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NPEAEJbHBIE 3HAYEHHSA KO3®®UUMUEHTA U3MEHEHHUS
CPEJIHEH CKOPOCTH BbIXOJIHOIO 3BEHA MEXAHU3MOB
YEBBIWEBA C BbICTOEM B CJAYYAE NMPUCOELAWHEHHUS
CTPYKTYPHOW TPYIIbI 2-ro KJIACCA 2-ro BUIA

Kano. rexu. nayx, doy. 1. T. KHHULKHI

Hsaaeaercs meroduxa cunteaa no  3a0GHKOMY — KOOHUUUCHTY

Ccpedne cKopocTU B6IXO0HO20 36ena ATMBOOOBPAHIY  MEXANUINOG
YeGbuuesa ¢ 8bICTOCM U NPUCOCOUNCHROR  CTPYRTYPHOW  2pynnod 2-20
Kaacca 2-20 guda. Hcnoavsosanue nosepuytozo naawa cxopocted Ga-
JUCHOZ0 MEXQHUING SHAWUTEABNO. Ynpowaer pewenue sTod 3adasii.
% 11pugodatcs OCHOBKbIE Pe3YAbTATOL HCCACOOBAHUL,  BHNOAHCHHBIX
¢ nosowsio IBM, npedeasubix snawenud 37020 KOIpPUUUEnTa U Od-
10TCA peroMendayuu no GuBOPY 2OMETPUYECKUX nRGPAMETPOS  UCCA-
QYembix MEXAHUZMOB.

Baxnoil XapakTepucTHKOfi MEXaHH3MOB MEPHOAHYECKOTO ABHIKEHHS 5iB-
Jaserest kosdduunent K uaMeHeHus cpeaneii CKOPOCTH ABHMKEHHSA BbIXOAHOTO
3pena, Mo KOTOPHIM TNOHHMAIOT OTHOLICHNHE CPeiHeli CKOpOCTH 0GpPaTHOro
(xoa0cToro) xoma K cpeameil ckopoct mnpsmoro (paGouero) xona. Ero
MOMKHO BHPA3HTh Kak OTHOUIEHHe lepHoiaa f, NPAMOro Xoaa K nepuoay fo
0GpaTHOrO X013, a NPH () =Cconst Kak OTHOUIEHHE COOTBETCTBYIOLHX YIJIOB
TIOBOPOTA BXOJHOTO 3BeHa [, 2].

Paccmartpusaemble Mexannambl (puc. 1) oOpasosansl myTeM NpHCOELH-
HeHHS K CHMMeTpHUHOMY JMGa006pasHoMy mexanuamy YeGsimena (JIMY)
CTpyKTYpHOfi rpynnsl 2-ro Kaacca 2-ro Buaa [3—5]. BbicToii BBIXOAHOrO
3peHa (mos3yka 5) mojiyuaeM 3a CueT TOro, UTO TpaekTopus Touku D ua
yuactke D\D)’ npuGauxkaercs K ayre OKPYKHOCTH paanyca R ¢ neHtpom B
Touke Oy. Ecan anuny watyna 4 seiGparte pasuoil paguycy R, a manpas-
JIRIOULYI0 X—X, BAOJb KOTOPOIl NepeMeilaeTcs NMOA3yH 5, MpoBecTH uepes
Touky O, T0 NP NPOXOKAEHHN LeHTPoM wiapuupa D yuactka DD’ noa-
ayH § OydeT HENoABMXKEH W 3afiMeT Kpaliee HikHee N0JOXKEHHE, KOTOPOE
copnagaer ¢ Toukoi O). 3a 370 Bpems KPHBOWHT [ NOBOpayHBAETCSH Ha
yroa 2a.

