoMeTpa

BbIN KaMHEM, HaXOLSLIHMCS B CIYCKOBOH poabke 4. Huxusas manda
ocu 42 GanaHca ONHPAETCsl Ha NOANATHHK 47, U3rOTOBAAEMBIH H3 -
Masa. ;

KonrakrHoe yerpofictBo xpoHOMeTpa NpeNCTAaBICHO Ha puc. 100 u
101. K Bepxneii mnaTune 17 ABYMsi BUHTaMu 56 NPHKDEIIEHO OCHOBA-
HHe 58, HAa KOTOPOM 3aKpeIUIeHbl TOKOMNPOBOASILIME KOAONKH 52 57,
H30.1HpPOBaHHBEle OT OCHOBaHHA maibaMu 68 W BTYAKaMH 67, H3TOTOB-
JEHHBIMH M3 (PUODPLI, 360HMTA HIH JPYroro KaKOTO-THGO H3OMASMHOHHO-
ro Marepuana. K Konoixe 57 npuxperuieH KOHTaKTHbIA AHCK 55, cCHa6-
XenHbifi HakaTKOH. C xonoaxkamu 52 u 57 HaXomATCd B IOCTOSHHOM
KOHTAKTe NMDYXKHHH 66, NpUKpeIVIeHHble K Kopnmycy 9 BHHTAMEH 65,
Bryaxn 64 n waii6s 63 H30MUPYIOT BUHTH 65 B NPYKuHEL 66 OT KopIy-
ca 9. KonraxrHslil prigar 60, 3amnpeccoBaHHBIA Ha ocH 69, Ha oOnHOM
KOHIe HMEET KOPYHAOBBIH KaMeHb 6/, a Ha JIpYroM — KOHTaKTHbIf
BunT 94. Ha och peiuara 60 macaxkena Komoaxa, B KOTOPO# 3aKpemvieH
BHYTDEHHHMH KOHeN BOJIOCKa 59, BHEIUHHH KOHel BOJOCKA 3aKpeIJeH B
KosoHKe -53. Boocox 59 ocyutecTeasier KOHTAKT MeXAy BHHTOM 54 u
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2). Hanee nsrxkeHue'

anckonm 55, Konraxrroe koneco 62 umeer 60 3yGben (IO 4nCIy CexyHZ
B MIHYTe), ONMH H3 KOTOPBIX YJAa/leH Aist yAOGCTBA OTCYeTa MUHYT Ha
JieHTe XpoHorpada. BpalieHHe KOHTAKTHOTO KOJe€Ca, KeCTKO cund-
I[er0 Ha OCH CeKYHIHOMO KoJeca, NPOHCXOAHT IIPOTHB YacOBOH
CTpEIKH. al

B nzobpaxkennom na puc. 100 mosoKeHHH KOHTAKT 3aMKHYT. Bo
BpeMs-OBOPOTa KOHTAKTHOI'O KOJeca Ha MOoJIIAara IMPOHCXOMUT pasMbl-
KaHHe KOHTaKTa, Mpu 2ToM dacka KaMHs 6] ynupaercs B BepIIMHY 3Y-

s L s i

5

Puc. 101. Paspes no KOHTaRTHOMY YCTPORCTBY XpoHOMETpa

Ba xogeca 62. [To mpomecTBHM MOJCEKYHAL NPOHCXOAMT MTHOBEHHOE
3aMbliaHHe KOHTAKTa, TakuM o0pa3oM, B TeueHHEe CEKYHAbl KOHTAKT
Haxo4uTCss OLHHAKOBOE BPEMS B 3aMKHYTOM H Pa3OMKHYTOM COCTOS-
HHUAX. ; ;

Tpumep 5. IlponasecTd XMHEMATHUECKHA PACYET XPOHOMETPA MO CAeLYIOLIMM AaH-
HBIM: TIDOONKHTENBHOCTh PaBOTH XPOHOMETPA OT OZHON 3aBOAKM Npyxuub =56 g,
nepno1 Koaebanns. 6ananca T=0,5 ¢; 41ca0 060POTOB MHHYTHOM CTPEAKH Ny=1 06/q;
YHCTO 00OPOTOB CeKYHIHON CTPesKH n.=60 06/4; umcno 3y6neB CIYCKOBOTO Kojeca
(AN KOUTAKTHOTO XPOHOMETpa Zc.x=16, ans GECROHTAKTHOTO Ze.x=15); yroam noso-
poTa cIPeaKH ykasaTe/s 3aBOAKu NpyaKuiel o= 300°
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Pewenne. 3a BpeMs { uncio o60pOTOB MHHYTHOM CTPeskH fy' =56, a uncno
060POTOB YJIHTKH TPHHEMAIOT ofbuno ny=38. Toria mepepatouroe OTHOIIEHHE KOJECO
YAUTKE — TPUO IEHTPaJbHOrO KoJeca

fj= nM/ny = 568 =T,

ﬂepe;{aTquoe OTHOIIeHHe HEHTPaJbHOe l(OJ‘lECO—TpHﬂ CEKYHIIOro Ko.1eca
l.2 = nc/nM = 60/1 = 60.
Uneno OGOPOTOB CITyCKOBOro KoJieca OJA KOHTAKTHOTO XPOHOMeETpa
M == 3600/(z¢xT) = 3600/(16-0,5) = 450 06/x;
A5t 6eCKOHTAKTHOrO XpoHoMeTpa
Rex = 3600/(15.0,5) = 480 06/4.

[epenarounoe OTHOIIEHHE CEKYHIHOE KOJECO — TPHO CNYCKOBOTO Kodeca A1s KOli-
TaKTIOTO XPOHOMETPA

i3 = Rc.x/n. = 450/60 = 7,5
1715 GeCKOHTAKTHOTO XpOHOMeTpa -
iz = 480/60 = 8.
O6uee mepenaTouHoe OTHOIUEHHE OCHOBIOM KHHEMATHUYECKOH HENH XPOHOMETPa

NpH Nepefaue OT KoJdeca Y/JAHTKM N0 Tpuba CNYCKOBOrO KoJeca AJs KOHTAKTHOTO
XpornomeTpa

fopgm = {1i9i3 =T7-60.7,5 = 3150;
A48 6eCKOHTaKTHOTrO XponoMerpa
{app =T +00:8 = 3360

Odiee nepenatounoe omomemxe MOXKHO OCYLIECTBHTH YeTHIPhMS mapamii 3v6ua-
" THIX KOJec:

fomy = (21/2}) (zzfz;> (zs/z;) (24/24) = (T/1)(7,5/1) (8/1) (7,5/1) =
=(84/12) (75/10) (72/9) (60/8).

