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CHHTE3 WAPHUPHBIX MEXAHU3MOB YEBBIIUEBA C BBICTOEM
BbIXOJHOTO 3BEHA C YYETOM PEAKILUA
B KHHEMATHYECKHUX MAPAX M UHKJIOBOTO K.MLA.

Kand. texu. nayx, doy, SI. T. KHHHUKHHA

PUCCNATPUBAETCS NOUCK KPUTEPUCA OMTUMUSAUUI CUNTESE WapHILp-
Holx MeXaRusHOG Helvuuesa ¢ GuicTOCM bx00K020 svena. I1pusedenm
KexoTopuie peayabTatel ucciedosanuii ¢ nomousro IBM cu106020 Ha-
2pyMenUs 36eRBES U K. . O. PACCHATpUSAeNvX Mexanusxos, TToayuen-
Hbte Oannvie NO3GOARIOT OATo. PeRONEHOALUU MO 8HBOPY HEIABUCUMDLY
2COMETPUNECKUX NOPANETPOS NEXAHUING, KOTOPYE OGECNeNUaoT Hau-
MeHbUllte PeaKuuU 6 KUNCHATUMECKUX NGPAX U MAKCUMGAbMOlE K. . 0.,
OPUENTUPOSONHO ONPEdeAUTs PACKETHBIE HAZPYIKIL NG 3BEHH MEXAHUING.

CHpoekTHPOBAHHBIT 110 KHHEMATHUECKHM YC/AOBHAM MEXaHH3IM MOKeT
OKa3atbes HepaGoTocnocoGHBIM B CBA3H C TEM, YTO CHJB, AcHCTBYIOLLHE Ha
€10 3BEHDLA, BEJIHKH, a K. 1. A, cTpemutest K Hyaio [1]. B takux cayuasx asu-
JKEHHE MCXaHH3Ma CTAHOBHTCSH HEBOIMOXNKHBIM H OH sakiAuHupaer. Ouenka
PaGoTOCOCOGHOCTH MeXaHu3Ma 10 yraam nepefaun (uin aasacuus) [2] B
PAAC Cfyuaes He TAPAHTHPYET ONTHMAJLHOrO pellienns. B nacrosiiee spe-
M3i JIONYCTHMBIC 3HAUCHHSA YIJIOB NEpPelaull  HeperiaMeHTHPOBaHbl, Ha HHX
OTCYTCTBYIOT KAKHE-THGO HOPMbI, YUHTBIBAIOUINE YCAOBHS FKCNAYATALHH Me-
Xaunama. Kpome 10ro, B MHOrOIBEHHBIX WAPHHPHBIX MEXAHHIMAX YIVIBI T1e-
PeAauH He BCErla OTPAXKaloT ACHCTBHTEJbHBIC IHAYECHHS PeaKUHil B KHHe-
MATHUECKHX Mapax W enaosoro narpyxeuns [1]. Tlostomy a navazbHom
JTaie NPOCKTHPOBAHHS MCXAHHIMOB NIPH HEAOCTAaTOuHON HHPOPMALIH O pe-
AALHBIN YCAOBHSX HX PaGOTh JKeJaTeAbHO, KPOME VIJIOB  [epefat, HMeTh
APYTHE KPHTEPHH, N03BOAsOUIE GoJiee OOBEKTHBHO OLEHHTL PabOTOCHOCO6-
HOCTb MexanH3Ma. B kauecTse TAKHX KPHTEPHEB MOTYT CAYKHTL Peakind B
KHHEMAaTHUCCKHX Napax H K. 1. 4. mexaunsma. Kak ussecrdo [3], stu napa-
METPBI SBJASIOTCH BaKHBIMH AHHAMHUECKHMH X4PAKTEPHCTHKAMM MeXaHH3-
MOB, OHH HCOGXOMMMbBI IS PACUETA 3BEHLEB HA NPOYHOCTD, KECTKOCTE, BHO-
PO- ¥ HIHOCOCTORKOCTL H IS APYFHX PACUCTOR, BHIOJHACMBIX [IPH [IPOEK-
THPOBAHKH MeXaHH3IMOB, OLHAKO OCYIECTBHTL TOYHBI CHIOBOI pacueT MHO-
TO3BEHHLIX LIADHHPHBIX MEeXaHH3MOB, OCOGEHHO Ha CTALHH FeOMETPHYECKOIO
CHATE34, 3ATPYAHHTENLHO. ITO OOBICHALTCA, C OHON CTOPOHB, TeM, HTO
TPYAHO ONPERETHTH IHAUCHHS CHI HHEDUHH, TAK KAK HCH3IBECTHBI pasMepbl
W MACCH 3BCHBEB, HX pacrpefenerue 10 06beMy 3BeHa; ¢ APYIofl CTOPOHE,
TeMm, uTO K03QGHUHEHTH TPeHHS B KHHEMATHYECKHX Mapax HMEOT fepemen-
1l xapaktep. OGHYHO 3Ty 3afady pellaioT NPHOIHKEHHO, YUHTBIBAS TOJNb-
KO TEXHO.TOTHUYeCKHE CONPOTHBICHHS, HHOMA YACTHUHO CHabL Tpenus. [loge-
P# MOMIBOCTH Ha TPeHHe NPUOAHAKEHHO OUSHHBAIOT WHKJOBBIM K. 1. A O6a
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[image: image3.jpg]MeToaa (mpuOJAHKEHHBI H TOUHBIA) A4I0T GJAM3KHE A NPAKTHYCCKHX lie-
acii pesyabTathl [1, 4], 103TOMy Ha 3Tane reOMETPHUECKOrO CHHTE3a A0CTA-
TOYHO HMETH l'lpHﬁJlM)KEHHNE JAAHHBIC O CHJIOBOM HArpYyXeHHH 3BCHLCB. Har-
PY3KH, KOTOpbie MOABJAIOTCH OT MACC 3BEHBEB, 4 TAKKE CHAbL TPEHHA O6kIN-
HO YUHTHIBAIOT NPH OKOHUATENLHOM (AMHAMHUECKOM) NPOCKTHPOBAHHH,

