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BBenenue

[InaHeTapHBI PEAYKTOP — OJHMH M3 KJIACCOB MEXAHMYECKHUX PEMLYKTO-
poB. PenykTop Ha3bIBaeTCs IJIAHETAPHBIM M3-3a IJIAHETAPHOM Iepeadyu, HaXxo-
JAIIEHUCST B PEAyKTOpe, Mepeaaroiel u nmpeoOpasyromieil KpyTsIIuii MOMEHT.
[1nanerapHbIii peAyKTOp MOXKET ObITH C OJTHOM MM OoJiee TIaHEeTapHBIMU HIepe-
nadyamu. [lnmaHeTapHble peayKTOpPHl MMEIOT CaMylo OOJBIIYIO MOMYJISPHOCTH
Cpeau MeXaHHM4ecKHX peaykropoB. OHa gocturaercs Onarogapsi MajibiM rada-
puTaM IJIaHETapHBIX PeayKTOpoB, BeicokoMy KIIJI, 6ompiomy nepemaTtoanoMy
yuciy. [InmanerapHele peqyKTopsl Oiaronapsi CBOMM JIOCTOMHCTBAM HAIlIU J0-
BOJIbHO ILIMPOKOE NPUMEHEHHE B CTAHKOCTPOEHUH, TPAHCIOPTHOM MAalIWHO-
CTPOEHUU, TPUOOPOCTPOCHUH.

1. Henp paboTsl

W3y4uTh yCTpOWCTBO W MPUHIMI JCUCTBUS IJIAHETAPHOTO PEIyKTOPA,
ONPEACIIUTh €ro KOAPOUIIMEHT MOJIE3HOTO AeUcTBUS (K.I1.1I.), UCCIIeIOBaTh 3a-
BUCHMOCTb K.II.Jl. OT BEJIMYMHBI HATPY3KU U YaCTOTHI BPAIICHHMSI.

2. OCHOBHBIE MTOHATHS

OCHOBHBIMHM XAapPAaKTEPUCTUKAMU MEXaHUYECKOTO PEAYyKTOpa I Iepe-
Jla4y BpalaTeIbHOIO JABMKEHUS SIBISIIOTCS MEpelaBaeMasi UM MOIHOCTB, Iepe-
JATOYHOE OTHOLIECHHE M K.II.A. OHM XapaKTepU3YyIOT HEINPOU3BOIUTEIBHBIC 3a-
TpaThl JHEPTUM B NIEPEIATOYHOM MEXAHU3ME, & TAKXKE KOCBEHHO HAarpeB U U3HOC
nepesaym.

K nianeTapHbIM nepenayaM OTHOCST MEpeJadyu ¢ 3yO0uaTbIMU KOJIECAMU,
OCH KOTOPBIX COBEPIIAIOT BPAIIATEIBHOE IBU)KEHUE.

2.1 KuneMatu4eckue cxXembl IIIaHETAPHBIX PEIYKTOPOB

Haubonee yacto ymnorpebiisieMble KHHEMAaTHUYECKHE CXEMBbI IJIaHETap-
HBIX Tlepeay MmoKas3aHsl Ha puc. 1 - 4.
Puc. 1. 910 Haubonee npocTas ¥ yacto nmpumeHsieMas cxema. KoHCTpyk-

n .
TUBHO peAJU3YyIOTCS NepenarouHble oTHowmeHus U =—2—=28+8./lng sroi

anIX
nepeaadu

n 4
U=—2-=1+-2 (1)
anIX z
rze: Z; — 4ucio 3yObeB IEHTPAIbHOTO KOJIeca, Zg — YUCIIO0 3yObeB HEMo-

ABWXKHOI'O KOJICCA C BHYTPCHHUM 3allCIIIICHUCM.
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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

BrixogHoi1 Ban cBsi3aH C BOOUJIOM, K KOTOPOMY KPEISITCS OCH CaTeIUIH-
TOB Z,, COBEPIIAKOIIUX IJJAHETAPHOE JBH)KEHUE OTHOCUTEIBHO LIEHTPAIBHOTO
KoJjieca Z;. OpUEHTUPOBOYHOE 3HAYECHHME K.I.A. ISl OJHOCTYIEHYaTOro pPEeAyK-
Topa MO cxeme puc.l, BbIOMpaemMoe [UIsi NPOEKTHBIX PACUETOB PABHO
n=0,96 +0.98.