Uneno 3y6ben CeKYHIHOro K0JeCa KOHTAKTHOrO xpouomerpa 2;=60, nas Geckon-
TaKTHOTO TPH 24" =8 mpuuumaior 2,="64. .
Uneno 060pOTOB CTPEKH YKA3ATENS MPOIOMKATEALHOCTH X014

ny, = a°/360 = 300/360 = 5/6.
I‘Iepena'romoe OTHOIlleHHe TPHO yJIPlTI\'H — KOJeCO CTPeJKH y}(aaaTenﬂ 32BOJdKH
NPy XKIfHbI
is = ny/n, = (5/6)/56 = (2/14) (2,5/24),
KOTOpoe MOJXXHO OCYIJ.leCTBHTb JBYMSA NapaMH KoJec

iq = (25/25) (24/26) = (12/84) (10/96),

TTepenaTouHoe OTHOIIEHHE CTPENOUHOrO MeXAHH3MAa TAK e, KaK Il B GLITOBHIX ua-
cax, pasno !/

i5 = 1/12 = (1/3) (1/4) = (10/30) (8/32) = (27/27) (2g/2s)-

Ianee paccyuThIBAIOT MPYKHUHHBIA ABHTATENb H KONeBATEILHYIO CH-
creMy. Paanyc pacroukn GapaGaHa mof NpyKUHY ONpefensioT IO
aMIHpHYecKOH hopMyae

R=0,225D,,
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e T————

rie Dn — nHaMeTp miaTHHBl, MM. [IpHHEMaa 0O YCIOBHSM NpPOCTPaH-
CTBEHHOH KOMIIOHOBKH MeXaHH3Ma IIHPHHY b TPYKHHBI, PACCUHTHIBAOT
JBHraTelb C HOPMAaJbHOH 3aBOAHOHA Hpy:XuHOM (cM. BTOpPOH caydal
pacuera 'npyxcmmoro neuratens § 10) u onpeiensiior ocHOBHblE Xa-
paxkTepHCTHKH Men max, Men min, 2.

Halee paccUMTHIBAIOT NMPOQHIL YJHTKH, MCIOOJNb3YS 3aBHCAMOCTb
(41), B xOTOpOll moNaralT nN=iy, LIe Ny=t[i, — UucI0 060POTOB

. VIUTKH 332 BpeMs paloTHl f, 4 MaKCHMaJbHBIH DaAHyC fmax YJIHTKH

TIPHHUMAIOT NPHOAHSUTENbHO PaBHBLIM BHelrHeMy panwnycy R; Gapaba-
Ha. 3HaueHHe R; MOXHO HaHTH, HCHOJb3YS COOTHOIIEHHS, YKa3aHHBIE
B TabJa. 5

[lo ycnorusam pafoTel YJAHTKH BpalAKOUIMH MOMEHT Ha ee OCH
JoJ17keH OBITh TIOCTOTHHEIM ,T. €,

My =M (ry/R,)==const.

The.Men — MOMEHT NPYXKHUHBL IPH CIycKe; ry — TEKYUIHHA pajuyCc V/IHT-
KH; R, — BHewHu#l paguyc 6apabana.
Tax Kak MaKCHMaJbHOMY PaiHyCy YJHTKH COOTBETCTBYeT MHHH-
MajpHOe 3HaueHHe MOMEeHTa NPYXKHHH, TO My=Menmin TPH ry=R,.
Mo)MeHT Ha OCH CIIyCKOBOTO KoJeca

Mc.xz (My/iOBIU.) ngnz+l’

rae 1s= (0,92+-0,94) — xoadduureHT noaesHoro Jleﬁcrsﬂﬂ 3ybuaToi
napbl; Ma=(0,95-+0,97) — RoaddbuLHeHT NOJE3HOr0 MAefCTBHS Mapshl
MOAIIKNHKKOB; & — UHCIO 3y6uathix map.

3anaBasich Yra0BBIMH H JHHEHHBIMH napaMeTpaMH xpOHoMeTposoro
CIyCKa, MPOM3BOJAT €ro reoMeTPHYECKoe MOCTPOCHHE, @ 3aTeM Onpele-
JSIOT 3HAaYEHHS MMIYJAbCHOH dyHruun f(q@) H CTpOAT rpadguk 3TOH
QYHKLHH.

¥roa HMNyJabca

A=20(1—2/3),

rae 26 — yroq noabeMa GajaHca; § — yros najaeHHst CIycKOBOTO KoJe-
ca; p — yroa nogbeMa CIYCKOBOFO KoJjeca.

[Toaraysice dopmysoli Cummcona, ompelelsioT CpefiHee 3HaYeHHe
UMY IbCHOH GYHKIHH Fy (oM. § 14).

Janee MO KOHCTPYKTHBHHIM DasMepaM [MOACYHTBHIBAIOT IIOJASIPHBIN
MOMEHT HHEPIIHH Y3Jla XOHOBOH TIPYXKHHBI OTHOCHTENbLHO YCJAOBHOH ee
OCH BpallleHHsl, KOTOpasi HAXOAMTCS HA PACCTOSHHH !/s IJHHBI MPYXKH-
HANlef 4YacTH OT MeCTa 3aKpemueHHss B KoJoike. [IpexBapurenbHo
o0beM, 3aHHMaeMBblll XOJ0OBOH TIPYKHHOM, 3aMEHSIOT cCyMMOi 06BeMOB
NPSIMOYIOJIbHBIX TIapaJijiesenunesoB, MOMeHTh HHEepPIHH KOTOPBIX ITOA-
CUMTHIBAOTCA MO 06uielt hopmyne

Ji=(a;b;hv/g) (a3 6%)/124- X7,

rie a;, bi, HAi—pasmepbl, MM; <y — yIeAbHbII Bec MaTepHana,
H/mm?;, g=9810 mMm/c? — yckopeHHe CHJIBI TSXKeCTH; X; — PaCCTOsIHHE
OT OCH BPALUEHUS J0 UEHTPA TSAMKECTH, MM,
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MoweHT uHepuun (rMmM?) X0LOBOH TIPYHKHHBI
{=n
jnzz jl"
i=1
MonenT unepinn (rMm?) yana 6ananca
Jo=Jur*(Cy-+&)/[r}(1—C,)],

TAe r— pajuyc OKPYXHOCTH 0CcBOGOXKueHHs; C;— Ko pHIUHEHT, Xa-
PaKTEPH3YIOWHUH TIOTEPH YIMOBOH CKOPOCTH IIpH yAape B NpOIecce
ocBoGoXKAeHNs; £=0,5--0,6 — K03QuIUHEeHT BOCCTAHOBIEHHS IIPH
yllape CIyCKOBOTO KaMHSl O CINYCKOBYIO NpPYXHHY; ri=L cos @o—r, rie
L — paccrosnne mexay meHTpaMu BpallleHHs] XOJO0BOH NPYKHHBE X
GanaHca, a (y — yroJ cBHra Hauajga 0CBOGOKICHHS.

