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BBenenue

[InaneTapHblii peIyKTOp — OJIMH U3 KJIACCOB MEXAHMYECKHX PEMLYKTO-
poB. PenykTop Ha3pIBaeTCs IUIAHETAPHBIM M3-3a IJIJAHETAPHOW MEpeaaydn, HaXxo-
JAIIEHCST B PEAyKTOpe, Mepeaaroiiel u npeodpaszyromnieil KpyTsSIuid MOMEHT.
[InaneTapHbIi peAYKTOP MOXKET OBITH C OJHOM WK O0Jiee MIIaHeTapHBIMU TIEpe-
nadamu. [lnaHeTapHble peayKTOphl MMEIOT CaMylo OOJBIIYI0 MOMYJSPHOCTD
Cpeld MeXaHW4ecKuX peaykropoB. OHa mocturaercsi Ojarojapsi MajibiM rabda-
pUTaM IJIaHETapHBIX PeayKTOpOB, BeicokoMy KII/I, Gonbiiomy nepenaroyHoMy
yuciy. [1nanerapHeie peayKTophl Ojarogapsi CBOUM JOCTOMHCTBAM HAIUIU J10-
BOJILHO IIUPOKOE MPUMEHEHUE B CTAHKOCTPOEHUHU, TPAHCIOPTHOM MAalIUHO-
CTPOEHUU, IPUOOPOCTPOCHHUH.

1. Henp paboTsl

N3yunth yCTPOWCTBO M NPHUHIMI JAEUCTBUS IUIAHETAPHOTO PERYKTOPA,
ONPENENNUTh €ro KOA(P(UIHEHT NOJIE3HOro AeHCTBUA (K.II.1.), UCCIAEA0BaTh 3a-
BUCHMOCTb K.IL.J. OT BEIMYMHBI HArPY3KU U YaCTOThI BPAILIEHHUS.

2. OCHOBHBIE MTOHATUS

OCHOBHBIMHM XapaKTEPUCTUKAMU MEXaHUYECKOTO PEIyKTOpa sl Iepe-
Ja4y BPaAIaTEeIbHOIO JIBMXKCHUS SBIIFOTCS IEpEJaBaeMasi UM MOIIHOCTb, IIepe-
JATOYHOE OTHOLICHHE U K.I.A. OHM XapaKTepu3yIOT HEIPOU3BOAUTEIILHBIC 3a-
TPaThl JHEPTUM B NIEPEJATOYHOM MEXAHU3ME, A TAKKE KOCBEHHO HAarpeB U M3HOC
nepesaym.

K nnanerapHbIM nepenayamM OTHOCST Mepeaadu ¢ 3y0UaTbIMHU KOJEecamu,
OCH KOTOPBIX COBEPIIAIOT BPALIATEIBHOE IBUKEHUE.

2.1 KuneMaTtu4eckue cxeMbl INIAHETAPHBIX PEAYKTOPOB

HaubGonee vacto ymnorpebiisieMble KHHEMAaTUYECKHE CXEMBI TIaHeTap-
HBIX TIepe/Iay moKas3aHsl Ha puc. 1 - 4.
Puc. 1. D10 Haunbosnee npocTas u yacTo npumensiemasi cxema. KoHcTpyk-

n .
TUBHO peaM3yIOTCs Tepenarounble oTHomeHuss U =—2-=28+8.[lna sroi
anIX
nepenavyn

n yA

U=—2-=1+-2 (1)

an]X z

TJIe: Z1 — YUCJO 3yOheB IEHTPAIBLHOTO KOJieca, Z3 — YHUCIIO 3yOheB HEMo-
JBIDKHOTO KOJIECA C BHYTPEHHUM 3aIICTICHUEM.
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http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B5%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B5%D0%B4%D1%83%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D1%80%D1%83%D1%82%D1%8F%D1%89%D0%B8%D0%B9_%D0%BC%D0%BE%D0%BC%D0%B5%D0%BD%D1%82
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D1%8F

BpixonHoM Bal CBA3aH C BOAWUIIOM, K KOTOPOMY KPEISTCS OCH CATEIIJIN-
TOB Z7, COBEPIIAIOIIMX IJIAHETAPHOE JBUKEHHE OTHOCUTEIBHO LEHTPAIBLHOIO
Kojeca Z;. OpUEHTUPOBOYHOE 3HAYECHHE K.IL.J. JUISl OJHOCTYNEHYATOro peayK-
Topa 1O cxeMe puc.l, BblOMpaeMoe [Jii MPOEKTHBIX pPACUETOB PABHO
n=0,96 +0,98.