Puc. 2. B ganHom ciydae mokaszaHa cxema oOpa30oBaHUs MHOTOCTYIIECH-
YaThIX NIEpeay ¢ UCMOIb30BaHUEM MeXaHu3Ma 1o puc.l. Bo MHOrux mogjoOHbIX
nepeaaydax ynciia 3yobeB IEHTPAJIbHBIX KOJIEC ACNal0T PaBHBIMU, HAIIPUMED Z; =
Z3, HEMOJBM)XHOE KOJECO C BHYTPEHHHMH 3yObSIMH TMOJydYaeTcs OOIMUM ISt
BCEX CTYNEHEH, CATe/UIUTHI MO YUCITYy 3yObeB W MO0 TaKXKE IMOTYYaIOTCS
OJIMHAKOBBIMH JJIsl BCEX CTyIeHeu. J{yis Toro, 4To0bl 3y0UaThie Kojieca mociie-
HEW CTYNEHW MOIJIM NEPENATh IMOBBIIIEHHOE 3HAYEHHE MOMEHTA, UX JEJAr0T
IMpe, 4YeM KOJIECa B IEPBOM CTYIICHU. Takne Mepbl YIPOIIAOT U3TOTOBJICHUE U
cOOpKY IJIAaHETAPHOTO PEAYKTOPA.

s penykTopa B COOTBETCTBUU CO CXEMOM puC. 2

U=U,xU,="5 -1+ %)x1+%) (2)
an[X Zl 3
Kosdduiment none3Horo AeMcTBUS COOTBETCTBEHHO BBIUMCISETCS Kak
IUISL IOCTIETOBATEIBHO PACTIONATAIONINXCSI MEXaHU3MOB
n=mn,xn,=092+0,96 (3)
Puc. 3. 3necs npuBeneHa cxema ABYXPSIHOTO IUTAHETAPHOTO MEXaHU3Ma
IUISL peaTn3alui OTHOCHTEIBHO OOJBINNX MepeaaTouHbIX yucen. [lepeqarounoe
YHCII0 MEXaHU3Ma COTJIACHO pHc.3 B cilydae Mepeaadd JBYKEHHS OT BEIYIIETO
KoJieca Z; K Boauity B paBHO

My 4 L,XI

‘ (4)

Z, X7,

'II Z3
e | 22
B
nex |‘__———-“7
/ := | X 1 )

\ nebzx

Zl

-/ J' —

Puc.1



\(’
—~ =
Puc.3 Puc.4

Ecnu nepenarounoe uucio He npesbiaer U = 50, TO OpueHTUPOBOUHOE
3HaYEHUE K.11.J. 3y0uaToi nepenaun Jexxut B npeaenax n =092 +0,96.

[Ipu HEKOTOPOM COOTHOLIEHUU YHCEN 3yObEB KOJNEC Z1, Zy, Z3, Z4 MOXKHO
NOJIYYUTh MEpPEeJaTOYHOE YKCIO HEMOCPEACTBEHHO B JAaHHOM MEXaHU3Me
U = 10 000, HO TOTJ1a HYKHO HCIIOJB30BaTh OOpaIlEeHHbI MEXaHU3M, B KOTO-
pOM Benymum OyJieT, BOAMIIO, a BEIOMBIM KoJieco Z;. B TakoMm ciydae nepena-
TOYHOE YHMCJIO PACCUNUTHIBACTCS

U= Z, %12, (5)
2,X2,—2,X1,

[Ipumep. Ilpuaumaem uucina 3yObeB Kojiec B MexaHusMme (puc. 3 ):
;=23 =100, z, =101, z4, = 99. PaccunthiBaeM nepenaToyHOE OTHOIIICHUE 00-
palIeHHOr0 MEXaHu3Ma

U:

Z, X2, B 100 x 100
Z,x2,—2,xz, 100x100-99x101

C pocToM mepeaaToyHOro 4ucia 3HAYUTEIbHO YMEHBIIAETCS K.ILJ. Ie-
pEeNaTOuYHOTO MEXaHH3Ma, MOATOMY YCTpPOMCTBa € OONBIINM TMEpeAATOYHBIM
YHICIIOM KakK CHJIOBBIE TMepenadyu He mpuMeHsworca. K. mexaHusma B pac-
CMOTpEeHHOM Tpumepe npubausurenbHo paBHo 0,01. Takue MexaHU3MbI HALUIH
IpUMEHEHHUE B Mepeayax ¢ PyYHbIM MPUBOJOM, B KOTOPHIX BHELIHSSA Harpy3ka
OTCYTCTBYET, T.€. Iepeaya BJISIETCS YNCTO KUHEMATUYECKOM.

Puc. 4. JIByxXpsIHbIN TIJIAHETAPHBINA MEXaHU3M, B KOTOPOM HEIMOIBUKHOE
KoJjieco Z4 umeeTr BHyTpeHHHE 3yObs. [ mpoekTUpoBaHus OOBIYHO BEIOMPAIOT
nepenaToydoe yuciao U <16. [TonGop uucen 3y0ObeB OCYIIECTBISIIOT C UCIOb-
30BaHHMEM 3aBUCHUMOCTH IS TepeaaToyHoro yucia U

U="o 14 %% (6)
n Z, X2,

J171s1 TPOEKTUPOBOYHBIX PACUETOB MOKHO MPUHSATH K.I1.J1. MOJOOHOTO Me-

xanu3ma 1 =0,96 +0,98.