3anasascy koaddunnentom Ci, naxonsr Js, NPH 3TOM JJIST MODCKHX
H HacTOMBHBIX XPOHOMETDOB, YYHTHIBAsi Mafble TNIOTEPH YIVIOBOH CKO-
pocru upu yaape, C;=0,99997—0,99998.

3Hast Jg, #3 QOpMysIbI MEPHOLA KOJIeBaHHs ONPELeNsIOT KeCTKOCTb
BOJIOCKA

K =43 T,

Hcnonesys pacuetnoe ypasuenue (112), onpeneasiior ammantyay @O
KonebaHus, mpuHuMas po=0,002 u d=0,01.

Hast xponoMeTpa aMMJINTYAA KONeGaHHA He NOMKHA BLITh GOJIbIIE
300°. Ilpn ysenuueHHOM 3HAUEHHH aMILIUTYAb Jaxe NIPH BecbMa Ma-
JIOM BHEIUHEeM BO3AeHCTBHHM (Pe3KHil [I0BOPOT MEXaHW3Ma B ILIOCKOCTH
Gananca) BOSMOXKHO TaJIONUPOBAHHE XOAa, NPH KOTOPOM HapYINHTCH
paboTa CIYCKOBOTO DEry/sATOPa W NIPABHIbHEE TMOKA3aHHS XPOHOMeT-
pa. Ilostomy, eciu 3uauenne amnautygs @ nonyuaercs Gosabme 300°,
TO HeOOXOAMMO NMPOH3BECTH INepepacuer, NPH 3TOM lleecoofpasHee
HITH B HanpasJAeHHH yBedawuenus Jg, a caenosarensuo, u K, uTo omHO-

BPEMEHHO YJYYIIAT DEryJHPYIOLIYI0 CIOCOBHOCTh KOMefaTeabHOl CH-
CTeMBI. : ;

TRABA Xli
PEJIE BPEMEHM

B passuTum Bcex oTpaciefl TEXHHKH H MPOMBIILICHHOTO NPOH3BOX-
CTBA B COBPEMEHHLIX YCNOBHAX GOJbIasi POJIb MPHHANNIEHKHT CIEILH-
anpHBIM MpuGOpaM BPEMEHH, [IUPOKO NPHUMEHSEMBIM B PasliuUHBIX V-
TPOHCTBAX H CHCTEMaX aBTOMATHKH., JTH NPHUGODHI HCIOJB3YIOT 115
peryiaMenTaluy KaKux-1u60 MpOouUeccos, a TaKxkKe. s YIpaBieHHs NPO-
neccaMn Bo BpeMeHH, [IpuGopbl, peraMeHTUpYIOLIHE (OrpanuuHBAIO-
LIHe) TOJBKO ANATENLHOCTD NIPOLECCOB, HASLIBAIOT pe.e 8bl0epicKu 8pe-
meru. [IpnBopel, nenonb3yemble B cucTeMax aBTOMATHKH A/ YIpaBsJe-
HHS TIPOLECCaMHi € PAsJHYHOH MJIHTEIBHOCTBIO B ONpENeNeHHOH nocie-
A0BaTENbHOCTH, HA3LIBAIOT NPO2PAMMHOLMU Pese BpemMeni.

§ 37. Pene BLIASP# KM BPeMEHH

B sasucumocTH OT HasHaueHHs W YCJAOBME PaGOTH NPHGOPA Bbi-
ZepXKKa BPeMeHH MOXKeT KodefaThes oT 1 ¢ mo 256—30 wMun. B sTix
npn6opax NpHMEHSIOT 1ecBOGOAHbIe 6aJaHCOBbIE CITYCKOBHE PeryiasiTo-
PBl C COOCTBEHHBIMH KOneGaHHIMA U 6e3 HHX, ObecleudBaIOIlHE HA-
AeXHOCTh cpabaTuBaHus NpUOOPOB BCAEACTBME CBOHCTBA CcaMonvexa,
NPHCYHIEro 3THM CNYCKOBBIM peryisaropaM. Eciau BpeMms BBIIEpiKKH
Majo (MeHee | MHH), TO NPHMEHSIOT O6LIYHO CIYCKOBOH peryasitop
6e3 COOCTBEHHBLIX KOMEeGAHHUI, NPH BPEeMEHH BBLILEDPIKKH,. HCUHCISICMOM
MHHYTaMH, — B OOJbUIHHCTCBe CY4aeB HECBOGOLHBI BHAOUHBIN CIyC-
KOBOH PETYJSTOP ¢ COGCTBEHHON UACTOTOH KOMeGaHHil W CPaBHHTEILHO
Gombinm nmepuogom (7'=0,1--0,2 c). IIpocrefimue npufops paccmar-
puBaemMoro Tuia npelHasHauenbl /1 NOCTOSTHHON BLIZEPIKKH BPeMEHH,
B 00Jlee CJOKHBIX ¥ YHHBEPCAJLHBIX 110 MPUMEHeHMIO IMpeIycMaTpHBa-
I0T YCTPOHCTBA, MO3BOJAIONIHE DErYINPOBATh BPeMs BLIACDKKM B IHe-
KOTOPHLIX TIpeenax.