Puc. 2. B nanHom ciydae mokaszaHa cxema oOpa3oBaHHS MHOTOCTYIICH-
YaThIX MEpeaay ¢ UCMOIb30BaHMEM MeXaHu3Ma 1o puc.l. Bo MHOTMX mO100HBIX
nepeaadax gnciia 3yobeB EHTPATbHBIX KOJIEC JIeal0T PaBHBIMU, HAIIPUMED Z1 =
Z3, HEMOJBM)XHOE KOJECO C BHYTPEHHMMH 3yObSIMH IOJy4daeTcs OOIuM MJis
BCEX CTYINEHEH, CaTeUIUTHI MO YHUCITYy 3yObeB W MOJIYJIO TaKXKe IMOIy4yaroTcs
OJIMHAKOBBIMHU I BCEX CTyreHeu. J{st Toro, 4ToObl 3yOuaThie Kojieca mocie/I-
HEW CTYNEHUW MOTJIM NEpeAaTh MOBBILICHHOE 3HAYEHUE MOMEHTA, MX AENaroT
IMpe, 4YeM KOJIeCa B IEPBOM CTYIIEHU. Takue Mephl YIPOLIAKT U3TOTOBICHUE U
cOOPKY TUTAHETAPHOTO PEIYKTOPA.

Jlns perykTopa B COOTBETCTBHM CO CXEMOU pHUC. 2

U=U,xU, =2 — (14 %) x 1+ %) (2)
Zl 23

anlX

KoaddunmeHT nojse3Horo ASHCTBHS COOTBETCTBEHHO BBIYMCIISETCS Kak
JUJISL TIOCJIEIOBATENIbHO PACMIOJIAraloIUuXCsl MEXaHU3MOB

n=n,xn,=0,92+0,96 (3)
Puc. 3. 3nech mpuBeaeHa cxeMa ABYXPSAJHOIO TNIAHETAPHOTO MEXaHU3Ma
JUIsl pealii3allid OTHOCUTENIBHO OOJIBIIUX MepenaTouHbix yucen. [lepenarounoe
YUCJI0O MEXaHU3Ma COTJIaCHO pUC.3 B ciydae Mepeiadu JBWKEHUS OT BEAYIIETO

KoJieca Z1 K Boawiny B paBHO
Ny . Z,X1,

(4)

Z, X7,

e gy

Z2

n -

\ n6 blX

Zl

Puc.1



Puc.3 Puc.4
Ecnu nepenarounoe uncio He npesbimaer U = 50, TO OpueHTUPOBOYHOE
3HaYEHHE K.1.JI. 3y0UaTol nepenayu Jexkut B ripeaenax 1 =0,92+0,96.

[Tpu HEKOTOPOM COOTHOIIIEHUH YHCEI 3yObeB KOJeC Z1, Z2, Z3, Z4 MOXHO
NOJYYHUTh TIEPEIATOYHOE YHMCIIO HEMOCPEICTBEHHO B JAaHHOM MEXaHU3ME
U = 10 000, HO Toraa HY»HO HCIIOJIb30BaTh OOpAIICHHBI MEXaHHU3M, B KOTO-
poM Beaymum OyAeT, BOAWIO, a BEIOMBIM Kojeco Z1. B TakoMm ciiyuyae nepena-
TOYHOE YHCJIO PACCUUTHIBACTCS

U= Z, X1, (5)

Z,X2,—2,x2,

[Ipumep. IlpuHumaem uuncna 3yObeB Kojec B MexaHuzme (puc. 3 ):
7= 23 = 100, z, = 101, z4 = 99. PaccunTthiBaeM nepeaaTOYHOE OTHOIIEHUE 00-
PAIIeHHOTO MEXaHU3Ma

U Z, X2, 100 x 100

z,x2,—2,xz, 100x100-99x101

C pocToM mepenaToyHOro 4uciia 3HaYUTENbHO YMEHbBINAETCS K.IT.J. Ie-
pPEIAaTOYHOIO MEXaHU3Ma, MOATOMY YCTpOMcTBa ¢ OOJBLIMM MEpeAaATOYHBIM
YUCIIOM KaK CWJIOBBIE Iepefayd He npumensrorcs. K., mexanusma B pac-
CMOTpPEHHOM mpumepe npudauzuTeabHo paBHo 0,01. Takue MexaHU3MbI HAILIA
IPUMEHEHUE B MEepeAavyax ¢ PyYHbIM MPUBOAOM, B KOTOPBIX BHEIIHSS HArpy3Kka
OTCYTCTBYET, T.€. Iepeiaya SBISETCI YUCTO KHHEMATUYECKOM.

