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1. Ilens paGoThI

N3yunTs yCTpONCTBO U NMPUHLMI IEUCTBUS YEPBIYHOTO PEAYKTOPA,
OTIPEIETUTH €T0 KO3 HUIIUEHT MOJIE3HOTO NCUCTBHS (K.11.]1.), HCCIICOBAThH
3aBUCUMOCTb K.II.J. OT BEJIMYMHBI HATPY3KH U YACTOTHI BPAILICHHUS.

2. OCHOBHBIE TOHATUS

OCHOBHBIMM ~ XapaKTEPUCTUKAMHU MEXAHUYECKOTO pPEayKTopa s
[Iepelau BpaAILATEIbHOIO ABUKEHUS SIBJSIIOTCS IEpegaBacMasi UM MOIIHOCTb,
nepeaaTOYHOe OTHOLIEHHE U K.11.4. OHU XapaKTepHU3yl0T HEMPOU3BOIUTEIIbHbBIC
3aTpaThl DHEPTMU B IEPEAATOYHOM MEXAHU3ME, a TAK)KE KOCBEHHO HArpeB U
U3HOC IIepeIayuH.

2.1 KuneMaTnyeckue CXeMbl YePBSIUHBIX PEAYKTOPOB

UepBsiuHble TEpeayd OTIUYAET BO3MOXKHOCTH JIOCTHIKEHUS OOJBIIMX
MepelaTOYHbIX YUCET NP MUHUMAJIBHOM KOJMYECTBE JeTalie U HEBBICOKUX
TeXHOJOrhuYeckux pacxomax. Ha puc. 1 mokazaHa cxemMa YEpBIYHOTO
3alleTUICHHUS.

JlocToMHCTBa  YEpBSYHBIX TepeAady: a) BO3MOXKHOCTb  OOJIBIIOTO
penyiupoBanus; 0) MIAaBHOCTh U OECITYMHOCTh PabOThI; B) TaM, /i€ 3TO HY>KHO
HCTIONIB3YETCSl CBOMCTBO CAMOTOPMOXEHHUS YEPBSIYHOM TMepeliaud, KOTOpOe
MPOSIBIIACTCS B ClIy4ae, €Clu yroJl MoJbeMa BUHTOBOM JIMHUU 3yOhEB UEpBSKA
MEHBIIIE yIJIa TPEHHUSI.

»N

Puc. 1. Cxema 4epBAYHOTrO 3aLEIICHUS



HenocraTtku depBsSYHBIX Tepeaad : a) HU3KUM K.I1.71., 0) HE0OXOAUMOCTh
IpUMEHEHUS ISl Kojieca TOPOTuX aHTU(GPUKIMOHHBIX MAaTepUasoB, B) HarpeB
MEXaHU3MOB.

UepBsiuHble mepenayd paziuyaloT B IEPBYIO Ouepelb IO TE€OMETPUU
npodwis 3yba depBsika. Hanbombiee pacnpocTpaHeHHE MOTYYUIN MPOCTHIC B
M3TOTOBJICHUH APXHUMEIOBBI YEPBSIKHA, UMECIOIIUE MPSIMOJMHCHHBIC OYePTAHUS
npodwisi B oceBom ceueHuu (puc. 1). Heckombko pexke ymoTpeOisroTcs
KOHBOJIIOTHBIE YEPBSKH C MPSIMOJIMHEHHBIM TpodrieM 3y0a B HOPMAIBHOM K
BHUTKaM CEYCHUH. JBOJHBEHTHBIC YEPBSIKU MPEACTABIISAIOT COOON SBOJIHLBEHTHEIC
KOCO3yOBIe KoJieca C MallbIM YHCIOM 3yOheB. M3o00pakeHHe OMMCaHHBIX
YEPBSYHBIX AP Ha KHHEMATHYECKUX CXEMax MOKa3aHo Ha pHC. 2, a.

[lepenarounsie yucna yepBauHoil nepenaun no 'OCT 2144-76 :
1-tipsan .... 8;10; 12.5; 16; 20; 31.5; 40; 50; 63; 80;
2-ipsan .... 9;11.2; 14; 18; 22.4; 28; 35.5; 45; 56; 71.

CxeMbl paclpOCTPAHEHHBIX OJIHOCTYTEHUYATHIX YEPBAYHBIX PEAYKTOPOB
nmokaszaHbl Ha puc. 2, a, 6. Ha puc. 2,a mokazaHa KuHeMaThyeckas cxema
YEPBSYHOTO PEIYKTOpa C apXUMEIIOBBIM, HBOJIbBEHTHBIM WM KOHBOJIOTHBIM
yepBsikoM. Ha puc. 2,0 mpencraBieHa KHHEMAaTHYECKass CXeMa C TIIOOOUTHBIM
YEPBSIKOM.
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Puc. 2. KunemaTnieckue cXeMbl YEPBSIYHBIX PEAYKTOPOB

OCHOBHOE pPacCHpOCTPAHEHUE MMEIOT OJHOCTYNEHYAThle YEPBSIYHbIC
penykrtopsl. KOHCTpYKTUBHBIA 4EpTEX UYEPBAYHOTO OJHOCTYIIEHYATOTO
peayKkTopa mokaszaH Ha puc. 3. /[uama3oH mepenatouHbix uyucen 8 + 63. Ilpu
OOJBIIMX MEpPEeJATOYHBIX YHKCIaX MNPUMEHSIOT KOMOWHHpPOBaHHBbIE 3y0OuaTo-
YEpBAYHbBIC WJIM JABYXCTYIEHUYATHIC YEPBAYHBIE PEAYKTOPHI .