=10000

BbIX



2.2 YCTpOWCTBO M NIPUHIIUI ICHUCTBUS JJaOOPATOPHOM YCTAHOBKHU JIJIs MC-
CJEAOBaHUA K.II.J. MIEPEIauu C IJIAHETAPHBIM PELYKTOPOM.

bnok-cxema 51abopaTOpHOW yCTaHOBKH JJII MCCIIENOBaHUS K.M.JI. Tepe-
Ja4¥ C TJIAHETAPHBIM PEIYKTOPOM MPHU PA3IUYHBIX YCIOBUSX PabOTHI MTOKa3aHa
Ha pwuc. .

2.2.1 YcTpoicTBO TaOOpaTOPHOM YCTAHOBKH.

Ha obmem ocHoBanuu 1 pazMemiarorcsi TaxomeTp 2 (mpudop A u3Me-
peHHUs 4acTOThl BparieHus), mypra 3, COeAMHSIONAs TaXOMETP C AJIEKTpHUUe-
CKUM JBHUTATEIEeM 5, KOPIyC KOTOPOTO COSAMHSIETCS CO CTOMKaMu kopiyca 1 ¢
MTOMOIIBIO TIOITUITHUKOBEIX OTOp 4, peayKTOop 6 IMIaHeTapHOTO THIIA,






Harpy304Hoe yCTpoucTBO (TopMo3) 7. Ha kopmyce aBuraresns 5 umeercs janka
8, KoTopas KacaeTcsi CBOOOHOr0 KOHIIA TUIOCKOU MPY>KUHBI 10, 3a1eMieHHON
OJHUM KOHIIOM B KpoHIITEHHE 9 Kopiyca 1. B kpoHmTeliHe 9 yKperieH uHau-
katop 11, ¢ moMoIsi0 KOToporo usmepsercs aedopmaius npyxusbl 10. Okoso
TOPMO3HOTO YCTPOWCTBA MMEETCS TAKXKE CTOWKA C UHIAUKATOPOM, B KOTOPOU
3aleMIIeHa TUIOCKas IpykuHa 12 6onbiielt ToamuHbl, 4yeM npyxuHa 10. B ka-
YECTBE HArpy304YHOI0 YCTPOWCTBA 7 MPUMEHEH IMOPOLIKOBBIN 3JIEKTPOMArHUT-
HBI TOPMO3.

TaxomeTp 2, aABuratenb S5, MJIAHETAPHBIA PEAyKTOp 6 M HArpy304HOE
YCTPOMCTBO 7 COENUHSAIOTCS MEXAY COO0M 0OAMHAKOBBIMU My(dTamu 3.

B xopnyce | pacnosiaratorcs CUCTEMBI IUTAHUS W YIIPABJIECHUS JIBUTaTe-
neM 5 u topmo3oM 7. Ha mepenneit manenu xkopmnyca 1 mmerorcs: 13 — BbIKIIIO-
yaTenb NUTaHWsA ABuratens 5; 14 — pydka ynpaBieHUs 4aCTOTOW BpALCHUS
aBurarensg; 16 — BBIKIIIOYATENb NMUTAHUS AJIEKTPOMArHUTHOTO IMOPOIIKOBOTO
TopMo3a 7; 15 — pyuka ynpaBlieHHs] U YCTAHOBKU TpeOyeMOro TOPMO3HOTO MO-
MEHTA.

2.2.2 1IpuHUuI IelcTBUS YCTAaHOBKHU.

B navane pa®otsl pyuku ynpasienus 14 u 15 cOOTBETCTBEHHO JIBUTaTe-
JI1 1 TOPMO3a [TOBEPHYTH IPOTUB YaCOBOW CTPEJIKH JI0 YIIOPA U BBIKIIOYATEISIMU
13 u 16 BKIIOYMTH NUTAHUE JBUTATENS U TOpMO3a. JIBUrarenb HauHeT paboTaTh
C MUHUMAaJIbHOW YaCTOTOM BPAILEHHsI, TOPMO3HONH MOMEHT 3JIEKTPOMArHUTHOIO
TOpMO3a OYJIeT TaKKe MUHUMAaJIbHBIM. TaxoMeTp 2 MOKaXeT YaCTOTy BpallleHus
IBUTATENA 5.