Puc. 4. /IByXpsiAHbIi IIJJaHETAPHBIA MEXaHU3M, B KOTOPOM HEMOABUKHOE
Kojieco Z4 umeer BHyTpeHHHE 3yObs. [[1s mpoeKkTHpoBaHus 0OBIYHO BBHIOUPAIOT
nepenaToudoe yuciao U <16. [TonOop uucen 3yObeB OCYIIECTBISIOT C UCIIOJb-
30BaHHMEM 3aBUCHUMOCTH JUIs ITepeaaTouHoro yucia U
U: nBX :1+22XZ4

n

=10000

(6)

JI71s1 IpOEKTUPOBOYHBIX PACUETOB MOKHO MPHUHSATH K.11.J1. MOAOOHOTO Me-

xanu3ma N =0,96 +0,98.

BBIX Zl X 23



2.2 YCcTpoMCTBO U IPUHLIUIT JCHCTBHS JIaOOpAaTOPHOU YCTAaHOBKH JIJIS MC-
CJIEIOBAHUA K.IL.JI. IEPEJayy C IUIAHETAPHBIM PEAYKTOPOM.

bnok-cxema nabopaTOpHON yCTaHOBKU AJII UCCIEIOBAHMS K.IL.J. TIepe-
Ja4y¥ C IJIaHETAPHBIM PEyKTOPOM MPHU PA3IMYHBIX YCIOBUSAX PabOTHI OKa3aHa
Ha puc. .

2.2.1 YcrpoiicTBO 1aO0OpaTOPHOM YCTaHOBKH.

Ha o6mem ocHoBanuu 1 pazmemarorcst TaxomeTp 2 (mpubop i u3Me-
PEHHUS 4acTOThI BpalleHus), My(pra 3, COCTUHSAIONIAs TaXOMETP C JJIEKTpUYeE-
CKHMM JBUTATEIEM 5, KOPILYC KOTOPOI'O COEIUHSETCSA CO CTOMKaMM Kopmyca 1 ¢
MOMOILBIO MOJIIUITHUKOBBIX 0nop 4, peayKTop 6 miaHeTapHOro THma,






Harpy304Hoe yCTpoucTBO (Topmo3) 7. Ha kopryce ABuratenst S uMeeTcs Jianka
8, KOTOpasi KacaeTcsi CBOOOTHOTO KOHIIA TUIOCKOH npy»kuHbl 10, 3amemMiaeHHon
OJIHMM KOHIIOM B KpoHIITENHE 9 Kopryca 1. B kpoHIuTeliHe 9 yKperuieH nHau-
karop 11, ¢c momompio KoToporo u3mepsiercs aedopmanust npyxuabl 10. Okomo
TOPMO3HOTO YCTPOMCTBA MMEETCSl TAKXKE CTOMKA C MHIWKATOPOM, B KOTOPOM
3alemIieHa Tuiockas pykuHa 12 OoJpiiel ToNmuHbL, 4eM npyxuna 10. B ka-
4eCTBE HArpy30YHOI'O YCTPOMCTBA 7 NPHUMEHEH IOPOILIKOBBINA 3JIEKTPOMAarHuT-
HBI TOPMO3.

Taxomerp 2, nBurarenb 5, IUIAHETApHBIM PEAYKTOpP 6 M HArpy304HOE
YCTPOMCTBO 7 COENUHAIOTCS MEXAY CO00M OAMHAKOBBIMU My(pTamu 3.

B xopnyce | pacnosararorcsi CUCTEMBI IMTAHUS M YIPABJICHUS JBUTaTe-
aeMm 5 u Topmo3oM 7. Ha nepenneit nanenu kopnyca 1 umerorcs: 13 — BBIKIIIO-
yaTenp NUTaHWsA ABWrarens 5; 14 — pyuyka ynpaBieHHs 4acTOTOW BpAaILlCHMS
nBuratens; 16 — BBIKJIIOYATENIb NUTAHUS 3JEKTPOMArHUTHOIO MOPOIIKOBOTO
TopMo3a 7; 15 — pyuka ynpaBlieHHs U YCTAHOBKM TPeOyeMOro TOPMO3HOTO MO-
MEHTA.

2.2.2 1lpuHUuI OelCTBUSA yCTAaHOBKH.

B nauane paGotsl pyuku yrnpasieHus 14 u 15 cooTBETCTBEHHO JBUraTe-
JI1 1 TOPMO3a ITIOBEPHYTH IIPOTUB YaCOBOW CTPEJIKU 10 YIIOPA U BBIKIKOYATEIAMU
13 u 16 BKJIIOUMTH MUTAHUE JBUTATENS U TOpMO3a. JIBUrareiab HauHeT paboTaTh
C MUHUMAQJIBHOW 4aCTOTOM BpallCHUs, TOPMO3HON MOMEHT JJIEKTPOMAarHUTHOIO
TOpMO3a OyJeT TaKKe MUHUMAJIbHBIM. TaxoMeTp 2 MOKaXXeT YaCTOTy BPALLECHUS
IBUTATENA 5.