[ToBbIlIeHNE HeECyIell CIOCOOHOCTH YEPBSIYHOM IMepeqadyul JIOCTUTACTCS
YBEJIMYCHUEM YHCJIa BUTKOB YEPBSKA, CIECIUICHHBIX C 3yObsIMH YEPBSYHOTO
KoJjeca JJIi 4ero BUTKU YEpBAKa paCIOiaraloT Ha TI0OO0WIHOW (TOpPOBOIN)
nmoBepxHocTU. M3o0pakeHWe TIOOOWIHOW  UYEpPBAYHOM  Tepedadyd  Ha
KHHEMAaTHYECKON CcXeMe MOKa3aHO Ha pHuc. 2,0, KOHCTPYKTUBHOE HCIIOJTHEHUE
OJTHOCTYTIEHYATOTO TIOOOHIHOTO peayKTopa MokazaHo Ha puc. 4. Ha puc. 2 :
Z, — YMCIIO 3aX0JI0B UePBsKA, Zx — YUCIIO 3yOhEeB YepBsUHOTO Koseca. [lepenaya
JBIDKCHUS B UEPBSIYHOM Iepelaue MpU Yucie 3aX0oAoB 4depBsika zx = 1;2;4
BO3MOXHa TOJBKO OT 4YEpBsKa K KOJIeCy, TaKuM oOpa3oM, Basl 4depBsika (Ha

cxeMe 0003HaueHO - b) GbICTPOXOAHEINA, a Ball Kojleca (Ha cxeMe 0003HAYEHO -



T) — Tuxoxonubiii. YepBsiuHas nepenaya caMOTOPMO3SIIAsACS, Tak Kak oOpaTHas
nepeaaya ABMKEHUS OT KoJieca K YEPBSAKY HEBO3MOKHA.

Puc. 3. O6mmii Bu 4epBSIYHOTO peayKTOpa



Puc. 4. O6muii B rao00MIHOTO peayKTOpa

[TepenaTrouHoe oTHomeHue (U) B OTHOCTYIIEHUATON YEPBIUHOM Tepeaye

u=2=2, (1)

n Y4

2 y
rae : Ni, N2 — COOTBETCTBEHHO 4YacTOTHI BPAIlCHUS Bajla 4YEpBsiKa U BaJla
YEpBAYHOIO KoJIeca,
Zy, Zx — COOTBETCTBEHHO YHUCJIO 3aXOJOB UYEpBSKA M YHUCIIO 3yObeB
YEpBAYHOIO KoJieca.
CooTHOLIEHNE MEXTYy MOMEHTAMU Harpy3Ku B UYEPBSIYHOM Nieperaye
T
=i (2)
rae : T1 u T2 — COOTBETCTBEHHO MOMEHTHI HAarpy3KH Ha BaJIax 4YepBsKa U
KoJieca,

N - K0o3h(UIMEHT MOJIE3HOr0 NEHCTBHS YEPBIYHOW NEpenayvu C
y4eTOM MOTEPH B MOALIMITHUKAX OMOP YEPBIYHOIO KOJeca.
UYepBsiuHble PEIYKTOPHI BBHIMOJIHSIIOT CO CIEAYIOIIUM PaCHOI0KEHUEM
YepBsiKa ¥ YEPBIIHOTO KoJeca :

1) 4epBsK MOJ KOJIECOM — MPUMECHSIOT MPH OKPYKHBIX CKOPOCTSX UYEpBSIKa
10 4 — 5 M/cek, cMa3ka OKyHaHHMEM 4epBsKa OIMYCKAaeT rnepefady OoJbLIOHN
MOIIIHOCTH M0 KPHUTEPHUIO HArpeBa, MpU ITOM MHOTO DJHEPTUU YXOIUT Ha
pazOpbI3rUBaHuE Maciia ObICTPO BPAIIAOIIUMCS YEPBIKOM;

2) 4epBSK HaJ KOJIECOM — TPUMEHSIFOT B OBICTPOXOIHBIX IEpeaadax BO
n30eKaHWe W3MUIMHUX TOTepb Ha pa3OphI3rUBaHMe Macia, CMa3ka —
OKYHaHHEM KoJieca.



Ilepeqaun ¢ 4YEepBSIKOM, HMCIOIIMM  TOPH30HTAIBHYIO  OCh,
CHETUISIONTUICS C KOJIECOM, MMEIONINM BEPTUKAIBHYIO OCh, a TAKXKE Mepeaadn
C BEPTUKAIBHO PACIIOJIOKEHHBIM YEPBIKOM TIPUMEHSIOTCS TOJIBKO TIpHU
KOHCTPYKTHUBHOH MPaKTUYECKONH HEOOXOAMMOCTH, CMa3Ka B TIOJTOOHBIX CITydasx
ObIBA€T KOHCUCTEHTHOM.