JIguratenb 5 MMEET MEXaHMYECKYIO XapaKTepUCTUKY, 3aBUCUMYIO OT
MOMEHTA Harpy3kH, T.€., €CJIM TOK NUTAaHUS HEU3MEHEH, TO MPU YBEIUYECHHH
MOMEHTa Harpy3Kd 4YacToTa BpallleHus JBHUrareiass OyJeT yMEHbLIaThCH, W,
HA00OpOT, MPU YMEHBIIIEHUH MOMEHTA Harpy3Ku 4acToTa BpalleHus OyaeT yBe-
JUYUBATHCA. DNEKTPOMATHUTHBIN MOPOIIKOBBIA TOPMO3 7 TO3BOJISIET IJIABHO
MEHATh MOMEHT HAarpy3Kd MEXaHH3Ma 3a CUeT U3MEHEHUs BEIMYMHBI TOKAa IU-
TaHWs IPU BpallEHUU PydKH 15.

2.2.3 YCTpOUCTBO M MPUHITUIT paOOTHI y371a JUIsl U3BMEPEHUST Bpallarolie-
ro MOMEHTA

Kopmycel aBurarenst u 3J€KTPOMAarHUTHOIO MOPOIIKOBOTO TOpPMO3a 3a-
KpEIUIEHBI B KPOHILUTEHHAX KOpITyca YCTAHOBKM Ha MOAIIMWITHUKAX Ka4y€HUs 103.
4 puc.5 u MoryT cBOOOJHO MOBOpaunBaThcs. Ha koprmycax nBurarens u TOpMoO-
32 UIMEIOTCS JJAIIKH, KOTOPbIE YIUPAKOTCS B CBOOOAHBIE KOHIIBI INIOCKUX MPY>KHH
no3. 10 u 12 puc. 5. JIpyrue KoHIIbI NPYKUH XKECTKO 3a/€JIaHbl B KPOHILTEHHBI.
PeakTuBHBIE MOMEHTBI JIBUTaTeIsl U TOPMO3a IPHU pabOTE yCTPOICTBA BOCIIPH-
HUMAIOTCS pykuHaMu. JleopManuio npyKuH, MPONOPHUUOHAIBHYIO AEHCTBY-
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IOIMM MOMEHTaM usMepsiercss uuaukaropamu MY-10 gacoBoro tuma mo3. 11
puc.5. TapupoBouHasi XapaKTEpUCTUKA YCTPOWCTBA ISl M3MEPEHMs Bpallaro-
IIMX MOMEHTOB ONPEEISAETCS TAPUPOBOUYHBIMU KOA(DPUITIEHTaMU:

K, = 1,5><10'3 (Hm/nenenue) - nis uaMepuTessi MOMEHTA JIBUTATEIS;

K, = 1x10? (Hw/menenue) - Ui H3MEPHTEIS] MOMEHTA TOPMO3a.

{{Ipunumasn 6o enumanue, ymo 0OHO OeleHUe WIKAIbl UHOUKAMOpPA CO-
omeemcmeyem 0,01 MM, MOMCHO UCNOIBL306AMb MAPUPOBOUHbIE KOIPDuYUEeH-
mbl Heckonvko 8 opyeom eude, Hanpumep, K; = 0,15 (Hwmm); K, = 1,0
(Hm/mm)}.

[Tpumep. Ecnu mpu KOHKPETHOM M3MEPEHWHM MOMEHTOB IMOKa3aHUE WH-
JIUKaTopa u3MepuTelss MomeHTa apuratens Ny = 10, (py - seruuuna oegpopma-
Yuu NpYys’CUHBL, NPONOPYUOHATbHAAL MOMenmy, pasHa 0,1 mm) , TOKa3aHUE UH-
JUKATOpa U3MEPHUTENs MOMEHTa TopMo3a N, = 29 (p, - éeruuuna degpopmayuu
NPYIHCUHBL, NPONOPYUOHATIbHASL MOMEHMY HA 8aly mopmosa, pasua 0,29 ymm), TO
MOMEHT Ha Bajly JBUTATEIs

T,=K,xn, =15x10"°x10=15x10"Hwm,
MOMEHT Ha Bajly TOpMO3a
T,=K,xn,=10x10?x29=0,29 Hm