JIBurarenbs 5 MMEET MEXaHWYECKYH0 XAPAaKTEPUCTUKY, 3aBUCUMYIO OT
MOMEHTA HAarpy3ku, T.€., €CJIM TOK MUTAaHWS HEU3MEHEH, TO IPH yBEIWYEHUU
MOMEHTa Harpy3Kd 4YacToTa BpallleHus JBUTATENsl OyJIeT yMeHbIIaThCs, W,
HAa000OpOT, MPU YMEHBUIEHUH MOMEHTA HArpy3KH 4acToTa BpalleHus: OyaeT yBe-
JUYUBATBCA. DJEKTPOMATHUTHBIA MOPOILIKOBBIM TOPMO3 7 TO3BOJISIET IUIABHO
MEHSTh MOMEHT HAarpy3Kh MEXaHM3Ma 33 CUET U3MEHEHUS BEIMYMHBI TOKA ITH-
TaHWs [IPU BpalleHUH pydku 15.

2.2.3 YcTpoiCTBO U MIPUHIUTT paOOTHI y371a IJIsi U3MEPEHUS Bpalaroie-
ro MOMEHTA

Kopmycel nBurarens U 3j€KTPOMAarHAUTHOTO IOPOIIKOBOIO TOPMO3a 3a-
KpEIUICHBI B KPOHIITEMHAX KOPITyCa YCTAHOBKHM HA MOJAIIWITHUKAX KaYEHHUS I103.
4 puc.5 u MoryT cBoOOAHO MoBopaunBaThecs. Ha kopmycax nBuraresnss ¥ TOpMO-
32 UMEIOTCS JIANIKU, KOTOPbIE YIUPAIOTCS B CBOOOHBIE KOHIIBI TUIOCKUX MPY>KUH
no3. 10 u 12 puc. 5. JIlpyrue KOHUBI NPYKUH )KECTKO 3a/€JIaHbI B KPOHILTEWHBI.
PeakTuBHBIE MOMEHTBI JIBUraTessl U TOPMO3a MpHU paboTe yCTpocTBa BOCIPH-
HUMAIOTCS NpyxuHamu. JlepopMannio Npy uH, IPONOPLHUOHATBHYIO AEHCTBY-
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IOIMM MOMEHTaM u3Mmepsiercss uaaukaropamu MY-10 gacoBoro tuma mo3. 11
puc.5. TapupoBouHas XapaKTepUCTHKa YCTPOMCTBA I U3MEPEHHUs Bpallaro-
IIMX MOMEHTOB OIPEAETAETCS TAPUPOBOUYHBIMH KO3 PHLIeHTaMu:

K; =1,5%103 (Hm/nenenue) - [u1s M3MEPUTENS MOMEHTA JIBUIATE]IS;

K, = 1x10? (Hwm/nenenue) - I H3MEPUTENS MOMEHTA TOPMO3a.

{IIpunumas 6o enumanue, ymo 00HO OeleHUe WKATbL UHOUKAMOPA CO-
omgeemcmayem 0,01 mm, MOMCHO UCNONB306AMb MAPUPOBOUHbIE KOIDDUYUEH-

Mbl HECKONbKO 8 Opyeom eude, Hanpumep, Ki = 0,15 (Hwmm); Ko = 1,0
(Hm/mm)}.

[Mpumep. Ecnu npu KOHKPETHOM HM3MEPEHUH MOMEHTOB TOKa3aHHE WH-
JIUKaTopa u3MepuTenss MomeHTa aBuratens Ny = 10, (p1 - semuuuna oeppopma-
Yuu HNPYACUHBL, NPONOPYUOHATbHAS MOMeHmY, pagHa 0,1 mm) , TOKa3aHUE WH-
JTMKATOpa U3MEPHUTENsl MOMEHTa TopMo3a Ny = 29 (p2 - eruuuna deghopmayuu
NPYAHCUHBL, NPONOPYUOHATILHAS MOMEHMY HaA 8ay mopmo3sa, pasua 0,29 ymm), TO
MOMEHT Ha BaJly JBUTATEIIS

T, =K, xn =15x10"°x10=15%x10"Hwm,
MOMEHT Ha BaJy TOPMO3a
T,=K,xn,=10x107?x29=0,29 Hm

Takue xe pe3yibTaThl MOJYYUM, BOCIOJIb30BABIIUCH TAPUPOBOUYHBIMU

ko3 uumentamu apyroro Buaa, T.e.: T, =K, xp, =15x107 Hwm;
T, =K, xp, =0,29 Hm

2.3 OnpeneneHue K.I.J1. MepeaaToOuHOTO MEXaHU3Ma.

IIpu uccienoBaHuu K.I1.J. PEAIbHO JECUCTBYIOLIErO MEPEIATOYHOTO Me-
XaHW3Ma HEOOXOIMMO YUUTHIBATH BCE MOTEPU MOIIIHOCTU, KOTOPHIE TPOUCXOIAT
B y3Jax ycTpoucTsa. [Ipu nmocienoBarebHOM COEIMHEHUH Y3JIOB B IIEpENaTOy-
HOM MEXaHHM3Me oO01ee K.I1.1. 1] Iepeaun OnpeaeisieTcs