2.2.1 YcTpoicTBO 1a00paTOpHOM YCTAHOBKH.

Ha puc. 5 noka3zana 0JIOK-cXeMa yCTaHOBKM I MCCJIEAOBAHMS K.II.JI.
yepBsiUHbIX mepenad. Ha oOmem ocHoBaHuu 1 paszMemarorcs TaxomeTp 2
(mpubop IS M3MEpPEeHUs] YacTOThl BpalieHus), mydra 3, coeauHsIomas
TaxOMETP C AIEKTPUYECKUM JIBUTATENIEM S5, KOPIYC KOTOPOTO COEAUHSIETCS CO
CTOMKamMu Kopmyca | ¢ MOMOIIBbIO MNOAIIWIHUKOBBIX omop 4, peaykrop 6
YEepBSYHOTO THWIIA, HArpy304Hoe ycTporcTtBo (Topmo3) 7. Ha kopmyce
JABUTATENs 5 UMeeTCs Jlanka 8, KOTopasi KacaeTcsi CBOOOIHOTO KOHIIA MIIOCKOH
npyxuHbl 10, 3alIeMJIEHHOW OJHUM KOHIIOM B KpoHIITelHe 9 Kopmyca 1. B
KpOHIITEHHE 9 ykperuieH mHaukaTop 11, ¢ MOMOMIBIO KOTOPOro M3MeEpseTcs
nedopmanus npyxusbl 10. OKOJIO TOPMO3HOTO YCTPONCTBA HMMEETCS TaKKe
CTOMKa C MHAMKATOPOM, B KOTOPO 3aleMyieHa IIocKas npyxuHa 12 Oonblien
TONIMHBL, 4yeM npyxuHa 10. B kadecTtBe Harpy3o4Horo ycrpoucrsa 7/
IIPUMEHEH MOPOLIKOBBIN 3JIEKTPOMATHUTHBIA TOPMO3.

TaxomeTrp 2, nBurarenb 5, 4EepBAYHBIM PEIyKTOp 6 M HArpy304HOE
YCTPONCTBO 7 COCAMHSIIOTCS MEXKIY CO00M OMHAKOBBIMU MypTamu 3.

B kxopmyce 1 pacnonararorcsi cHCTEMbl NHMTAHWS W YIPaBJICHUS
nsurareneMm S u Topmo3oM 7. Ha mepeaneit nanenu kopnyca 1 umerores: 13 —
BBIKJIIOYATEIb MOUTaHUA JBUrarens S5; 14 — pydka ynpaBi€HUS 4YacTOTOM
BpalleHusl JBHUrarensa; 16 — BBIKIIOYATEIb MNUTAHUS BJIEKTPOMArHUTHOIO
HOPOILIKOBOTO TopMo3a 7; 15 — pydka ymnpaBieHUS U YCTaHOBKU TpeOyeMoro
TOPMO3HOI'O MOMEHTA.

2.2.2 Tlpuniun aeiicTBus 1abOpaTOPHON yCTAaHOBKH.

B wnawane pabGorel pyuku ynpaBienus 14 u 15 COOTBETCTBEHHO
JIBUraTelis U TOPMO3a MOBEPHYTh MNPOTUB YAaCOBOW CTPEJIKU N0 YIOpa H
BBIKJIFOUaTeNsIMU 13 1 16 BKIIFOUWTH IMTaHKWE ABUTATENS U TopMo3a. [[Buraresns
Ha4YHEeT paboTaTh ¢ MUHUMAJIHLHOM YacCTOTON BpallleHUs, TOPMO3HOM MOMEHT
AJIEKTPOMAarHUTHOTO TOpPMO3a OyJeT TakKe MUHUMAJbHBIM. Taxomerp 2
MOKAXKET YaCTOTYy BpaIllleHUs JBUTaTels 5.

JlBurarenb 5 UMeeT MEXaHUYECKYH) XapaKTePUCTHKY 3aBUCUMYIO OT
MOMEHTA Harpy3kH, T.€., €CJIM TOK NMUTaHUSI HEU3MEHEH, TO TMPHU yBEIUYCHUU
MOMEHTA HArpy3Kd YacTOTa BpaIllCHHWs ABUTATeNsl OyJeT yMEHbIAThCs, M,
HA0OOpOT, MPU YMEHBIIICHUHM MOMEHTa Harpy3kKd 4YacToTa BpalleHus Oyler
YBEIIMUMBATHCA. JICKTPOMArHUTHBIM TMOPOIIKOBBIA TOPMO3 7 TMO3BOJISIET
[JJABHO MEHSITh MOMEHT HArpy3Kd MEXaHH3Ma 3a CUET U3MEHEHHS BEIUYUHBI
TOKA MUTAHUS [IPU BPALIECHUH PYUKHU 15.
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2.2.3 Kunematudeckasi cxeMa J1abopaTOpHOM yCTaHOBKHU

Ha puc. 6 noka3ana kuHemMaTH4yecKas cxema JIabopaTOpHOW yCTaHOBKH
JUTSL UICCIIEIOBAaHUA K.I1.J1. YepBAYHBIX nepefady. OCHOBHBIMHU Y3JIaMH YCTaHOBKH
ABISAIOTCS: | — TaxoMeTp, 2- coeAMHUTEIbHAS My(PTa, 3 — IEKTPOABUraTENb, 4
— MNOJUIMITHUKOBBIE OMOPHI, 5 — YEPBSUHBIA PEYKTOP, 6 — IEKTPOMArHUTHBIN
IOPOLIKOBBIN TOPMO3.