Takue xe pe3ynbTaThl MOJYYUM, BOCIOJIB30BABIIUCH TAPUPOBOUYHBIMU

ko> uimentamu apyroro Buaa, T.e.. T, = K, xp, =15x 107 Hwm;
T,=K,xp,=0,29 Hm

2.3 OnpenernieHue K.I1.J. IEPEeIaTOYHOI0 MEXaHU3Ma.

[Ipu mccnenoBaHuM K.ILJ. PEANBHO JEUCTBYIOLIETO MEPEAATOYHOIO Me-
XaHU3Ma HEOOXOIMMO YUYUTHIBATh BCE OTEPU MOIIHOCTU, KOTOPbIE MIPOUCXOASIT
B y3iax ycrpoiicta. [Ipu nmocnenoBaTebHOM COEIMHEHUH Y3JI0B B MepeAaToy-
HOM MeXaHHu3Me o011ee K.I1.J. 1| lepeaadu onpeensercs

n=§” =M, X1, XNy XX, (7)
1B
rze: i - K.JILI. | — ro y3ja MexaHu3Ma repeiadn,
N7 — mone3Hast MOUTHOCTSH (IO T0JIE3HON MOITHOCTHIO MO YCIOBUSM
HKCIEPUMEHTA MIOHUMAETCSI MOITHOCTh TOPMO3HOTO YCTPOMCTBA),
N5 — MOIIIHOCTb ABUTaTEIs.
O603HaunM: Tq — MOMEHT, pa3BUBAEMbIil IBUTATETIEM,
T, — TOPMO3HOUM MOMEHT,
Ny — YacTOTa BpaLICHUs Baja JABUrarelis (4acToTa Bpalie-
HUS BXOJIHOTO BaJla peIyKTopa),
Npprx — YACTOTA BPAILIECHUS BBIXOAHOTO Baja PEAYKTOpa H,
COOTBETCTBEHHO, YAaCTOTa BPAILEHUS Baja TOPMO3HOTO YCTPOMCTBA, MTOCKOJIBKY

OHU CBSI3aHBI MEXK]Ty COOOM COSTUHUTEIILHOU MYy(PTOiA.



U = 25 — nepenatouyHoe OTHOIICHUE TJIAHETAPHOTO PEAYK-

N s

TOpa (3TO ero nmacnopTHas BeauyuHa). 3nech U =
BbIX

MOMeHT, qacToTa BpalllCHHUA U MOIMHOCTL CBA3AHBI MCKY co0oli 3aBHU-
CHUMOCTBIO

N(Bm):w

(Hwm/cex). (8)
T, x(mxn
30

_TI,x (mxn
" 30
Hcnone3ys BblpakeHUE 7, MOKHO OINpPEAEIUTh K.I.JA. MEPEelIaTOuYHOro
MeXaHHU3Ma

,ZIB)

CootBerctBenHo : N =

BbIX )

N

N TZX Ttanle T2

N T,xn,, _Tle
[Ipumep. Ecau 6 coomeemcmauu ¢ npumepom pazoena 2.2.3:

T, =15%x10% Hu, T,=0,29 Hu, U = 25.
I 0,29 ~07733.

n:

2 —
T,xU 15x107x25

[lepen HavamoM SKCIEPUMEHTa MOXKHO OPHUEHTUPOBOYHO OMPEICTUTH
K.ILJ. TIEPEAaTOYHOTO MEXaHW3Ma, MOJIb3YSICh PEKOMEHJAIMSIMH IO BBIOOPY
K.IL.J. U3 JINTEPaTypHBIX HICTOYHUKOB, HA OCHOBAaHWHU BhIpaxeHus 7. Jlyisa manHo-
ro MexaHu3Ma 0011ee K.1.J1. paBHO, (TIOTepeit MOITHOCTH JIJIsl TPUBOIA TaXOMET-
pa npeHeOperaem)

K.n.0. pasno n=

n=(n, )’ xn,x(n,), (10)
rae: v = 0,95 — k.11, coenMHUTETLHON MY(THI,
np = 0,94 — cpennee 3HaUCHME K.ILJ. JJIST PEIYKTOPOB TOI0OHOTO
THUTIA,
Nn = 0,985 — k.11.71. 0J1HOM Mapbl NOAMIUITHUKOB.

[ToacraBnsiem pekoMeHIOBaHHBIE 3HaUeHUS K.I1.4. B popmyny 10 u mo-
aydyaem m = 0,77. 910 Oyner BeposATHOE 3HAUEHUE K.I.J. Pe3ynbrarsl mojcye-
TOB K.IL.J[. TIO XOAY MPOBEACHUS MCCIICOBAHUIA Ha JAaHHOW YCTaHOBKE, BO3MOXK-
HO OyIyT OTJIMYATHCS OT 3TOM LUPPHI.
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3. MeTtoauka KCcriepuMeHTa

BxirouaeM J1abopaTOpHYIO YCTaHOBKY M YCTaHaBIMBAaeM MUHHMAIIbHOE
3HAYEHUS YaCTOThI BPAIICHHS JIBUTATESI  MUHUMAIbHOE 3HAYCHUE TOPMO3HO-
ro MOMEHTa BpailieHueM pydek 14, 15 (puc. 5).