)i

N

JIB
rJe: M - K.JILI. | —T0 y3/1a MeXxaHu3Ma repead,
N7 — moJie3Hast MOITHOCTH (IO TI0JIE3HON MOIITHOCTBIO MO YCIOBUSIM
AKCTICPUMEHTA MIOHUMAETCSI MOIITHOCTh TOPMO3HOTO YCTPOMCTBA),
N3 — MOLITHOCTH JIBUTATEJIS.
O6o03HaunM: T1 — MOMEHT, pa3BUBACMbII IBUTATEIIEM,
T2 — TOPMO3HOM MOMEHT,
N — YacTOTa BpallleHMs Baja JBHUraress (4actora Bpallle-
HUSI BXOJTHOT'O Bajia peIyKTopa),
NBpIx — YACTOTa BpPAIICHUSI BBIXOJHOTO Baja pPeAyKToOpa H,
COOTBETCTBEHHO, YAaCTOTa BpaIllEHUs Bajla TOPMO3HOTO yCTPOMCTBA, TOCKOJIBKY
OHM CBSI3aHbI MEXy CO00M COeTMHUTETHLHON My (TOM.

n= =1, XM, XM XX, (7)



U = 25 — nepenaTouyHO€ OTHOIIECHUE MJIAHETAPHOTO PEIyK-

N,

TOpa (3TO ero nacrnopTHas BeauunHa). 3nech U =
BbBIX

MOMCHT, JaCTOTa BpalllCHUA U MOIIMHOCTL CBA3aHbI MCIKIAY co0oH 3aBHU-
CHUMOCTBIO

N(Bm)=

T'x(mxn)
T (Hm/cex). (8)

T, x(mxn
30
T, x(mxn
" 30
Hcnonb3ys BbIpakeHHE 7, MOXHO OINPENEIUTh K.M.J. HNepeaaTOuyHOro
MeXaHu3Ma

,ZZB)

CootserctBenno : N, =

BBIX )

N

NH_TZX(TCXan]X)_ T2 (9)

N T,xn,, _Tle

AB

T]:

[Ipumep. Ecau 6 coomeemcmauu ¢ npumepom pazoena 2.2.3:
T;=15%102 Hu, T, =0,29 Hu, U =25,

L, _ 0,29 =0,/733.

T,xU 15x107°x25

[lepen HavamoM SKCIEPUMEHTa MOXKHO OPUEHTHPOBOYHO OMPEICITUTH

K.ILJ. TEePeAaTOYHOr0 MEXaHU3Ma, MOJIb3YsCh PEKOMEHJAIMSIMHU IO BBIOOPY

K.IL.J. U3 JIMTEPaTyPHBIX UCTOYHUKOB, HA OCHOBAaHUU BbIpakeHus 7. s nanHo-

ro MexaHusma oO1iee K.1.J. paBHO, (IOTepeil MOLTHOCTH AJis MPUBO/Ia TAXOMET-
pa mpeHedperaem)

K.n.o. pasno m=

n=(n, )’ >xn,x(n,), (10)
rae: v = 0,95 — k.14, coeqMHUTENBHON MY THI,
ne = 0,94 — cpennee 3HaUCHUE K.ILJ. IJI PEAYKTOPOB MOAO0OHOTO
THUIIA,
N = 0,985 — x.11.71. 0HOW Maphl MOIIUITHUKOB.

[ToacraBnsiem pexoMeHJ0BaHHbIC 3HAYCHUS K.M.J. B ¢hopmyrny 10 u mo-
aydyaeM m = 0,77. D10 OyneT BepoATHOE 3HaueHue K.I.71. Pe3ynbrarsl mojcue-
TOB K.II.JI. TIO X0y IIPOBEICHUS UCCICIOBAHNI HA TAHHOW yYCTaHOBKE, BO3MOXK-
HO OyAyT OTJIMYATHCS OT ATOM MUGPHI.
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3. Meroauka 3KCriepuMeHTa

BxurouaeM J1abopaTOpHYIO YCTaHOBKY M YCTaHABIMBAEM MUHHMAJIbHOE
3HAYEHHs YaCTOTHI BPAIICHUS ABUTATEIs] U MUHUMAIBHOE 3HAU€HHUE TOPMO3HO-
ro MOMEHTa BpauieHuem pydek 14, 15 (puc. 5).