VA

Puc.6

2.2.4 YCTpOMCTBO U MPUHITUIT PA0OTHI y371a JJIs1 U3BMEPEHUS
BpAaIllalOIIEr0o MOMEHTA

Kopnycel paBurarens W AJIEKTPOMAarHUTHOTO TOPOIIKOBOTO TOPMO3a
3aKperUIeHbl B KPOHIITEHHAX KOPIyca YCTAaHOBKM Ha TMOJIIMITHUKAX KauCHHS
no3. 4 puc.5 U MOryT cBOOOJHO MOBOpaunBaThcs. Ha kopmycax nBuratens u
TOPMO3a UMEIOTCS JIANKH, KOTOPBIE YIUPAOTCS B CBOOOJHBIC KOHIIBI TIOCKUX
npyxuH 1mo3. 10 u 12 puc. 4. [Ipyrue KOHUBI NPYyXUH KECTKO 3aJ€JaHbl B
KPOHILUTEHHBI.

PeakTuBHBIE MOMEHTHI IBUTATENlss U TOpMO3a Mpu paboTe yCTpoicTBa
BOCIIpUHHUMAIOTCS nipyknHamu 10 n 12.

Jlepopmaruio npyKuH, MPOMOPHHUOHATBHYIO JAEUCTBYIONTIM MOMEHTaM
u3mepsiercss uHaukaropamu  HNY-10 wyacoBoro Tuma mno3. 11 pue.5.
TapupoBouHasi XapaKTepuCTHKa YCTPONCTBA [JIi W3MEPEHHs Bpallaroliux
MOMEHTOB OIPEACIISIETCS] TAPUPOBOUYHBIMHU KOIPDUITUCHTAMH:

K; =1,5x103 (Hm/nenenue) - 11 M3MEPUTENS MOMEHTA JBUTATEJIS;

K, = 1x10? (Hwm/genenune) - it H3MEPUTENS MOMEHTA TOPMO3a4.

{IIpunumas 6o enumanue, ymo 0OHO OeneHuUe WKATbL UHOUKAMOPA
coomeemcmeyem 0,01 mMm, MOIHCHO UCNOBL30BAMb MAPUPOBOUHbBIE
K03 puyuermol HeckobKo 8 Opyeom eude, Hanpumep, K1 = 0,15 (Hw/mm); K>
= 1,0 (Hw/mm)}.

[Tpumep. Ecnu npy KOHKPETHOM U3MEPEHUH MOMEHTOB TTOKa3aHUE
UHIMKATOpa u3MepuTesst MomenTa asuratens Ny = 10, (p1 - seruuuna



oechopmayuu npyscuHsl, RPONOPYUOHATbHASL MOMeHmY, pasna 0,1 mm)
MOKa3aHue WHAWKATOpA U3MEPUTEIS MOMEHTa TopMo3a Ny = 29 (p2 - seruuuna
oeopmayuu nPYHCUHbL, NPONOPYUOHAILHAS MOMEHMY HA 841y MOPMO3d,
pasna 0,29 mm), TO MOMEHT Ha Bajly JIBUTATEIIsI
T, =K, xn, =15x10"°x10=15%x10"Hwm,
MOMEHT Ha Baly TOpMO3a
T,=K,xn,=10x107x29=0,29 Hm

Taxue xe pe3yapTaThl HOTYUYUM, BOCIIONB30BABIINCH TAPUPOBOYHBIMU

kodpduienTamMu apyroro Buaa, T.e.: T, = K, xp, =15x107 Hwm;
T, =K, xp,=0,29 Hm

2.3 Onpenernenue K.I1. 1. IeEPeJaTOYHOr0 MEXaHU3MA.

HpI/I HCCIICAOBAHUU K.II.A. pCAJIbHO I[GﬁCTBYI—OIHGFO IIepecaaTo4YHoro
MCXaHHN3Ma H€O6XOIII/IMO YUYUTBIBATBb BCC IIOTCPHU MOITHOCTH, KOTOPBIC
IMPOUCXOIAT B y3JIaX YCTpOﬁCTBa. HpI/I IMOoCJICAOBATCIIBHOM COCIMHCHHUHN Y3JI0B
B IICPpCAATOYHOM MCXAHNU3MC 0611166 K.ILIO. M Iepcaadn OIpCacCisiCTCA