Ha puc. 102 nan paspes mo ocsam nepenaun MeXaHHsMa BRIZIEPIKKH
Bpemenu 2124I1. Yacosoft MexaHH3M COCTOHT H3 yaJia mpuBofa, 3v6ua-
TOH nepefayn # CHYCKOBOTO peryasaTopa. JIBHraTenem sB/sieTcs THTO-
Basi BHHTOBAs UHNHHIAPUYECKas MPYKHHA, OJMH KOHEL KOTOPOH yXpen-
JeH Ha KOJIOHKe /6 3aBOmHOro cekTopa I, a BTOpPOJi — Ha phluare,
YCTaHOB/IGHHOM Ha myatuHe /2 npubBopa. C [oOMOMIBIO NOCIEIHEro
MOXHO Dery/inpoBaTh NpefBapHTeNbHOE HATsKeHHe NpyxKuHbl. Hars-
XeHHe TArOBOH MPYXKHHLI NMPOU3BOAUTCS C NMOMONIBIO phiuara /7 3aBo-
Za, CBSI3aHHOTO C CepAeuHHKOM pese 2B-12, npu sToM Bpaiienue BbI-
XOJiHO# OCH 2 HE NepenaeTcs Ha 3yGlaryio neperauy Gaarolapst mpH-
MmeHeHno My¢Th /4 cBoGogHoro xoza. Ilocme mpexpaluenus 3aBoIKH
IpYyXHuHA NepeMellaer 3yO6uaThil ceKTop /, KOTOpPHIH TNPHBOIHUT B IRU-
HeHHe Koseca 3, 15, 13 u Tpubu 5, 11 sy6uartoit mepenaun. TakuM oG-
pasoM, MOMEHT OT NPYKHHL TlepefaeTcss Ha peryasaTop 6e3 cofcTsen-
HbIX KOJMeGaHUM, COCTOAIMA u3 AKops 8 ¢ MHEPHHOHHHIM rpyzoM 10 m
CIYCKOBOTO KoJjieca 6.
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[Tepuon KoseGaHUs PEryadaropa 3aBHCHT OT HATAMXKEHHA TATOBOR
NPYXUHBI, MEXUEHTPOBOTO pacCTOAHHNA MEXAY KOJEeCOM H AKOpeM H OT
MOMeNTa HHepHMH KosebaTelbHOM CHCTEeMBl, KOTODLIH H3MeHAeTes Y-
TAHOBKOH Da3JMYHBIX HHEPUHOHHBIX Ipy3oB I0. HarsakeHne NpyKHHBI
H3MEHAT NEepeMelleHHeM pblyara, a MEXKIEeHTPOBOE DPACCTOAHUE —
nosopotrom GyuioHa 7. CIyoKoBol peryadarop obeclieunBaeT paBHOMEp-
HOe BpallleHMe LEHTPaNbHOro Kojeca /5 M CBs3aHHON ¢ HHUM uepes

& 61,262 mm; Bec 1,92H. Ina apyrux pene 3Tofi TPYNNBI BLIepKKa
BpeMenu coctasasier ot 1,6+0,1 1o 221 c.

Ha puc. 103 moxasan co CTOPOHBI NepefHel MIaTHHBE IPYroi MeXa-
Hu3M BhifepxKku BpeMenn. IlIkana /4 ycTaHOBKM BHIAEPXKKHM BpeMEHH
OJHHM KOHIIOM IapHHPHO 3aKpellieHa Ha ocH I8, a apyroii Kower ee C
MOMOIbI0 BHHTOBOH IHJIMHIPHUECKON NPYKHHH /2 MPHMKAT K HOKKE

H MydTy BeXOoAHOHK ocu 2. PaGoTa 3aBOAHOrO CeKTOpa OrpaHHWYeHa ABY-
]I uis M ynopamu. [Ipu paBoTe MOJHOCTHIO 3aBEAEHHOrO MeXaHH3Ma IOBOPOT

1“!—-:\&@;_"_ 7
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‘ ‘ Puc. 102. Paspe3 no ocaM nepefladu pefie BBIEPKKH BPEMEHH

Ha 6ase wmexamuama 212UI1 cosman pan Momudumkanmi: 2134II,
2144TI1, 218UTIl, ornHuaQIIUXCA MeXAY CO60H BeTHUMHOH BHILEDPIKKH
BpPEeMEeHH, UTO [OCTHUraeTcsi H3MeHeHHeM MepeJaTOYHOro OTHOLIEHHs OT
3aBOJHOTO CEKTOpa A0 CNYCKOBOrO [KOJeca M NepHoAa KonebaHus pe-
ryJAsiTOpa TIPM COXPaHeHWH 4HCAa 3y64aThix Tap H rafapHTOB MeXa-
HHU3MA. i

OcHoBHEle TexHHueckHe AanHble 212UIl cienyoumue: BhIAepKKa
spemenu 10,3+0,3 ¢; pazbpoc suepxku Bpemennu 0,22 ¢; Bpamaoumi
MOMEHT ISl 3aBOJKM MeXaHH3Ma, MPHIOMEHHHH K 3aBORHOH OCH,
32 H. MM; KOJHYeCTBO BhIAED:KHBAEMHIX MeXaHH3MOM cpabaTbiBaHHR
5000; nuanason pabounx Ttemmepatyp — 30°C-+-+50°C; rabapursl
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y 22,
. 3aBOJAHOrO cexTopa / NPOHCXOIMT Ha Yroa 45° a KOHTaKTHOH ocH 2 — | 2
Ha 150°. MexaHH3M CMOHTHPOBAH MeXIy ABYMs milathHamu 4 u 12, | & 07 :
. COeIMHEHHBIMH TPEMS KOJOHKAMHU 9", Puc. 103. Buj Ha MeXaHH3M BbUIEPKKH BpPeMeHH €O CTOPOULI Iepeauell ']
| OT MeXaHHYECKHX MOBpPEXJEHMH MeXaHH3M 3allHIleH KOXYXOM. TIATHHEI

BHHTa 13, KOTOpPbIfl C/AYKHT OLHOBPEMEHHO /s 3aKpelvIeHHs TIKAaJbL
Ha Buxonmoir (paboueit) ocm 19 cBoGoAHO Bpallaercs 3aBOAHOH Oa-
paGaH 3, cHaG:KeHHHIR 3yOUATHIM BEHLOM, HaxOJsIUHMCS B NOCTOAH-
HOM 3amensenuu ¢ xonecom 1. C 3y6uatsiM BeHnom GapaGaHa B3auMO-
JeficByer coGauka 17, nogxuMaeMasi npyxunkoii 16. BapaGan 3 Ges
KDBINIKH, €e 3aMeHseT MOCT 9, KOTOphlil ¢ NOMOIUBIO ABYX GHKCHPYIO-
mux mTaEdTOoB 21 W Tpex BHHTOB 20 MpHKpeIsieH K NepefHed NMIaTHHE.
MexaHH3M BbIIEDKKM BPEMeHM MOHTHDYIOT Ha IBYX Nnatunax 7 u I1
(paspes A—A) ¢ momonIbio TpeXx KoJoHOK [0, KOTOPbIe CAYXKaT TaKkKe
AN npUKpeIVieHHs MeXaHWaMa K Kopmycy 6 Tpems suHTamu 8. Pery-
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JHpOBaHKMe TepHOJa KodeGaHhs OGasarca OCYLECTBASAETCS MYyTEM I0-
BOpOTa BymloHa 22 Ha HEKOTOPHIH yrol,