3.1 OHpeI[e.TICHI/Ie K.IL. 4. MCXaHU3Ma IIpU MOCTOSIHHOM 4acTOTe BpallCHUA
BaJla ABHUTaTCIIA

1) YcranaBnuBaem CTpeiIKyd HHIUKATOPOB HA HOJb.

2) Ilpou3BoauM BKJIIOYEHHE U YCTAHABIMBAEM YacTOTY BpallleHHs Baja
nsurarens B npeaenax (800+1000)o6/MuH, onupasch Ha MOKa3aHUS TaXOMeTpa,
IIPY HEKOTOPOM HEOOJBIIOM MOMEHTE Harpy3kH, KOTOPbI COOTBETCTBYET XO-
JIOCTOMY XOAY MEXaHU3Ma.

3) BriOupaem mar mpubaBieHHs TOPMO3HOTO MOMEHTA MO MOKa3aHUAM
WHJUKAaTOpa TopMo3a B nipenenax (5+15) nenenuit.

4) IlocnenoBaTenbHO MpUOABIsIEM TOPMO3HOW MOMEHT, Bpauas pyuykKy
15 (puc. 5), cormacHo BBIOPAHHOIO IIara Mo MOKa3aHUsSM HHJMKATOpa, JejlaeM
4--6 uzmepenuit. [1o ycnoBusim myHkra 3.1 He0OXOAMMO MOAJAEPKUBATH MTPUH -
TYI0 YaCTOTY BpallleHUsI Bajia JBUTATENs BpallleHueM pydku 14 (puc. 5).

5) [lokazanus 060UX WHIUKATOPOB 3aHOCUM B TaOIMILy 1, MPOU3BOIUM
pacueTr MomeHTOB T1 u T, momydaeM psji 3HaYEHUH K.M.JI. B 3aBUCUMOCTH OT
NIEPEMEHHOr0 3HaYeHUs MoMeHTa T2 Harpy3Ku U CTpOUM TpaduK 3aBUCUMOCTH
K.I.4. B KoopauHatax T - 1. OTkiaapiBaeM K.I1.1. 1 IO OCH OpJIMHAT.

Tabmuma 1

Ne 1 2 3 4 5 6

nl(,uen.)

N2(men.)

Tl Hwm

T2 Hwm

n

[Ipumevanue. Nyg = CONSt; N1, N, — MOKa3aHUSI UHIMKATOPOB (K-BO Jelie-

HUM).

3.2 OnpeaeneHue K.I.J1. MEXaHU3Ma MPU MOCTOSIHHOM MOMEHTE Harpy3-
KH

1) CTpenku MHAUKATOPOB YCTAHOBUTH HA HOJIb.

2) IIpousBecTu BKJIIOYEHHE U YCTAHOBUTH HEKOTOPOE 3HAYEHUE TOPMO3-
HOTrO MOMeHTa T2 HECKOJIbKO MEHEE CPEAHET0 3HAUEHHUS IIPU YacTOTE BpallCHHUS
Bana asurarens (600+1000)o6/MuH.
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3) BsiOpare Imar M3MEHEHHS YACTOTHI BpAICHHS JBUTATEINS
(50+100)06/MuH.

4) V3MeHsist 4aCcTOTy BpAIlEHUs] ABHTraTeIs caenath (4 — 6) u3MepeHui,
HOJIEPKUBas IOCTOSHHBIM TOPMO3HOM MOMEHT .

5) Tloka3aHuss HHIUKATOPOB M TaAXOMETPA 3aHECTH B TaOJMIly 2, MIPOU3-
BeCTH pacueT MOMeHTOB T1 u T, BEIUMUCINTG K.II.1., IOCTPOUTH rpadHK 3aBUCH-
MOCTH K.ILJ. T OT YaCTOTBI BPAIlICHHsI Bajia JBUTATEIIS.

Taomuma 2
Ne 1 2 3 4 5 6
NiB
00/MHH
ni(men.)
T1 Hwm

IIpumeuanue. 7, =K,xn, =const

4. Metouka onpeiesieHuss TOUHOCTH U3MEPEHUS] JIMHEUHBIX BETUYUH

[Ipu mpoBeaeHNN U3MEPEHUN HEOOXOIUMO MOJYYUTh 3HAUCHUE U3MEPSI-
€MOM BEJIMYMHBI C 33JJaHHON TOYHOCTBIO.

Pe3ynbTaT M3MepeHus NOHKEH OBITh BBIPAXEH JBYMs YMCJIaMH, MEPBOE
13 KOTOPBIX COOTBETCTBYET MOKA3aHUIO NMPUOOpa, a BTOPOE — BOZMOKHOMY JHa-
Ma30Hy MOTPENIHOCTH, 00YCIOBICHHON KiiaccoM TouHocTH K mpubopa. Paznu-
yaroT kjaccel TouHoctu K: 0,05; 0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0, koTopble yKa-
3BIBAIOTCS Ha IIKajIe Ipruoopa.