1

N

/1B
rae: i - KJILI. | —ro y3j1a MeXaHu3Ma Iepeiadn,
N7 — moJie3Hast MOITHOCTH (101 MOJIE3HOM MOIIIHOCTBIO TI0
YCIIOBHSIM IKCIIEPUMEHTA TTIOHUMAETCSI MOIITHOCTh TOPMO3HOTO YCTPOMCTBA),
N3 — MOLITHOCTBH JIBUTATEJIS.
O603HaunM: T1 — MOMEHT, pa3BUBaEMbIil IBUTATEIIEM,
T2 — TOpPMO3HOW MOMEHT,
Ny — YaCTOTAa BpAIllEHUs BaJla ABUTATENS (4acToTa
BpAIICHUs BXOTHOTO Baja peayKTopa),
NBpIx — 9aCTOTA BPAICHUS BEIXOAHOTO BaJia pEAyKTOpa U,
COOTBETCTBEHHO, YaCTOTa BpAIICHHUS Bajla TOPMO3HOTO YCTPOMCTBA, TTOCKOJIBKY
OHM CBSI3aHBI MEXKy COOON COeAMHUTETLHON MY(DTOM.
U = 25 — mepenpatovyHoe OTHOIIEHUE TNIAHETAPHOTO

n= =T, XM, X1 XX, (3)

N s

penykropa (3To ero macnoptHas BenuuuHa). 3aech U =
BBIX

MowmeHT, YacToTa BpalleHUust U MOIITHOCTh CBSI3aHbI MEXITy COO0M
3aBHCUMOCTBIO

T'x(mxn)

N(Bm)= (Hwm/cex). (4)

T, x(mxn,)
30
T, x(mxn
! 30

CootserctBenno : N, =

BBIX )

N




Wcnonb3ys BelpakeHue 7, MOXKHO OMPEAETUTH K.I1.J. IePeJaTOYHOTO
MEXaHHU3Ma
NH:TZX(TcanbIX): Tz (5)
N T,xn,, T,xU
[Ipumep. Eciu 6 coomeemcmeuu ¢ npumepom pazoena 2.2.3:

T1=1,5%x10% Hu, T» = 0,29 Hu, U = 25,

L ___ 02 47733
T,xU 15x107x25

1’]:

K.n.o. pasno n=

2.3.1 Onpenenenue K.I1.J. B IPOEKTHBIX pacyeTax Ha
OCHOBAaHHMU OOIIMX PEKOMEH AN

[lepen HauyanoOM SKCIIEPUMEHTAa MOKHO OPUEHTHUPOBOYHO OMPENETUTH
K.II.J. TIEPEaTOYHOTO MEXaHW3Ma, TOJb3YSICh PEKOMEHIAIVSIMH IO BBIOOpY
K.IJ. W3 JUTePaTypHbIX HMCTOYHHUKOB, HA OCHOBaHWU BbIpakeHUs 7. B
MEXaHU3ME TaxoMeTpa MPaKTUYECKH HET MOMEHTHOW Harpy3Ku IO3TOMY
noTepeil MOIIHOCTU ISl TMPHUBOJA TaxoMmeTpa mpeHeOperaeM. [[ns maHHOTO
MeXaHu3Ma 0o0111ee K.1.J1. PAaBHO

n=(n, ) xn,x(n,), (6)
rae: v = 0,95 — k.11 coeTMHUTENbHON MY DTHI,
ne = 0,94 — cpennee 3HaUeHUE K.I1.J. IS YEPBIUHBIX PEIYKTOPOB
IIPH YHCIIC 3aX0JI0B UepBsKa Z1 = 2.
N = 0,985 — k.11.71. 0JTHOM Maphl MOIIUITHUKOB.

[ToacTaBnsieM peKOMEHIOBAaHHBIE 3HAYCHHS K.ILJA. B GopMmyny 6 u
nomydaeM M = 0,614. Oto OyaeT BeposATHOE 3HAUCHHE K.IT.J. MEXaHUYCCKOMN
nepenayd  1abOpaTOpHOM  YCTAaHOBKM B COOTBETCTBHH C  OOIIMMH
PEKOMCHIAIUSAMU  JUJII  MPOCKTHPOBIIMKOB  MPHBOJOB C  YCPBIYHBIMHU
nepeaqaMu.

2.3.2 Onpenenenue K.1.J1. MEXaHUYECKON NIEpEadM C y4eTOM
PacyeTHOro K.I.J. YEPBIYHOI'O 3allEIUICHUS

HexoTtopoe 3HaueHHE K.II.J. YEPBAYHOM IE€peIayd MOXKHO IIOJIYYUTh
MyTEM pPacyeTOB, YUUTHIBAsA TO OOCTOATEILCTBO, YTO YEPBSIUHAS IMepeAada Io
NPUHIUIY padOThl HANIOMMHAET BHHTOBOM MEXaHU3M, KPOME TOrO0 MOXHO
y4ecTb (paKTOp 3aBUCUMOCTH TPEHHSI B 3aLEIJIEHUU OT CKOPOCTU CKOJIbKEHUS.
K.n.xa. yepBA4HOM nepenayn npu BEAYIIEM YEPBIKE

n, xtgy (7)
tg(y+¢))

TJIe: M1 — K.ILJI., YYUTBIBAIONTUH TIOTEPH Ha TPEHUE CKOJILKEHUS BUTKOB
4yepBsika U 3yObeB KoJieca BJIOJIb UX TIPO(UIIS;

n=mn,xn, =



T‘IZ — (tg—yj, — K.H.I[., y‘-II/ITBIBaIOIHee HOTepI/I Ha TpeHI/Ie HpI/I
tg(y+o)