Pric. 1. Pacuernas cxema Mexannsva

Ha pue. 1 npuseaena KHHeMaTHUCCKas cXeMa INaPHHPHOTO MCXAHH3Ma
YeGhiliea ¢ BBICTOEM BBIXOAHOrO 3BeHa. [Ipi ero curTese 06GLIYHO 3a1a10T
[5, 6]: NPOAOVIKHTEABHOCTL BHICTOS, KOTOpAs ONpeAeAseTcs yriom 2a 1o-
Bopota kpusoinna OA, yron pasmaxa f,, u kosppuument K usmenenns
cpeaHeli CKOPOCTH BHIXOAHOTO 3BeHa. He3aBHCHMBIMH BHIXOAHBIMH HapaMeT-
pamu cHHTe3a sipasercst yroa Q usnoma matyna ABD n  mexocesoe pac-
crosine a=loc/l, rae [=lap=Ipc=Ipn =1— MOy b UIMEPEHHUST ANHHEL
Bcee ocrasbibie reomerpuueckie (OTHOCHTeMbHbIC) napamerpst (r=/loa/l,
R=lpe|l, b=Igp|l, ay=lor/l, ay=I¢r/l) oanosnauno onupeseasioTes napa-
metpami a, B,, K, Q, a [6]. [Lusi onperesnenns AefiCTBHTENbHBIX Pa3MepOB
MeXaHH3Ma BBOASIT OJIHH H3 ACHCTBHTEJLHBIX PA3MEPOB MEXaHH3Ma, HATPH-
Mep, MexoceBoe paccrosiiine lor. B 3TOM cayuae MOLYJh H3MEPEHHs AJIHHLL
I=lor/l. Octansibic pasMephi ONPEACASIOTCS NPOHIBEACHHEM OTHOCHTE/h-
HOTO napameTpa u Moayas [,

OGoanauum uepes My BesuMHy NPHBEACHHOTO K BHIXOAHOMY 3BCHY
EF (puc. 1) cyMMapHOrO MOMEHTa CHA CONPOTHBJCHHS, KOTOPHI B 06uLEM
BHE MOXKHO NPEICTaBHTh TAK:

M, = M, + M, (0]
rae Mo — npuBeieHHb K BHXOXHOMY 3BeHy EF MOMEHT CTATHUECKHX CHA
conporusienus: My =—1/J e5— NPHBEACHHBI K 5TOMY JK€ 3BCHY MOMEHT

JAHHAMHYECKHX CHJ (CHJI MHEepUMH) BeloMbix Macc. 3aech J, — MOMeHT
HHEPIUHH BEIOMBIX Macc, NPHBCACHHBIX K KopoMmbicay EF, e5— ero yriosoe
yekopenne (npn oy =const es=¢s"@% rae ¢”s=d>qs/dg® — ananor yrao-
BHIX yckopennii 3sena EF, @ — yraosas ckopocth kpusouwnna 0A).