3.1 Onpenenenue K.1.J1. MEXaHU3Ma NPH MOCTOSHHOM YaCcTOTE BPAILICHUS
Bajia JBUTATEIIS

1) YcranaBnuBaem CTpENKU MHIUKATOPOB HA HOJIb.

2) ITpon3BoMM BKJIFOYEHHE M yCTAHABIMBAEM YacTOTY BpAIllCHHS BaJia
neurarens B npeaenax (800+1000)o6/muH, onupasich Ha MOKa3aHUS TaXOMETPa,
P HEKOTOPOM HEOOJIBIIOM MOMEHTE Harpy3kH, KOTOPbId COOTBETCTBYET XO-
JIOCTOMY XOAY MEXaHU3Ma.

3) BeiOupaem mar mpubdaBieHHs] TOPMO3HOTO MOMEHTa O TOKA3aHUSIM
WHJMKaTOpa TOpMO3a B npenenax (5+15) nenenuil.

4) TlocnenoBaTenbHO MPUOABIIEM TOPMO3HOM MOMEHT, Bpallas pyudky
15 (puc. 5), cornacHo BBIOPaHHOTO IIara MO MOKa3aHUSIM HHAMKATOpA, JEIaeM
4--6 uzmepenuil. [1o ycmoBusim nmyHkTa 3.1 HE0OXOAUMO TOJIEPKUBATH MPUHS-
TYIO0 YaCTOTYy BpaIllEHUs Bajla JBUTaTels BpalleHueM pydku 14 (puc. 5).

5) Ilokazanus 000UX WHIUKATOPOB 3aHOCUM B TaOIUIy 1, MPOU3BOIUM
pacuer momeHTOB T m T,, mosyyaeM psin 3Ha4eHUM K.II.J. B 3aBUCHUMOCTH OT
NEePEMEHHOr0 3HayeHusi MoOMeHTa T, Harpy3Ku U CTpOUM TpauK 3aBUCUMOCTH
K.IL.J. B KoopauHaTax T; - 1. OTKiIaapiBaeM K.I1.J. 1) IO OCH OpJIMHAT.

Tabmuma 1

Ne 1 2 3 4 S 6

nl(,uen.)

No(me.)

T]_ Hwm

Tg Hwm

n

Ilpumeuanue. Nyg = CONSt; Ny, N, — MOKa3aHUs UHAUKATOPOB (K-BO Jiele-
HUH).

3.2 OnpeneneHue K.I.J. MEXaHU3Ma IIPU MOCTOSTHHOM MOMEHTE Harpy3-
KU

1) Ctpenku HHOAMKATOPOB YCTAHOBUTH HA HOJIb.

2) IIpousBecTu BKJIIOUEHHE U YCTAHOBUTH HEKOTOPOE 3HAUEHUE TOPMO3-
HOTO MOMeHTa T, HECKOJIBKO MEHEE CPEAHET0 3HAUYECHUS MPU YaCTOTE BpAILCHHS
Bajya aeurareis (600+1000)06/MuH.
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3) BeiOpate mar wuW3MEHEHWs 4YacTOThl BpallleHWUs JBUTATENs
(50+100)006/MuH.

4) V3meHsst 4acTOTy BpaIlleHUs! JBUTratels cienath (4 — 6) u3MepeHui,
NOAACP>KUBAsE TIOCTOSIHHBIM TOPMO3HOW MOMEHT .

5) IokazaHnusi UHAMKATOPOB U TaXOMETPa 3aHECTU B TAOIUIy 2, POU3-
BeCTU pacyeT MOMEHTOB T; 1 Ty, BEIYMCIUTH K.I1.1., IOCTPOUTH rpadvK 3aBUCH-
MOCTH K.I1.JI. 1] OT YaCTOTHI BpallleHUs Bajla JBUTATEII.

Tabmuma 2
Ne 1 2 3 4 5 6
nI[B
00/MHUH
ny(men.)
Tl Hwm

[Ipumevanune. 7, =K,xn, = const

4, MCTOI[I/IKa OIIpCACICHNA TOYHOCTH U3MEPCHUSA JINHEHMHBIX BEJIMYMH

[Tpu npoBeneHun U3MepeHuit He0OX0IUMO MOJYYUTh 3HAYECHUE U3MEpPS-
€MOMU BEJIMYMHBI C 3aJJTaHHON TOYHOCTEIO.

Pe3ynbpTaT n3mMepeHus A0HKEH ObITh BHIPAXKEH JABYMs YHMCIIAMU, IIEPBOE
13 KOTOPBIX COOTBETCTBYET MOKA3aHUIO MPUOOpPa, a BTOPOE — BOZMOKHOMY JIHa-
Ma30Hy MOTPENTHOCTH, 00YCIOBICHHOM KiaccoMm TouyHOCTH K mpubopa. Paznu-
yaroT kjaccel Tounoctu K: 0,05; 0,1; 0,2; 0,5; 1,0; 1,5; 2,5; 4,0, koTopsie yKa-
3BIBAIOTCS Ha IIKaJIe Ipruoopa.