B nactosmelt mabopaTopHoit paboTe MPOBOJATCS MPSAMbIE U3MEPEHHUS C
MOMOIIIBI0 YacoBoro uHaukaropa MY-10, umeromiero kimacce rounoctu K = 1,0.

[Ipu BIMOSHEHUN JAHHOW pabOTHl MPUHUMAETCS, YTO U3MEPECHHS TEKY-
HIEro 3HAYEHUsI MOMEHTA MPOBOJATCS OJJHOKPATHO U CIy4YaillHbIE MOTPEIIHOCTH
Malibl, T.€. OHU HE YUUTHIBAIOTCS.

PaznuyatoT TOYHOCTH MpUOOpPa U TOYHOCTh M3MEPEHUsS OMNpe/IeICHHON
BEJINYUHBI.

TouHOCTE IPHOOPA OLIEHUBAETCS CIETYIOIIMMU OTPEIIHOCTAMH:

abcomoTHOM norpemHocThio + A = X — X0, pa3HOCTb MEXKy U3MEPEH-
HON TTprUOOpPOM BEIMUMHOM X M MCTHHHBIM 3HAYCHUEM H3MEPSCMOU BEITUUYHHBI
X0, 10/ KOTOPBIM MOXKET TOHHUMAThCS PE3yIbTaT U3MEPEHUS 00Pa3IOBbIM MPHU-
oopowm;

NpUBEACHHON morpemHocThio ¥ = + (A/XH), 31ech XH — Ipeest u3Me-
peHust mpudopa.

To4HOCTH U3MEPEHUS OIIEHUBAETCS OTHOCUTEIBHON MOTPEUTHOCTHIO
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8:J_r(éjx100%, (11)
X

rze O - mpenes A0nycKaeMOi OTHOCUTENBHOM IMOrpeIHOCTH B % OT 3Ha-
yeHns X U3MepPSIEMON BEITUYUHBI.
3Has KJIacC TOYHOCTH MpuOopa K MOKHO OMPENEIUTh OTHOCHTEIHHYIO

NOTPENIHOCTh: O =K x(%) , Tak Kak Bcerga [ X<XH |, To & > Y u notomy

JUTsl TIOBBIILIEHUSI TOYHOCTA HEOOXOAMMO, YTOOBI Mpeaesl M3MEpeHus mpuodopa
ObLJT OJTU30K K U3MEPSEMOMY 3HAYEHUIO.
Pe3synbraT usmMepeHus B 001IeM BUE BbIpaxaeTcsi OpMyJIoii:

szJ_rS%(ﬁj (12)

HpHBGI[CHHOﬁ IMOTPCIIHOCTBIO OLCHUBACTCA PC3YJIbTAT TOJIBKO IIPSAMBIX
I/I3M€p€HI/H>'I. P€3YJ'II)TaT KOCBCHHBIX I/ISMepeHI/Iﬁ CICAyCT BBIYUCIIATE 110 (bOpMy-
JJaM, 3aBHCAIIIUM OT Q)YHKHHOHaHBHOﬁ CBA3HU MCKIY HMCKOMOM BEJIMUMHOM U Be-
JIMYNHAMU, ABJEIIOIMUMHUCA PE3YJIbTATOM IIPAMBIX HSMGPGHHﬁ.

T
Tax npu U3MepeHnH K.I1.JI. MEXaHU3Ma MepeJadud n=—-=——.
T, xU
B sToM cirydae nosryuum
AT, AT
o =—*2+—==9,,+90,,.
! T

2 1
Ilpumep. Nunukarop MYU-10 ¢ knaccom Tounoctu K = 1,0 nmokasan 3Ha-
yeHue KpyTrsamero momenTa T1 = x; = 0,4 MM, HTHAMKATOp TOPMO3HOI'O YCTPOU-
cTBa nokasan Tp = x; = 0,6 MM, HOMUHAJIBHBIN TIPENEIT U3MEPEHHUS IIKaJIbl UH-
nukatopa XH = | mm. Onpenenum K.IL. 1. peayKTopa.
L, +9 _ Ko xK, +9, .
T,xU " xxKxU "

5, =Kx [ﬁj% ~10x (%}% =25%

X

’]"l:

1 L

5, =K x (&j% ~10x (%j% = 165%

X, )