B GespasmepHoM Biae 3apucnmocth (1) moxwuo sanncats [4, 7] rax:

@, (2)





[image: image4.jpg]rae Msy, = Ms/l, 02, My =M, '/, @2 — COOTBETCTBEHHO NO3HILMOHHBIC HH-
BapuanTh (6e3pasMepHble KOSPOUIUHEHTB) NPHBCACHHBX MOMCHTOB CYM-
- MAPHBIX 1 CTATHUECKHX CHJ CONPOTHRACHHS.

Yeuaue Fy, nepeaasaemoe warynom DE, MOKHO ONPeACINTh, ¢Cau npe-
HeOpeuh BAHSHHEM KACaTCALHON COCTABASIONLCH ITOTO YCHAHs Ha TPeHHe B
mapuupax. [Ipn OOBIYHEIX TEOMETPHUECCKHX COOTHOUICHHSX NOAOGHBIC A01Y-
menns Heeymecrsentnl [4]. Torna u3 ycaosus pashosecnsi kopombicda EF

oYUM
Fy = Myf(h— frre — furs), ®)

vae h=1gpsin g, fr, fr— KO3pOHUHENTH TPEHAA B KHHEMATHYCCKHX napax
F w E; rg, re— ux paanyc nand. Ecin HEBOIMOKHO Jake NpPHOJIHKCHHO
OIEHHTH 3HAMeHHs KOIPDHIUHEHTOB TPeHUs H paauycos nand wapuupos £
u F, 1o npunnmaior Fy=M;/h. 7

Mas onpesenenus peakunii B OCTaNLHBIX KHHEMATHUECKHX NApax Mexa-
HH3Ma paccMOTpHM pasHoBecke martyna ABD nox aeiictsuem Tpex cua Fu,
Fy n Fy, npeneGperas BAHAHHEM CHJL TPeHHA Ha BekTopn cha  Fon Fa.
Torna

; Sin (¢ — %) . p sin (23— 1) )
: sin (1, — %) ' sin (1 — #2)
Yroa y; Haxoaum Ha pacemotpenns A ABP
T al (5)

rae PB=sin(gs—q's)/sin (g4s—qs).

Pasneans yeuaua Fo, Fs, Fy na moayab uamepenus cua (J,0,2"), no-
AYUHM HHBapHaHTBL CHa Fuy, Fyy, Fyy. BHBOL 3aBHCHMOCTE 405 Onpee)
HHS CHJI, HX HHBAPHAHTOB H MTHOBCHHBIX K.MLJL MexakH3ma Jan B [7].
LIHKA0BO/ K. 1L . 1), ONPEACASICM KK CPEAHee apHBMETHICCKOE 3HAUCHIE
MIHOBCHHBIX K. 1. .

Ha ocHosanuu nosyuennsix sasHcHmocteii ¢ nomoubio 9BM nposeae-
Hbl HCC/ICAOBAHNA HHBADHAHTOB CHJ, MOMEHTOB CHJ H K.ML A  MexaHH3Ma
fPH PASAHUHBIX 3HAYCHHAX TCOMETPHUECCKHX MAPaMETPOB HCCJACAYCMBIX Me-

Xannamon: , «, a, ,,=20°, K=1. Harpy3ka Ha BHXOJAHOE 3BEHO NPHHH-
Magack: cratuueckas (M, =0), annamuueckasn (M, =0) n KoMOGHHIPO-
paunas (Mo, =1; 2, M, =-4qs”), K03pPHUHCHTH  TPEHIS B KHHEMATH-

weckux napax f=0,1, kpome wapuupa O (f,=0,05), oTHOCKTEAbHBIE PaHY-
chl nang wapuupos B npeaenax 0,05..0,08. MMapamerput Jy, @, [ npunnma-
JIHCh paBHBIMH einie. [TPOBOAHANCH HCCACAOBAHUS TOJILKO TAKHX MC
HH3MOB, B KOTOPBIX YP/Ibl IEPeaun |, H pz HAXOAHIHCH B nipegeaax 30...150°,
T. ¢ B paGoueit 30He CyllecTBOBAHNA MexaHH3MoB [2].