B pesyabrare moBopoTa OymoHa NPOMCXOLHT H3MEHEHHE DacCTOs-
HUSL MeXIy UEHTPAaMH CHYCKOBOTO KOJIECd H aHKepa, SHepTHH HMIYJib-
Ca, nocrynamoumeil B KojefaTeNbHYI0 CHCTEMY, H, C/leN0BaTeAbLHO, H3-
MeHenHe nepnofia xoaebanus. Has yno6eTBa peryanpoBaHus Ha nJaa-
THHE W Ha OylIOHe HaHeceHH pUCKH P, u Py Perynnpopanune mepuona
KoJeGaHHsl MOXeT OCYIIeCTBASTbCH TaK:Ke TyTeM H3MEHEHHs TIpeiBa-
PHUTEILHOrO HATHXKEHHA IVIOCKOH CIHPANbHOA TPYXKHHLL §, UTO AOCTH-

/\/

2\

Pnc. 104. Bun ya Mexanu3M BHIIEPXKKH BPEMEHH CO CHATOH
nepeAHeil NIaTHHOH

raeTcs IIOBOPOTOM KoJsieca [ 110 4acOBOH CTpesKe, pH 3TOM Gapaban 3,
NOBOPAUYMBAACh IPOTHB YacOBOf CTPENIKH, 3aKPYUHBAET MPYKUHY C
BiewHero KoHua. Ha Brynke 4 (paspes 5—5), 3anpeccoBanHoii B Iie-
pennen IaaTHHe, Bpamaercd ¢koba 2, K KOTOPOH C NOMOLILIO ABYX 3a-
KIEHOK TMpHKpellen mrhHdT 5 dUKcaTOpa B YCTPOHACTBE AJS YCTAHOB-
KH BpPeMeHHM BBIAEPKEH. DTOT MITHOT Ha HEKOTOPOH [IJNHMHE Cpe3aH ¢
JABYX CTOPOH INIOCKOCTAMH, 06Da3yOIHUMH JBYrpaHHbIl yroj, Heo6xo-
AHUMBIA A/ QHKCAlUKM CKOGH B ONHOM H3 yrayOJeHHMi mikanabt /4.

Ha puc. 104 nan Bux Ha MeXaHH3M €O CHSITOH TiepellHell TATHHOM.
C ocbio 19 coenunena mianxa 26, Ha OJHOM KOHIE KOTOPO# 3aKpemJe-
Ha cobauxa 27, B3anMOfeHCTBYIOUAsA C XpamoBuiM Koaecom 29. Ilo-
CJlefHee KECTKO COeJHHEHO ¢ UeHTpanbHbiM Konecom 31. Komeca 29 u
31 ceofonno Bpawalorcd Ha ocu /9. Ha mpasBom Konuue cobauku 3a-
Kpemied ponuk 28, B3saHMOAeHCTBYIOIHA cO CKOGOH 2, a B JieBOM ee
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Konume 3anpeccosan mTubT 24, Ha KOTODLIf ONHPaeTcs KOHEL IJIOCKOH
npyXunsl 25, JIpyrofi KoHer 3TOH MPYXHHBI ABYMSA BHHTAMH 30 mpu-
Kpemnen K GOKOBOH NOBEpPXHOCTH IJIaHKH 26, MOBOPOT KOTOPOH orpa-
HuueH AByMs ynopamu 32 u 23. B unKHeHl maTHHE 3anpeccOBaHbl TPH
KOJMIOHKH 33, pesb6oBHe OTBEPCTHS B KOTOPBIX C HHXKHEH CTOPOHBI He-
NONBL3YIOT JJIsi KpeneHHs npubopa K AOCKe HJIH LIHTY. -

Ha puc. 104 mexaHusM u3o6paxeH He B paboueM NONOKEHHH.
[lnanka 26 BMecTe ¢ oOcblo 19 moj JeficTBHEM MOMeHTa CIHpPaJbHOH
3aBOJHON NMPYKHHbI TIPHKATA K NPABOMY OPPAHHUHTENLHOMY BHHTY 32,
poNHK 28 ommpaercsi Ha BHYTPEHHIOW LKJIHHIDHYECKYH NOBEPXHOCTH
cKOGLI 2 M cobauka 27 BHINJIA M3 CIEIVIEHHs € XPamoBBIM Kojecom 29.
[Tpu nosopore paGouedt ocu /9 1O 4aCOBOH CTpeKe IMPOUCXOAHMT NOBO-
poT IIaHKu 26 BMecTe ¢ cofauykodl B TOM JKe HanpaslleHHH [0 ynopa
NNabKy B JEBblH OrpaHHUNTE]bHbIl BHHT 23, IPH 3TOM JeBbiH KOHEN
cofauky 1o AelcTBHeM MPYXKHMHBI MOBOPAYHBAETCA H BXOAHT B 3ale-
IJeHHe C XpamoBhiM KojecoM 29. MoMeHT OT 3aBOJHOH NpPYXKUHBI ue-
pes CHCTeMy 3yGuaThIX KOJMec NMepefiaercs K CHNYCKoBOMY Konecy 36,
B3auMojeiicTayomeMy ¢ sfikopem 35. [Tocmeqnuit sakpenseH Ha OLHON
ocu ¢ GanaHcoM 34. ’

B. 570 KOHCTPYKIHM MEXaHH3Ma, TaKk e KakK H B TpelblayllieH,
mpHMeHeH HecBOBOXHbIH GaiaHCOBHH CIYCKOBOH PEry/aaTop Ges co6CT-
BeHHBIX KOJleGaHuil, OTMHYAIOMKACS HALeKHOCTbIO caMonycka. Batane
HAUMHAeT COBEpIIATh KOJeGaHHs, a mianka 26 BmecTe c cobaukoi 27
NOBOpPAauHBAETCS TMPOTHB YacoBof crpenxu. HacTynaer Takoi MOMEHT,
KOrjla POJHK 28 KOCHETCs OCTPOM KPOMKH CKOObi 2 ¥ HauHET KaTHThCA
N0 HAKJIOHHOH TIocKocTH A, npH 5ToM cobauka 27, moBOpayuBasch No
YacoBO#l CTPE]Ke, BHIXOIMT M3 CLEIJIEHHS ¢ XPamoBHIM Kojecom 29.
C sTOTO MOMeNTa IIpeKpalaercs padoTa 4acoOBOr0 MeXaHH3Ma, a TJaH-
Ka 26 moj AeficTBMEM MOMEHTa 3aBOJHONH MPYMKHHBI OBICTPO NOBOPAYH-
BAaeTCs TMPOTHB YaCOBOH CTPENKH A0 YNopa B NPaBHfl OrPaHHYHTENbHbIH
BHHT 32, IPH 3TOM POJIHK 28 KaTHTCA TIO BHYTPEHHEH LHIHHAPHYECKOH
MOBEPXHOCTH CKOGb 2. PaccmaTpuaeMblt mpuGop oGecneunBaeT Bbl-
Nep:KKy BpeMeHH oT 1--10 ¢, 4TO OCYIIeCTBAAETCH NEPECTaHOBKOH (QHK-
cupyiowero nanbna /5, COAHHEHHOTO XKECTKO CO cKo60o#l 2, B COOTBET-
cTByiollee yraybaeHne mkaan [4. s sToro neoGxofnMo BHauaie
0Ca26uTh BUHT /3, MOBEPHYTb IIKAJY OTHOCHTE/]bHO OCH /8 Ha HEKOTO-
PHIl YToa TO YacoBOH CTpesKe, YCTAHOBUTH CKOOY B HOBOM TIOIOXEHHH
¥ CHOBA 3aKpElUTh LKAy BHHTOM [3.