5, =2.5% +165% = 4,15%

n=_00x10 4150004 +415x 2% _04+00174.
04x01x25 100
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5. Conepxanre u 0hOpMIICHHE OTYETA IO paboTe
OT4eT JOJKEH ColepKaTh:
Ha3BaHUE J1a00paTOPHOU padOTHI;
pa3BepHYTYI0 GOPMYINPOBKY LIETH PaOOTHI;
KMHEMaTHYECKYI0 CXEMY YCTaHOBKH;
HEOOXOIMMBbIE pacueTHbIe (POPMYJIBI;
pe3yabTaThl UCCIEOBAHUH B BUJIE TaOIUI U IPaUKOB;
pacyeT TOYHOCTH NMPHUBEACHHBIX PE3YIbTATOB.

onhkwbdrE

6. Borpocsl [i1st caMmornipoBepKu

1. OCHOBHBIE KHHEMAaTUYECKUE CXEMBI IIJIaHETAPHBIX Nepeiay, TPUMEH -
€MBIE B POMBIIUICHHOCTH?

2. OnuiMTe MPUHLUII MOCTPOEHHUS JIAOOPATOPHOM YCTAaHOBKHU JUISI UC-
CJe10BaHus K.I1.I. MEXaHUYECKUX ITepenay?

3. Ilo pe3ynpraram NPOBEICHHBIX HCIBITAHUM JAWTE aHAJIU3 BIWSHHS
Harpy304HOr0 MOMEHTa M IEPEIaBacMOM CKOPOCTH Ha K.II.J. MEXaHUYECKOU
nepesavm.

4. [laiiTe XapaKTEpUCTUKY U3Yy4aeMOT0 PEIyKTOpa C TOUKH 3pEHUS K.ILJ.

5. OnuumunTe METOJ U3MEPEHHUs KPYTAIIMX MOMEHTOB, UCIOJb3YEMBIN B
71a00paTOPHOI yCTaHOBKE.

6. Kakue kjacchl TOUHOCTH WM3MEPUTENBHBIX MPUOOPOB CYILIECTBYIOT B
IIPOMBIUIEHHOCTH ?

7. Kaxoit kiacc TouHoct umeet unaukarop MY-10?

8. Kak BpIUHCIIIETCS TOTPEIIHOCTD U3MEPEHNUS?

JINTEPATYPA

1. WBanoB M.H. Jleranu MamuH: y4eOHUK ISl MAIIMHOCTPOUTEIBbHBIX CIIe-
nuagbHoCTel By3oB /M.H. MBanos, B.A. ®unorenos. — 9-¢ u3a., ucmp. —
M.: Beicm. k., 2005. — 408 c.: ni. 21 cm.

2. WBano M.H. Jlerasm mammn: Yue6H. J{nsa Bry30s/ [lox pea. B.A. ®uHo-
I'CHOBA, - 6-¢ u3., nepepad. — M.: Beicm. mik., 1998. — 383 c.

3. KonokonbiieB B.A. OcHOBBI TPUMEHEHHSI KOHEUHBIX 2JICMEHTOB B pacye-
Tax aeranei mamuH: YueOH. [locobue no kypcey Jleranu mamuH s CTy-
JIEHTOB MaIrHOCTpouTenbHbBIX crell. / B.A. Konokonbenes: Capart. roc.
TexH. yH-T. — Caparos: CI'TY, 2003. — 84 c.; 21 cm.

4. Kypma3 JI.B. Jleranu mamun. [TpoekTupoBanue: cipaBOYHOE YueOHO-
Metoaudeckoe nocooue / JI.B. Kypmas, A.T. CkoOeiina, - 2-¢ u3., uc-
npas. — M.: Beiciras mkosa 2005. — 309 c.: mi. 21 cwm.

5. Pacuer aeraneit mammun Ha OBM / Ilox pea. H.JI. Pemerora: Yu. noc.
17151 By30B. — M.: Beicil. mik., 1985, - 368 c.
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6. Tumodeer C.U. [letanu mammn: y4ue6. mocodue /C.1. Tumodees, - Po-

ctoB H/JI: @®ennkc, 2005. —416 c.; 21 cm.

BPEMA, OTBEJJEHHOE /IJIA BBIITOJIHEHUA

JIABOPATOPHOM PABOTBI
[ToaroroBka k padote 0,75 akan. 4.
Brimonnenne paboTsl 0,5 akam. u.

O06paboTka pe3yJIbTaTOB IKCIIEPUMEHTA
U opopMJIEHUE OTUYEeTa

OINPEJAEJIEHUE KO®PUIIUEHTA ITOJIE3HOI'O
JJEUCTBUS INIAHETAPHOI'O
PEAYKTOPA

PykoBojacTBO K 1ab0opaTopHOil paboTe 1Mo Kypcy
«JleTasm MamH U OCHOBBI KOHCTPYHUPOBAHUSD)

CocraBunu: [IOTEXHWHA Jlapuca HukosaeBna
CABPACOB I'enpux AHapeeBud
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