Bropoe kpaiinee nojioxKenne noJAsyH 5 3aiiMer toraa, Koraa maryn 4
GyJieT pacno/oxeH HOPMaJbHO K BEpXHeil BeTBH MATYHHOH KPHBOI TOUKH
D. Ecan nanpapasiomas Y—x coBnajaaer ¢ ockio COy cHMMeTPHH 1aTyH-
Hoit Kpupoit, To kosduwient K=1, tak kak ¢, =qo. [Tpn oTkAOHeHNH Ha-
npasasionieiil x—x oTHocuTeabHo ock CO; nonoxenne watysa 4 B BepxHem
KpaiiHeM NOAOXKEHHH KaK HOpMalu K WaTyHHON KPHBOH OyaeT cMeleHo
OTHOCHTE/ILHO ee OcH, Touka A Kpusommna Takze GyleT oMelleHa OTHOCH-
Teabho anunn OC, nostomy @, qo. CilefoBaTe/bHo, MeHss yroa y, onpe-
NeAsIOUtil NoJoKen1e Hanpapasiouell Xx—x noisyHa 5, MOXKHO H3MENATH
ko punmnent K.

3anavua nPOEKTHPOBAHNS WAPHHPHO-PBIYAKKEIX MEXaHH3MOB N0 3aiak-
HoMy Kos(uiienty K cBOANTCS K ONpeiefieniio PasMepoB 3BeHbes Gasuc-
noro mexannama (Q, @, a=0C/AB) u pasMepoB HPHCOSAMHEHHON TPyNMbI
(yraa x). Ocrabibie OTHOCHTE/bHBIE pasMepbt Mexanusma (r=0A/AB,
Z=C0,/AB, R=DE/AB) onpeaeasioresi napamerpamu Q, a un a [3—5].
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1. Tlo 3ananomy kosdduumnenty K Haxoaum yros noBopota KpHBOILM-
fla 3a NePHOJL NPAMOTO Xoaa

2K a)

Pns

R

Puc. 1. K cunTesy Mexanusmos no 3axannomy Kosdouun-
©HTY H3MEHeHHS cpeauedl CKOPOCTH BHIXOAHOTO 3neHa

2. OnpejesieM NoJoKeHHe 3BeHbEB Ga3luCcHOTO MeXaHH3Ma 10 yray
pr1=c+@,. B 9T0M nonoennn noasyn 5 A0/KeH HAXOAHTBCA B BEPXHEM
KpaitHeMm MoJoXeHnu, a WwaTyn 4 coBnazath ¢ HOPMAIbIO K WATYHHOR KpH-
BOIf, poBeneHHON Yepe3 TOUKY D, Wil ¢ NePHeHIHKYAAPOM K BEKTOPY CKO-
POCTH 3TON JKe TOUKH.

3. CTpGHM B 3TOM MOJIOXKEHHH MJIaH CKOPOCTefi Ga3ncHOTo Mexannama
nau, uto eule yaobuee, nosepuytoii Ha 90° muan ckopocreii. Torza mosep-
nytiil Bektop V,, Gyner cosnajath ¢ nosoxenuem maryna 4. Taxue naa-
Hbl MOXHO CTPOHTBL HEMOCPENCTBEHHO HA KHHEMAaTHYECKOii cXeme MexXaHH3-
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[image: image4.jpg]Ma, npuHAB AAuRy otpeska O, H300paralouero cKopocTs ToukH A, pas-
Hoil orpeaky OA, otpesok Od xapakTepusyeT Be/WuHHY H HanpasjeHue
TIOBEPHYTOrO BEKTOPA CKOPOCTH TOUKH D.

4. Yepes touky D nposoaum JuHiio, napamiensiyio otpeaky Od, mna
nell orkaaassaem aanny matyna DE. Ecam R>0 (tpaexrtopus toukn D
Ha ydacTKe NPHOMIKEHUs BBINyKAasn), T0 otpesok DE oTKianbiBaem BBepx
ot Toukn D, npu R<0— Bru3 ot Toukn D,

5. Tposoaum! otpesok OiE, KoTophiil onpenenseT MaKCHMadbHbIH XO0A
N0JI3yHa & W NOJOKEHIe ero Hanpasasiollei.

Sra 3anaua MoxkeT GHITb pelleHa aHAMHTHYECKHM cnocoboM. [Las 3Toro
3aMHCHLIBACM CHCTEMY YDABHEHHH, KOTOpBIE ONPENeNsIoT KOOPAHHATHL TOUEK
Oy (x1, th), E(xg» Y£), D(xps yp) B cicteme koopaunar xCy

Q
=Zcosw — . yi=~Zsin

Xg=xp+Rcost, yr=yp+

lc oy 19, [ 0

=
Xp==pcos (T—*k f )'D*PSI"‘(

.