CKOJIbKEHUH BAOJb BUHTOBOM JIMHUM BUTKOB YepBsiKa U 3yObEeB KoJjeca,
rae: tgY = z3/q = 0,142, (8)
Y = arc tg (zi/q) = 8,083° — yronm mombeMa BHHTOBOW JIMHUH
YepBsKa, (COOTBETCTBEHHO, Zj =2 — YHMCJIO 3aX0JI0B 4epBska, = 14 — gucio
MOJTyJICH B JMaMeTpe JACTUTEIBHOTO IIHIUHIpA YepBsika, M = 1,5 Mm);
(¢ - TPUBEACHHBIM yTON TPEHUS, 3aBUCSIIUA OT CKOPOCTH
CKOJIb>KEHHUS B 3alleIuieHuu (cM. Tabnuiyy 1);

Taomuma 1
V M/cek [0) V M/cek [0)
0,1 5°40'....6°50’ 2,5 1°40'....2° 20’
0,5 4°30'....5° 10’ 3 1°30'....2° 00’
1,0 2°30'....3° 10’ 4 1°20'....1° 40’
1,5 2°20'....2° 50’ / 1°00'....1° 30’
2,0 2°00'....2° 30’ 10 0°55'....1° 20’
CKOpOCTB CKOJIBXKEHUS B IIEpefade ONpeaelsieTcs
d,xmxn,,
V(e / cex)= 50 : (9)

rre : d; = mxq = 21 MM — TUaMeTp JeUTENLHOTO WINHAPA YepBsIKa,
Nygps = Npx = Nz (00/MHUH) — U3MEPEHHOE TAXOMETPOM YHUCIIO
000pOTOB ABUTATENS IPU TEKYIIEH YCTAHOBKE YMCiIa 000POTOB.
Ji1st BBIOOpA 3HAYEHHUSI 1)1 MOKHO BOCIIOJIB30BAThCS CIIEIYIOIIUMU
pEKOMEHIAIUAMHA (CM. TabnuIry 2)

Tabmauma 2
XapakTepucTuka 3akpsiTas 67 3akpeIiTas 8-u OTkpsblTas ¢
nepenadn CTCICHU CTCICHU KOHCHUCTEHTHOM
TOYHOCTH C TOYHOCTH C CMa3KoM
JKUIKOM CMa3KOM | KUJKOW CMa3Kou
N1 0,98 0,97 0,96

Ilpumevanue. B oanHOU yCMAaHOBKe UCNONb3YEMCsl YePBAUHAS

nepeoaua c Koncucmenmuou cmasxou, m.e. N1 = 0,96 .
Pe3ynpTaThl moACcUeToB K.11.11. IO XOAY MPOBEACHHS HCCIEA0BaHNN Ha
JAHHOM YCTaHOBKE BO3MOKHO OYJyT OTJIMYATHCS OT 3TOU HUDPHI.

3. MeTroauka sKCriepuMeHTa

Bxirouaem 1ab0paTOpHYH0 YCTaHOBKY M YCTaHABJIMBAaE€M MHWHHUMAJILHOE

3Ha4YCHHUA YaCTOThI

BpAILICHUS

ABUTATCIIA

TOPMO3HOI'O MOMEHTa BpauieHueM pydek 14, 15 (puc. 5).

U MHHHMAJIBHOC

3HA4YCHUC




3.1 Onpenenenue K.I.J1. MEXaHU3MAa MPU MOCTOSTHHOW YacTOTE
BpalllCHUSI Bajia ABUTATENS

1) YcranaBnuBaem CTpENKU MHIMKATOPOB HA HOJIb.

2) IlpousBoauM BKJIIOYEHHE M YCTAaHABIMBAEM YacTOTY BpalleHHs Baja
neuratens B penenax (800+1000)o6/mMuH, onupasch Ha TOKAa3aHUS TaXOMETpa,
OpyU HEKOTOPOM HEOOJBIIIOM MOMEHTE Harpy3k, KOTOPBIM COOTBETCTBYET
XOJIOCTOMY XOJly MEXaHU3Ma.

3) Bribupaem mar nmpuOaBieHHs TOPMO3HOTO MOMEHTA IO TMOKA3aHUAM
MHJUKATOpa TOpMo3a B npenenax (5+15) nenenuii.

4) TlocnenoBatenbHO TPUOABIIIEM TOPMO3HOM MOMEHT, Bpamias pydky 15
(puc. 5), cornacHo BBIOPAHHOTIO IIIara 1o MoKa3aHusIM UHJIUKATOPa, JejiaeM 46
m3mepenuid. [lo ycinoBusM myHkra 3.1 HEOOXOOUMO MOAAEPKUBATH MPUHATYIO
4acTOTY BpallleHUs BaJia IBUTATElIs BpalieHueM pyudku 14 (puc. 5).

5) Ioka3zanus 0060MX MHIUKATOPOB 3aHOCHM B TaOMHIy 3, MPOM3BOANM
pacuer MmoMeHTOB T1 n T, momydaem psa 3HAYEHUN K.II.J. B 3aBUCUMOCTH OT
MEPEMEHHOTO 3HaueHUs MOMEHTa T2 HArpy3KH U CTPOUM TpadHK 3aBUCUMOCTHU
K.IL.J. B KoopauHatax T» - 1, OTKJIaAbIBas K.IL.J. 1) TIO OCH OpJUHAT.