Mpumep 6. PaccunTaTs MeXaHH3M BLIAEDXKKH BPEMEHH, €C/IH HCXOMMNBIMI AaHHLIMH
I KHIEMATHUECKOTO DACyeTa SIBASIOTCS C/eAyiollme BeJHUMHEL NEPHOJ KOJIedaHwus
6ananca T=005 c; BpeMs BHAepkKH (=10 c; uncjo 3y6beB CNYCKOBONO Ko.jeca
20.x=230; yrel moBopoTa 3yGuaToro cextopa @=45" u pabouefi (BEIXOZHOf) OcH
p=150° 3a Bpems {. ' :

Peme s ue. Pacuer npou3BOAHTCA B CAELYIOUIEM MOPATKe:

1. Onpenensiior uucio 060POTOR CYCKOBOrO Koaeca

P = 60/(2eT) = 60/(30-0,05) = 40 06/mms,

2. OnpeneasnioT 4Hca0 660poTOB 3y6UATOTO CEKTOPA
n = (a/360°) (60/¢) = (45/360) (60/10) = 0,75 of/yun.
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3. Onpeneasior uneno 060poTos padoueii (BEIXOAHOM) OcH
np = (B/360°) (60/¢) = (150/360) (60/10) = 5/2 06/mum,
4. Odulee nepegaToyHoe OTHOWEHHE MEXaHH3MA
lopu = Rex/ny = 60/(2e Tny) = 60/(30-0,05-0,75) = 160/3.

5. Onpenensiior nepeaaTouHoe OTIOLIEHHE MeXJAY 3yOuaThiM . CEKTOPOM #u pabo-
ueil ochio
= ;3/(1 = ]50/45 = 03— 100/30 = 21/23

6. Onpenensiior nepegaTounoe oTHOMIEHHE MEMAY paboueil OCbIO K TpudoM cmyc-

KOBOI'0 KoJaeca
iy = N /ny = 60-360¢/( 2 T3-60) — 360¢/(2cxTE),
£ fy = logu/i = lopu/f = (160/3) (45/150) = 16/1 =
= (8/1) (2/1) == (80/10) (40/20) = (z5/25) (213/211).
OGLLlee nepesaTodHoe OTHOIUeHNe MeXaHH3Ma BHINOJAHAETCH TakK:
tosu = (21/23) (215/25) (213/211) = (100/30) (80/10) (40/20) = 160/3.

HAuHaMuuecknit pacuer CHycKOBOTO perysisTopa NPOH3BOTUTCA C
HCMIONE30BAHHEM 3aBHCHMOCTEH aMIUIMUTY[BI M [EPHOMA aBTOKOJeGaHHE
OT MOMEHTA Ha OCH CIIYCKOBOIO KoOjieca M NapaMeTpOB CIYCKOBOTO pe-
ryasropa (cM. § 18), Ilpu noctpoenun mmmyabouol KpHBO# W ompere-
JACHHY CPEJHEro 3HAYEHHS MUMIYAbCHOH OGYHKIHH F(Q)cp=Fy, BXOLA-
el B PACYUETHbIE YDABHEHMS, MOXKHO BOCIONb3OBATLCH METOLOM OG-
KaTa L1s Clyuasi, KOrjaa MMIYJAbC [epeflaeTcst TOJBKO [0 TaleTe (cM,
§ 17). Pacuer BTOpOro MexaHH3Ma BBHIIEDKKH BDEMEHH TIPOU3IBOIUTCS
B TOH XK€ I0CeJI0BATENLHOCTH H 1O TeM Ke yPaBHSHHUSIM.

§ 38. Mporpammuoe pene Bpemenn

Ha puc. 105 nama xuHemaTuueckas cxeMma IIPOrpaMMHOIO pene
BPEMEHH, MNpeACTaBJAAIOIEro COG0H 3JeKTpOMeXaHHUeCKHil NPHEOP,
COCTOSILMH M3 aHKEPHOrO YaCOBOTO MEeXaHH3Ma C aBTOMAaTHYECKOH MOJ-
32BOJKOH NPYXHHbl OT 3MEKTPOABHTATENs] W MPOTPAMMHOIO YCTPOW-
crea. IlpuGop 10T HaxoQWT BecbMa IIHPOKOe NpHMEHEHHe B HapoJ-
HOM XO3SIHCTBE M UCTIOAb3YeTCst [JIsi CaMbiX PasJHUHBIX Lenell, B kaue-
CTBE NPHMEPa MOXKHO NPHBECTH: aBTOMATH3AIMIO HENDEPLIBHLIX HPO-
H3BOICTBEHHBIX MPOLECCOB; YNpaBJeHue TEXHOJOTHUECKHM OGOpYAOBa-
HUeM NpefNpusaATUil (BEHTHAATOPOB, CYIIHIbHEIX H HATPEBATENbHBIX Me-
uell i T. I.); BKAIOUEHHEe TUIDPABAHYECKHX HACOCOB BOAOOTKAUHMBAIOIIUX
H BOJOHATHETATENIbHBIX YCTPOHCTB N0 3apaHee YCTAHOBJEHHOH mpo-
PpaMmMe; ION3APALKY aKKYMYJATOPHBIX OGatapefl pasjiMYHbLIX TpaHC-
HNOPTHBIX MAaIWH, aBTOMATHYECKOe BKJIIOUEHHe M BBIKIIOUEHHE OCBellle-
HHsl JIECTHMYHBIX ILIOWANIOK, BHTPHH, DEKJIaM Ha KpblllaXx 3MaHHH u
MHOTOE JApYroe,