Q—p sing
E=g, 1% p= in [ ——L = arcsin )
rae f=u;1 [ n( 3 ) b == arcsil e
)
Y —=arcsin ﬂﬂjL 5 :L,z":rc;lni;
Od 2
=V a*FriJ-2arccos o, ;

Oa sin (p— 3%,)
sin py p

Qa=V O* +ba* — 206 bl cos (2 — p,) , bd—ab=

Orpesok 0d=1, Ag=g;—n. Torza

Xp=%y

3xech W HHXKe BepXHUE 3HAKH MPUHMMAOT npH R>0, HmkHue — npy
R<0.

Yroa y, onpeensiouii nojoKeHne Hanpasasouel noji3yna 5, cyuie-
CTBEHHO BJHSET Ha 3HAUEHHs YIJIOB MepefadH jo. Ecau ke B KaKOM-TO mo-
JOKEHHH MEXaHH3Ma YIOJ py (MM Q) CTAHOBHTCH MEHbIIe JOMYCTHMOTO
suauennss [p], TO MOXeT HACTYNHTbL 3aKNHHWBaHHE MeXaHH3Ma. IT0 ycio-
BHE SIBJIAETCS TeM OrpaHHuEHHEM, KOTOpOe ONpeleJsieT fnpejie/bHbie 3Haue-
s Kospuuuenta K. OGLINHO B IIADHAPHO-PLIUAKHBIX MEXaHH3MaX NPH-
numaior [p] =30%

Jlns BbIBOAA ypaBHeHHs IS yrAa nepefaun pp yA0GHO CHCTEMY KOOp-
aunar xCy noBepHyTh Tak, uToObl och abcuuce X Obla napajijenbHa Ha-
npasasiomedi O,£. B stom cayuae opmunatsl Touek Op u D Bupaxaiorcs
YpaBHEHHAMH

Y2 =291 €08 ¥y — X Sin s Yp, =YpCOS Y — XpSinyy,
T/€ 3 — Yroa MOBOPOTA CHCTEMBI KOOP/MHAT,
x|=ntx—‘9/2.

Toraa Py =arc cos Ry"' ‘
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Wi Onpeaeselbl MakcHMadabHble 3naueHus kos(guuuentos K npm Beex
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Munnmanbibiv 3uavenne kospuunenta K (Kqin) 6yaer npu oTkao-
HH uanpasnﬁmmeﬁ X—X BJEBO OT OCH olc D.Jlﬂ JlaHHBIX MeXaHu3MoB
wir = 1/Kmax. B nanseiimem noi npenedbiuiv snauennem K Gyaem no-
IHMATh €ro MakcHMagabHoe 3HaueHHe K pax-
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Puc. 2. [Ipumepsl Rnarpamm npeAeibHLIX 3HAaeHHil
Koapduumnenta K 0T MeKOCEBOro PaccTOsHHS @ H
NPOACAKHTEALHOCTH ~ BHCTOR _ BHXOAHOTO ~ 3BEHA:
Q=240 a, rpan: 1-25; 2—50; 3—75; 4—100;

5—125; 6—150
-
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Puc. 3. Bansuue yraa uaioma WATYHA H NPOAOUKHTEHOCTH BLICTOS HA Be-

JAHYHHY NpeAeAbHBIX 3Hauennit Kospduumenra K; a, rpax: /—25; 2—50; J—
00; 4—125; 5—150

. B xauectBe npumepa na puc. 2 AaHbl AHATPAMMbL NPEENLHBIX 3Have-
it Kos(duunenta K B 3aBHCHMOCTH OT MEKOCEBOTO DACCTOSHHS @ TPH
43JHYHON NPOJOJIKHTENbHOCTH BLICTOSI BHIXOAHOrO 3BeHa H Q=240°. Ana-
OFHYHBIE HArPAMMbl MOJYYEHBl H VA APYrHX 3HaueHui Q.