6) Bwrumcienwe K.IILJ. Tv = consT B COOTBETCTBUH C dopmysion 7 mis
MPUHSTON YaCTOTHI BPAIICHUS BaJia IBUTATEIS.

Tabmuma 3

Ne 1 2 3 4 5 6

ni(men.)

Na(memn.)

T1 Hm

T2 Hm

n

[Ipumeyanue. Nyg = CONSt; N1, N2 — MOKa3aHUS UHIUKATOPOB
(KOIMYECTBO JACTCHUM ).

3.2 OnpeneneHue K.I0.JI. MEXaHW3Ma IPU MOCTOSTHHOM MOMEHTE
Harpy3Ku

1) CTpenku MHAUKATOPOB YCTAHOBUTH HA HOJIb.

2) [IlpousBecTH BKIIYEHUE W YCTAHOBUTh HEKOTOPOE 3HAYCHHE
TOPMO3HOTO MOMEHTa T» HECKOJBKO MEHEE CPEIHEro 3HAUEHUs IMPU YaCTOTE
BparmieHus Bajia apurarens (600+1000)o6/muH.

3) BeiOpatb mar wuW3MEHEHUsS YacTOThl  BpaAlllCHUs  JBUTATENs
(50+100)06/MuH.

4) V3meHss 4acToTy BpalleHUsl ABUTaTeNs caenath (4 — 6) u3MepeHui,
MOAACPKUBAsS IOCTOSIHHBIM TOPMO3HOW MOMEHT .

5) Tloka3zaHus WHAMKATOpPOB M TaxoMeTpa 3aHECTH B Tabmuiy 4,
Mpou3BeCTU pacueT MOMeHTOB T1 u T, = CONSt, BEIUUCINUTH K.I1.1I., IOCTPOUTH
rpaduK 3aBUCUMOCTH K.II.JI. 1] OT YACTOTHI BPAIIICHH Baja JIBUTATEs.




6) ITo dopmysie 7 BBIYNCINTD 3HAYCHUS K.II.JI. T YEPBAUHON Mepeadn i
pasHBIX CKOPOCTEH CKOJBKEHHS B COOTBETCTBUU C MPHUHITHIMH IPU 3TOM
OKCIIEPUMEHTE YaCTOTaMH BpAIllCHHS JBUTATEIIS.

7) BBIYKCANTD 3HAYEHUS K.I1J. 1)j IEPEAATOYHOI0 MEXaHU3Ma ISl Pa3HbIX
3HAUECHUU TYEPB i

M =My )’ X Mg < (M, ) (10)
8) IlocTpouts rpaduxu 3aBucumocteit (M—n,, ) u (n, —n,

Tabmnura 4

Ne 1 2 3 4 5 6

n JIB
00/MUH

ni(men.)

Tl Hwm

n

TYEPBI

ni

IIpumeuanue. 7, = K, x n, =CONst.

4. Metouka OonpeiesieHuss TOUHOCTH U3MEPEHUS] JIMHEUHBIX BETUYUH

[Ipy mnpoBeaeHUU U3MEPEHUM HEOOXOJUMO TMOJYYUTh 3HAUYEHUE
MU3MEPSAEMON BEJIMYHHBI C 38JaHHON TOYHOCTBIO.

Pe3ynbTaT n3MepeHus A0JKEH OBbITh BHIPAXKEH JBYMsI UHCIIaMU, [IE€PBOE
M3 KOTOPBIX COOTBETCTBYET MOKAa3aHUIO MPUOOpa, a BTOPOE — BO3MOXKHOMY
JMana3oHy TOTPEIIHOCTH, O0YCIOBJICHHOW KilaccoM TouHOCTH K mpubopa.
Paznuuarot knaccel Tounoctu K: 0,05; 0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0, koTopbie
yKa3bIBAIOTCS Ha MIKaje mpudopa.

B Hacrosimieit nabopatopHoi paboTe MPOBOASTCS MPSAMbIE U3MEPEHUS C
OMOIIIBI0 YacoBoro uHaukaropa MY-10, umeromiero kimacc rounoctu K = 1,0.

[Ipu BbIIONIHEHWHM AaHHOW paOOThl MPUHUMAETCS, YTO H3MEPEHUS
TEKYyIIEro 3HAa4eHUsI MOMEHTa MPOBOASTCA OJHOKPATHO U  ClIydailHbIe
MOTPEIIHOCTHA MaJIbl, T.€. OHU HE YUYUTHIBAIOTCH.

Paznuyaror TOYHOCTH MPUOOpPa U TOYHOCTh M3MEPEHUS OMNpe/IeICHHON
BEJINYMHBI.

TouHOCTh PUOOPA OLIEHUBAETCS CIAEAYIOIMIMMU MOTPEIIHOCTIMU:

a0COMOTHON  morpemHocTero  tA=X — X, Pa3HOCTh  MEXIY

M3MEPEHHON MPUOOPOM BETUYMHOW X M UCTUHHBIM 3HAYCHUEM H3MEPSIEMOU
BEJIMYMHBI X0, MOJ KOTOPBIM MOKET MOHUMAThCS pPe3yibTaT HU3MEPEHUs
00pa3oBBIM TTPUOOPOM;

MpHUBEICHHOH morpemHocTeio Yy =3A/ X, ).