B nactosmelt mabopaTopHoi paboTe MPOBOIATCS MPSIMbIE U3MEPEHUS C
IOMOIIBI0 YacoBoro uHankaropa MU-10, umeromiero kimacc rounoctu K = 1,0.

[Ipu BeIMOMHEHUU JAHHON pPaOOThl MPUHUMAETCS, YTO U3MEPEHUS TEKY-
IIEro 3HAY€HUsI MOMEHTA MPOBOJATCS OJJHOKPATHO U CIy4YaillHbIE MOTPEIIHOCTH
MaJibl, T.€. OHU HE YYUTHIBAIOTCSI.

Paznuyaror TOYHOCTH MPUOOpPa M TOYHOCTH M3MEPEHHUSI ONpPEaCICHHOU
BEJINYUHBI.

TouHOCTE IPUOOpPA OLIEHUBAETCS CIECTYIOIIMMU MOTPEIIHOCTIMH:

abcomoTHOM norpemHocThio + A = X — X0, pa3HOCTb MEX]y U3MEPEH-
HON TTpUOOpPOM BEIMUMHOM X M UCTUHHBIM 3HAYCHUEM HU3MEPSICMOM BEIUYHHBI
X0, oI KOTOPHIM MOKET TOHUMAThCS Pe3yIbTaT U3MEPEHUsI 00Pa3IOBbIM MPH-
oopom;

HpHUBEICHHON morpentHocTeio ¥ = + (A/XH), 31ech XH — mpeaena u3Me-
penust mpudopa.

To4HOCTH U3MEPEHUS OLIEHUBAETCS OTHOCUTEIBHON MOTPELIHOCTHIO
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5:{%}100%, (11)

rje O - mpeaes JOIMyCKaeMO OTHOCUTEIBPHON MOTPEITHOCTH B % OT 3Ha-
yeHus1 X U3MEPSIeMOM BEJTUYHHBI.
3Has KJIacC TOYHOCTH mpubopa K MOXKHO OINPENeTUTh OTHOCUTEILHYIO

noTrpenHocTh: O =+K x(%) , Tak Kak Bcerna [ X<XH ], To 0 > Y u nmoromy

JUIS TIOBBIIIEHUSI TOYHOCTH HEOOXOIMMO, YTOOBI MpeAesl M3MepeHus mpudopa
ObLT OJIM30K K U3MEPSIEMOMY 3HAUCHUIO.
Pesynbrat usmepenus B 0011eM BUIE BhIpaX)aeTcs: (hOpPMYJIIOi:

X:xié%(ﬁj (12)

[IpuBeneHHOM MOIPEMIHOCTBIO OLICHUBAETCS PE3YJIbTAT TOJBKO MPSIMBIX
u3MepeHuil. Pe3yiabTar KOCBEHHBIX U3MEPEHHUM CIeAyeT BBIYUCIATH MO (popmy-
JaM, 3aBUCALIMM OT (PYHKIIMOHAJIBHON CBSI3U MEXAY HCKOMOM BEIMYMHON U Be-
JUYUHAMH, SBJIAIOIMMUCS PE3YJIbTaTOM IPAMBIX U3MEPEHUN.

T

2

T xU

1

Tak npu U3MepeHuu K.I.J. MEXaHU3Ma Nepeladu 1 =

B sTom CJIydac Iojayuum
AT, AT
811 = 2 + 1 -

o, +0

T2 T1*

2 1
Ipumep. Nnnukatop MY-10 ¢ kmaccom tounoctu K = 1,0 mokaszan 3Ha-
yeHue kpyramero Momenta Tp = x; = 0,4 MM, HUHIUKATOP TOPMO3HOTO YCTPOM-
cTBa nokazan Ty = x; = 0,6 MM, HOMUHAJIBHBINA MPEAET U3MEPEHUS IIKaIbl UH-
nukaropa Xd = 1 Mm. Onpenenum K.In.J1. peayKkTopa.
ne—te g5 = XxKe 5
T'xU " xxKxU "

1
5. =Kx [&J% ~10x (%j% =25%

X

1 1)

5,,=Kx (ﬂj% =10 x (%j% =165%

X, )

0, =2,9% +165% =4,15%

= 0OXL0 4 41500 -04+415x 0 ~04+00174.
02x01x 25 100
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5. Conepxanuie 1 0pOpMIICHHE OTUYETA 110 paboTe
OTueT A0KEH CONIePKaTh:
Ha3BaHME JJA0OPATOPHOU pabOTHI;
pa3BepHYTYIO DOPMYJIMPOBKY IEIH paOOTHI;
KHHEMATHYECKYIO CXEMY YCTaHOBKH;
HEO0OXOAMMBIC pacueTHBIC (HOPMYJIBI;
PE3yNbTaThl UCCIEAOBAHUM B BUJIE TAOIUIT U TPa()UKOB,;
pacyeT TOYHOCTH MPUBEICHHBIX PE3YIhTATOB.