Pacceyorpum yerpofictBo ¥ npuHUMN PaGOTH MPOTPAMMHONO peie
BpeMmeHu. Ha sany 12 6apabana /3 npyXuHHONO JBHTrAaTeNs W HA OCH
8 (QpPUKUMOHHO HAcaXKeHm! NPOTpaMMHBLIA HHCK [0 U Auck 9 ¢ 60 mene-
HUsiMI 110 OXpyxHOCcTH. CKOpOCTb Bpamenus Auckos 9 u 10 perynu-
PYIOT NDHCTaBHLIM CIYCKOM C IepuoAoM KoneGaHusi GanaHca 5, pas-
Heim 0,4 ¢. Ha nueke 10, Bpamaromemcs co CKOPOCTbIO OAHH OBGOPOT B
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CYTKH, cliefiaHbl Pe3bGOBEe OTBEPCTHHA, PACIONOXKEHHBIE IO XBYM KOH-
[eHTPHYECKAM OKDPYKHOCTSIM, TIPH 3TOM Ha BHEIUHEH OKPYMKHOCTH HMe-
ercst 96 oTBepCTHi, a HA BHyTpeHHe# — 72 oTBepcTusi. B 3tn oTBepeTus
BCTABASIOT pe3bGOBLIE MITH(TH, OCYLECTBJASIONHE 3aMblKaHUe U pas-
MBIKaHHe 3JEeKTPHUeCKHX KOHTaKTOB. IIpH HalHUMH ABYX DALOB WITHO-
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Mexanusm  DEFEHAKNOTERS

Puc. 105, KanemaTnyeckas cxema npo-
FPAMMHOTO peJsie BPeMeHH

TOB PeJie BPEMEHH MOMET YNPABJsATb ABYMs 3JMEKTPHYECKHMH UEnsiMH
Mo ABYM He3aBHCHMBIM nporpaMmaM. MEHHMalbHas BeJHYMHA HHTEp-
BaJa MeXKAy CMeXHBIMH cpabaThiBaHHAMH TO INEDPBOH onpogganme
(BHemHmji psAL OTBepPCTHi) cOCTaBjseT 15 MHH, IO BTOPOH — 20 MMH.
Texyuiee BpeMsi B Uacax-¥ MHHYTaX OUPENSSIOT 110 TOLOMERHIO mKasr
Ha mporpaMmuoM /0 u MuHyTHOM 9 QHCKaxX OTHOCHTEJILHO YyKasaTeleit
11 u 7. lns BKIOUEHHA 3I€KTPHYCCKOH MeNH TPHUMEHSIOT JIHHHBIY
ycraHoBOuHBH WTHGT 21, AN BLIKIIOYEHHS — KOPOTKHH YCTaHOBOY-
upift wrudt 3. Kaxaas mporpaMMa HMeeT Iepexsiouatoimee yCTpo;é
CTBO, COCTOsIlllee M3 MHKPOBbIKIIOUATeNst 2, ABYX CleUHabHbIX I
pbiuarop u npyxuHs 23. Ilpn spamennn Ancka 10 navHHBIR yCTaHO-
BOUHHI mWTU(T mosBopauuBaeT puiuar I, KOTOPBIH BKIIOUAET MHKpOB;;-
. kaouatens 2. B 3tom mosoxeHuu pHYAar / CTOMOPHUTCHA phiUAroM |
ylepKuBaeMuIM NpyxuHo# 23. B TAKOM TIOIOKEHHH pbmarn‘?‘ﬂaxonm-
Csi 0 TOTO MOMEHTa, KOTAa CJeNyIOIHii KOPOTKHA wWTHdT J OTBeler
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CTOMOPHBIA pblyar 22, H MHKPOBBIKIIOUATEND BO3BpAaIaeTCsl B HCXOX-
Hoe ToN0KeHHe, Pa3MLIKas JMEKTPHYECKYIO L elb,

Taxum 06pasoM, 11 BBHIIOMHEHAS ONHOrO IHKIa PaboTHl MO BKJIK-
UEHHIO U BRIK/TIOYEHHIO 3JEKTPHYECKOR Lemn HeOGXOLHMO IBa mrtuhTa:
OAW[i BKJIOYAIOMIHA M ONMH BBIK/AIOYAKOMKA, MeXaHu3M ABTOMATHYE-
CKOH MOA3aBOJKH NPYKHHE paGoTaer TiepHOHYeCKH. BHyTpenHHuil KO-
HEll 3aBOJHOM TPYMHHEI 3aKpelieH Ha OcH 12, a BHEMHHH — Ha KO-
aece 20. Ha ocu 15 3aKpensied Tpub /4, HaxOASAUIMACS B 3alleneHun ¢
Gapabanom 3. Ock 15 wumeer pe3bly, 1O KOTOPOH mepeMewmaeTcs
TPHO 16, HAXOANIKIACS B IOCTOSHHOM 3aUEMIEHHH C KOeCoM 20. Korna
MEXaHH3M 1013aBOfa He paboTaer, TO NPH BpALIEHHH Oapabana 13
TpuG /6 nepemeuraercs BRoab ocH 15 B cropouy Tpuba [4. [Ipu sTom
mTudt 17 Tpuba 16 ocBoGoxkaaer KHOTIKY I8 MuKpOBHKJIWOYaTens 19,
KOTODBIH, BO3BPAIAAch B HCXOJHOe TOJOKEHHE, BKNIOYAET 3JIEKTPO-
ABHraTeNb 4. J[BHXeHHe OT 3JMeKTPOABUraTeNs uepes cHCTeMy 3y6ua-
TEIX KoJIeC Tepenaercst Ha koaeco 20, MpH BpauleHHH KOTOPOTO IIpO-
HCXOAHT 3aKpyYHBAHHE NPYXKHMHBI C BHENIHEr0 KOHILA. ITpn Bpautenun
Koneca 20 tpu6 16, Bpamasics, OJTHOBPEMEHHO MepeMellaeTcss BHOJbL
OcH /5 B CTOPOHY MHKPOBBIKAIOUaTe st 19. B KOHIle NOJ3aBOAKH NpY-
ARHHBI WTHQT /7 HaXuMaer Ha KHONKY /8 u 3MeXTPOIBHTATEMb BBIKIIO-
uaercs, 3akpyuyHBaHHe TPYXKHHBI MPOXCXOLHT Ha OAMH 06OpOT, UTO
COOTBETCTBYET TIPOLOMNKHTENLHOCTH X014 B 24 «.