Ha puc. 2 nokasano cemeiictBo KpuBBIX Faure Faur, Frry Mye W 7,
B 3ABHCHMOCTH OT MEKOCEBOTO PACCTOSHHSI @ NPH PA3AHUHBIX 3HAUCHHAX Q
i AuHaMnucckoii narpyske (My=—q”s), rae Fiuge My —MakcuManbibie
anauenns nupapuantos cua F; (i=2, 3, 4) u momenta M,. Yewans F;,, B
npesenax paGouch 06/1aCTH  CYULCCTBOBAHHS MEXaHHIMOB, Kak NpaBiio,
HMEIOT MHHHMYM, OCOGEHHO 3TO 3aMETHO TOT/Ia, KOTAa AHANA30H BO3IMOXK-
HBIX 3HaueHuii @ sHaunTeabnbil (2<75% ¢ 50...240°). Baaronaps sromy
MOKHO BHIGPATh TaKHe reoMeTpHuecKHe mapameTpsl Mexannama (Q, a), xo-
TOpHie 0GECNenBaIOT HaHMEHbIIHe PeakUHH B KHHeMaTHyeCKHX napax, Oa-
HAKO 3HAUCHHS 4, NPH KOTOPBIX 3aBHCHMOCTH Fi\r (@) (mas oO#HHX B Tex
Ke 3HaueHui Q W @) AOCTHraloT MHHHMYMa, He coBnafalor. OuesnaHo,
34 OCHOBY caietyeT 6path Te 3HAUCHHA @, NPH KOTOPHIX Fuy,  JAOCTHPACT MH-
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[image: image5.jpg]HHMyMa, TaK KaK Fyyr 10 BeAHYHHE MPEBOCXOAHT Fiiw B Fage [pumepHc
TPH TAKHX Ke JHAYCHHSIX @ HMECT MHHHMYM dyHKins F . (@) 0 MakcAMyMm
i (@)

IlogoGnas kapTHHA HIMEHCHHS MAKCHMAALHBIX 3HAUCHHI HHBAPHANTOR
CHIL 1 MOMCHTOB CHJI COXDAHSETCS H TIIPH CTATHYCCKOM HArpyKeHHH BHIXOJ-
HOTO 3BCHA.
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Piic. 2. BAusHie reOMCTPHCCKIX NapAMCTPOR @ 1 @ WA BEAVUHHY  NAKCHMATLIN

anatenii HBAPUANTOR CILT, MOMENTA CHAI 1id Bady KpUBOUIMA i NAKIOBOTO K.1. 4

wexammaa: fn=20% K=1; a=25% Q, rpax: I—100; 2—110: 3—120, .; /19—280;
20—290

AHAAM3 NOAYUCHHBIX LAHHBIX [O3BOJSCT CACNATH BBIBOA, 4TO s
YMEHDIICHHS CHIOBOrO HArpy/KeHusi 3BEHbEB H HOJAYHCHHS MAKCHMAAbHOIO
UHKJAOBOTO K. I JI. CJEAYeT HCNOJAb30BATL MEXAHHIMBL, B KOTOpHYX Q=
50...240°. Oco6eHHO BaKeH BHGOP BEJIHUHHB MEKOCEBOIO PACCTOAHNA @,
TAK KAK HE3HAUHTEJABHOC €ro H3IMEHEHHe MOMKCT NPHBECTH K CYILECTBEHHO-
MY VBETHUCHHIO CHIOBOMO HATPYAKEHHS MeXaHH3MA.

TTpuseAcHubC A4HHbIC 3HAYCHUT WHBAPHAHTOB cHa  Fiy W MOMeHTE
My, MOKHO HCHOBL3OBATH A5 NPCABAPHTELHOTO  (OPHEHTHPOBOUYHOTO)
pacuera 3BeHLEB HA NMPOYHOCTh, YMHOKHB HX 3HaUCHHY Ha (HU3HUECKHe MO-
JLyJIH H3MepeHus,

(i E i (o020 My = My (Jyor?),

rae Fi,, M, — nanGoabuine (0GBMHO pacueTHble) 3naueHus yewiui (F
Fy, Fy) nau moMenta Ha saay kpusomuna OA.

AHanornvnble AaHHbe NMOAYUYEHB AJH APYTHX 3HAUEHHA (POIOJNKH-
TeABHOCTH BHICTOS H BHAOB HATPYKEHHS BBIXOAHOTO 3BeHd.
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