Uk wnE

6. Boripocsl my1st caMmoripoBepKu

1. OCHOBHBIE KHHEMAaTUYECKUE CXEMBI IIJIAHETAPHBIX MEepeaay, MPUMEHs-
€MbI€ B IPOMBIILJIEHHOCTH?

2. OnumuTe NPUHLHUI MOCTPOCHHS JTA0OPATOPHOW YCTAHOBKH IJISL HC-
CJe0BaHus K.I1.JI. MEXaHUYECKUX nepenayd?

3. Ilo pe3ynpTaTaM NpPOBEIECHHBIX MCHBITAHWN AaiiTe aHAIU3 BIHUSHUS
Harpy304HOr0 MOMEHTA M MNEPENABAEMON CKOPOCTH HA K.II.J. MEXaHUYECKOU
nepesayu.

4. [aiiTe XapaKTEepUCTUKY U3Yy4aEMOT0 PEIYKTOPa C TOUKHU 3PEHUS K.IL. 1.

5. OnMummuTe METOJ U3MEPEHHUS KPYTAIIUX MOMEHTOB, UCIIOJIb3yEMBbIN B
71a060paTOPHOI YCTaHOBKE.

6. Kakue kiacchl TOUHOCTH HM3MEPUTENBHBIX MPHOOPOB CYLIECTBYIOT B
IIPOMBILUIEHHOCTH ?

7. Kaxoit kacc Tounoctu umeeT unaukatop MY-10?

8. Kak BpIUHCIIAETCS NOTPEITHOCTD U3MEPEHHUS?

JIMTEPATYPA

1. MBanoB M.H. JleTasin MamuH: y4eOHUK 111 MATMHOCTPOUTENBHBIX CIIE-
nuaasHoCTe| By30B /M.H. MBanos, B.A. ®uHorenos. — 9-¢ u3., ucmp. —
M.: Beicm. k., 2005. — 408 c.: ua. 21 cMm.

2. WBano M.H. Jleramm mamun: Yue6H. [l Bry3os/ [lox pea. B.A. ®uHo-
I'€HOBA, - 6-¢ u3., nepepad. — M.: Beicmi. mik., 1998. — 383 c.

3. KonokonbiieB B.A. OcHOBBI IpUMEHEHUS! KOHEYHBIX 3JIEMEHTOB B pacye-
Tax aetaneit mamuH: YueOH. [Tocobue o kypcey Jleranu MammH ajis CTy-
JEHTOB MalrHocTpoutenbHbix creil. / B.A. Konokonbues: Capart. roc.
TexH. yH-T. — CapatoB: CI'TY, 2003. -84 c.; 21 cm.

4. Kypwma3z JI.B. [leranu mamus. [IpoexktupoBanue: cipaBoyHOE yuyeOHO-
meroanueckoe mocodue / JI.B. Kypmas, A.T. Cxobeiina, - 2-e u3a., uc-
npas. — M.: Beiciias mkoina 2005. — 309 c.: uin. 21 cm.

5. Pacuer geraneii mamun Ha 9BM / Ilox pen. H.JI. Pemerosa: Yu. moc.
1151 By30B. — M.: Beicm. mik., 1985, - 368 c.
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6.

Tumodeen C.U. Jleranu mamun: yued. nocooue /C.1. Tumodees, - Po-
croB H/JI: ®enukc, 2005. —416 c.; 21 cm.

BPEMJI, OTBEJIEHHOE JJIS1 BBIIIOJIHEHM A

JIABOPATOPHOU PABOTEI
[ToaroToBka k pabote 0,75 akan. u.
Brimonaenne paboThl 0,5 akan. u.

O06paboTKa pe3ybTaTOB IKCIIEPUMEHTA
1 0hOpMIICHUE OTYETA

OINPEJAEJIEHUE KO®PUIIUEHTA ITOJIE3HOI'O
JEACTBUS IJIAHETAPHOI'O
PEAYKTOPA

PykoBoacTBO K 1abopaTtopHOit paboTe 1Mo Kypcy
«JleTasm MalmmH U OCHOBBI KOHCTPYHUPOBAHUSD)

CocraBunu: [IOTEXUHA Jlapuca HukonaeHa
CABPACOB I'enpux AnnpeeBuy
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