B Mexanmsme xopa mpumenen TMPHCTABHON CIYCK, LJIs1 KOTOPOro Be-
JAUTHHA MOMEHTa Ha OCH CHNYCKOBOTQ KOMeca B 3aNaHHBIX npexenaax
H3BECTHA 110 MACTOPTHHIM XAHHBIM.

MowenT, xoTopblii 10MKHa pasBHBATH npyXnHa B GapabaHe mnpu
pocrycke, :

an.cnz MC-Km&X im.x/(n’:n§+l)’

Ile iyx— ofuice nmepefaTouHOe OTHOINEHHE MeXaHM3MA X0Za; Ms H

Na — COOTBETCTBEHHO KOI((MUMEHTH TONE3HOTO ZHelicTBUs 3y6uaToil

Napbl H NOIMMIHHKOB, K —4YHCNO 3y6uaTHIX map B mTepexate;
c.x max — MAKCHMAJIbHBIH MOMEHT Ha OCH CNYCKOBOTO KOJeca.
MoMeRT IPYIKKIE! IPH 3aBOIKE ‘ t

lep.s e an.cﬁ/K’

rie K — kospduuuesT kavectsa Npy:KUHHOTO IBUTATENSA, 3aBHCALWMA
OT BLIOPAHHOTO CNOCOGA KPEIUIEHHS BHEIIHEro KOHIA TIPYKHHBEl (CM.
§ 10); B paccMaTpHBaeMOM Cayuae C LeblO OGeCTeueH s HaJleXHOCTH

paGoTel TIPYXKHHHOTO JBHTATENS 1eseco06pasHo TNPHMEHHTh MAPHHD-
HOe Kpensenue, :

ITpumep 7. TTpoussecTn KuHeMATHUECKHI pacueT pese BPEMEHH IO CJAEAVIOLLYM
AAHHBIM: YHCAO OGOPOTOB NPOrpaMMHOrO AHCKA Ny =1/24 06/u; umncio 060POTOB MH-
HYTHOTO AHCKa fiy=]1 06/u; nepmoj xoneBGauus 6ajanca T=04 c; uxcno 3y6peB
CIIYCKOBOTO KOJ€eca Ze.x=15.

Pewe ne Yncao o60poTon cnyckoBoro koseca
Nex = 3600/(2. «T) = 3600/(15-0,4) = 600 06/u.
OGuiee nepenaTounoe OTHOMWEHHE MEXaHH3MA X01A
imx == Rex/nyp = 600.24/1 = 14 400,
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[lepenatounoe oTHollenne Mexay GapabanoM I3 u TpuboM & onpemensioT u3 yc-
JIOBHA OTCYETA RPEMEHH .

iy = nyng = 24/1 = (6/1) (4/1) = (84/16) (64/14) = (21/22) (23/24).
HEPEJHTO‘{HOE OTIIOUIeHHEe OT KoJeca 6 pile] TpHGa CIYCKOBOr0 KoJeca
i ='iM,x/i1 = 14400/24 = €00 = 60-10 = (7,5/1) (8/1) (10/1) =
- =(75710) (72/9) (80/8) = (25/2¢) (27/28) (29/217)-
Hepe;xa'roqnoe QTHOLICHHEe KUHEeMaTH4YecKoH LeNH MeXaHu3Ma Xo0Ja MOXKeT OBITh
BRI[TONH2HO TaK: 1
3 iy = i1ig = 24600 = (84/16) (64/14) (75/10) (72/9) (80/8) =

=(21/29) (23] 24) (25/26) (27/25) (28/210)-

Jan paccMaTpaBaeMoro nNporpaMMHOrO pese BpeMenH.
odniee TNepeAaTO4YHOE OTHOICHHE MeXaHu3Ma NoA3aBoa

iwn = (219/218) (217/216) (215/214) (213/212) (211/21) ==
= (18/65) (10/75) (10/75) (10/75) (12/84) = 1/14865;

fi30=1 1 BpeMs 3aBOAKH f = 40 MuH.

B ofumeM ciyuae KHHeMaTHUeCKHH pacueT MEXaHM3Ma aBTOMaTHye-
CKOH NOJA33aBOJKH NPYXHHBI HEOOXOAMMO IPOH3BOLHTE C YYETOM Iac-
NOPTHEIX NaHHBIX S/EKTPOABHTATENS 4, IDH 3TOM JIOJKHO ObITb H3BECT-
HO: HOMHMHAJbHOE YHCJAO0 060DOTOB ABUraTes fg, 06/MHH; Bpamaomui
MOMEHT Ha Bagay ABuratelds My, H-wmm, Toria npuBeleHHBII MOMEHT
OT ABHUratens 1o 6apabaHa

MJ(.H =5 M,lnu.ll/tu.nv

TJe iyg — NepefaTouHOoe OTHOUIEHHE H Nan — OOLINE KO3 dHIHEHT no-
JIE3HOTO JNeHACTBHS MeXaHH3Ma nox3aBsoja.
Ilo ycnosusM pabOTH HeOGXOAMMO, 4TOOB Myn=>Mpp,; Toraa, no-
Jarag MJI_H=M]JD:3, o5
: A
lu.n:M;mM.n/an.a- (a)
B sTom ypaBHeHHH HEH3BECTHBIMH SBJASIOTCH Imam M Nwm, TIOITOMY
UM BOCIOJNb30BaThCA Hesb3d. Torla, MpHHEMAs CpefHee NepelaToyHoe
OTHOLIEHHE ORHOH 3yOuaTo#t mapel i=1/7 (mepemaua saMenjeHHas)
MOKHO HallHCaTh

iht.n:(1/7)k H nM.H:nk! (5)

rie 1 — K03()(QHIHEHT NOJE3HOT0 HeHCTBHS Taphl KOJAEC ¥ MOMMIHIHH-
KOB; 2 — uncao 3y0YaTHX mnap, :

ITpunumas n=0,95 u umes s Buny (6), u3 (a), norapudmupys, Ha-
XOASAT k, OKPYTJIfAA €T0 JO LEeJOT0 YHC/Ia B GOJBIUYIO CTOPOHY, a 3aTeM
[0 YPaBHEHHIO (a) — 3HAUEHHE [y n.

Bpeusi, B TeueHHe KOTOPOrO MPOH3BOAHMTCS MOA3ABOAKA NPYIKHHEL

t=n20/(nniﬁ.n)v
TIe My — YHCI0 060POTOB KoJeca 20 3a BpeMsi 3aBOJKH.
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