3nech XH — Ipeien u3MepeHus mpuoopa.
TouHOCTH M3MEpPEHUs OTICHUBAETCS OTHOCUTEIHLHOM MOTPEIIHOCTHIO




S:i(éjxloO%, (11)
X

rze O - Ipeesn AoMyCKaeMOi OTHOCUTENIBHOM MOTPEITHOCTH B %0 OT
3Ha4YeHUs1 X U3MepseMON BEIUYHHBI.
3Hasl KJacc TOYHOCTH Mprudopa K MOKHO ONPENETUTh OTHOCUTEIbHYIO

MOTPEIIHOCTh: O = £ K X (%) , Tak Kak Bcerna [ X<XH ], 7o & > Y u notomy

JUTSI TIOBBIIIIEHUSI TOUHOCTH HEOOXO0IMMO, YTOOBI IIpeiesl u3MepeHus pudopa
OBLT OJIM30K K U3MEPSAEMOMY 3HAYEHUIO.
Pesynbrar usmMepenus B 001IeM BUI€ BhIpakaeTcsi GOpMyJIoii:

xzxm%(ﬁ). (12)

[IpuBeeHHON MOTPEMTHOCTHIO OLIEHUBAETCS PE3YJIHTAT TOJIBKO MPSIMBIX
n3MepeHui. Pe3ynbTaT KOCBEHHBIX U3MEPEHUM CIIETYET BBIUUCIATH 110
dbopmyiam, 3aBUCAIITUM OT (YHKITMOHATBHOM CBS3U MEKIy UICKOMOM
BEJIMYMHOM Y BEJIMUMHAMHU, SABJISAIOMIMMHUCS PE3YJIbTATOM IPAMBIX U3MEPEHUM.

Tak mpu U3MEpEeHUN K.I1.J. MEXaHNU3Ma Mepejadu 1 = L :
T, xU
B sToM citydae nosryuum
AT, AT
0, = T2 + Tl =0,, +9,,.

2 1

Ipumep. Nunukatop MY-10 ¢ kiaccom Tounoctu K = 1,0 mokazain
3HAYEHME KpyTsmero Mmomenta T1 = x1 = 0,4 MM, HHIMKATOP TOPMO3HOTO
ycTpoiicTBa mokaszan Tz = x3 = 0,6 MM, HOMUHAJIIbHBIN MIPEAET U3MEPEHHUS
IKaJibl HHAUKaTopa XH = 1 MmM. OnpeaenuM K.I1.J. peayKTopa.

n= T +9d =X2X—I<2+8.
T,xU " xxKxU
5, =K x Xy %zl,Ox(Ej%=2,5%
X, 0,
S, =K x Ay %=1,0x(£}%=1,65%
X, 06

5, =25% +165% = 415%
06 x1P
= 0 4%01x 25

+4.15% :O,4i4,15x%20,4 +0,0174.




5. Conepxanuie u oopMIIEHHE OTYETA 10 paboTe

OT4eT TOJKEH coepkKaTh:

Ha3BaHUE J1a00PaTOPHOU padOThI;

pa3BepHyTYIO (GOPMYIUPOBKY LIEIH PAOOTHI;
KMHEMAaTHYECKYI0 CXEMY YCTaHOBKH;

HE0OXO0MMBbIE pacueTHbIC (POPMYIIBI;

pe3yabTaThl UCCIEOBAHUH B BUJIE TaOIUIl U IPaUKOB;
pacyeT TOYHOCTH NMPHUBEACHHBIX PE3YIbTATOB.

ok wdE

6. Boripocsl i1t caMmornipoBepku

I. OcHOBHBIC KHMHCMAaTHYCCKHUC CXCMBI IIAHCTAPHBIX nepcaayd,

IMPUMCHACMBIC B HpOMBIH_IJ'IeHHOCTI/I?

2. Onuummre NpPUHLMI [OCTPOEHUSA JabOpPaTOPHOM YCTAHOBKH JUIS

HCCICOAOBAaHUA K.II.4. MEXAHNYCCKHUX nepez[aq?

3. Ilo pesynbTaTaMm NPOBEACHHBIX HUCIBITAHUN MAWTE aHAIU3 BIIMSHHS

Harpy304HOro MOMEHTa M TepeaBaeMOl CKOPOCTH Ha K.I.JI. MEXaHWYECKOU
nepeayu.

4. JlaiiTe XapaKTEPUCTUKY U3y4aeMOr0 PEIYKTOpa C TOUKU 3PEHUS K.IL.]I.

5. Onummre MCTOA HU3MCPCHHUA KPYTAIIUX MOMCHTOB, I/ICHOJII)SYGMHﬁ B

1a60paTOPHOM YCTaHOBKE.

6. Kakue kmacchl TOYHOCTH HN3MCPHUTCIIbHBIX HpI/I60pOB CYIICCTBYIOT B

HpOMBIHIJIeHHOCTI/I?

I

7. Kaxoit kiacc TouHoct umeet unaukarop MY-10?
8. Kak BpIUHCIIAETCS OTPEIIHOCTh U3MEPEHUS?
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