Ananus STHX AHArpaMM MO3BOJAET CHeNaTh ciefyioue BuBoas. Ko-
pumpent K=1 Gyzer npeaesbHEIM B TOM cayuae, KOrAa, § OAHOI CTOPO-
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(A5 MEXaHH3MOB, B KOTOPhIX Q=240°, 3T0 HACTynaer npH 3HAYCHHAX
a=1,0 u a=145 ... 1,65); ¢ apyrofi cropons, Korga R—oo (a=1,02..1,17).
TlpubamKkenne yrioB py K JAONYCTHMbIM 3HAYEHHSM Hapyulaer MJaBHOCTb
navenenns 3asucumoctd K(a) u orcekaer wacte obaactin a, koraa K>1
(na puc. 2 370 BuaHO no 3asucnMoctn K (a) npu a=150°). B mexanusmax,
B Kotophix R>0 (Q<180° nan Q>270°), dynkuus K(a) umeer TOABLKO
ONHH MAKCHMYM. .

Ha ocroBanuu AmarpamMm puc. 2 GHAH TOCTPOEHH AHAFPAMMBI TIPE-
Aeablbix 3HaveHnii Koadduinentos K B 3aBUCHMOCTH OT Q NPH PasAHYHBIX
snavenusx a (puc. 3). Mexkocesbie paccTosinus @, NpH KOTOPHIX Ko3(u-
unent K CTaHoBHTCA MaKCHMaJbHLIM, NPHBEACHE! B Tabaule.

Tabauya

“anluennu MEKOCEBOTO PACCTORHHA ¢, NMPH KOTOPHIX OGECNEUHBAIOTCH MAKCHMAAbHBIE
KOI(POHUHENTH HIMEHEHHN CPelHell CKOPOCTH BLIXOJHOFO 3BeHa

2 tpan

By rhens: <oy 50 7 100 125 150
150 0,88 0.87 0,85 0.86 s
160 0.95 0,93 0192 0,90 =
170 1,02 1.00 0.98 0,96 =
180 1,09 1,08 1,03 1,02 - 5
190 1.15 1,13 1,09. 1,07 1,18
200 1,21 1,19 1,16 1,13 1,20
210 1,29 1,2% 1.23 1,19 1.21
220 1,35 1,32 L 1,28 1,24 1,24
230 1,41 1,38 1,35 1,40 1.24
240 1,48 1.4 1,41 1,36 1,26
250 1,53 1,50 1.47 1.43 1,20

., 260 1,60 1,57 Ot 1.50 1,34
270 1,66 1,63 1,61 1,57 ’ 1,41

Tpumeuanne 3nauends @ npuseiens ¢ TouyHocThO *0,02.

M3 anarpamm pic. 3 BHAHO, KAKOBhl MpEAENbHO BOIMOKHBIe 3HAUSHHS
koa(uudenta K nccaenyeMbIX MEXaHH3MOB, a TakKe 06JacTH H3MeHeHii
yraa Q M NpOAOJMKHTEJBHOCTH BHLICTOS BBIXOAHONO 3pena. Jlas npakThuec-
KOTO TMPHMEHEHHs (C yYeToM HPYrHX YC/AOBHH, NPEABABASEMBIX K STHM Me-
xaunamam [4—6]) wanGosee mepcnekTHBHH 3Hauenus 150°< Q<270
a<125°. B 3tux mexanuzmax kos@uuuent K MOHOTOHHO BO3pacTaer ¢
yBesuueHHeM Q M @, YTO OOBSCHAETCS XapPaKTePOM OuepTaHus LATYHHOI
KpuBoii (¢ yBeanuenuem Q W oo OHa CTAHOBHTCSl GoJiee BHTAHYTOH B CTOPO-
i o ocit CO,). Boslee caoxnbiii xapaktep nveer sasucumocts K (Q) npu
GOJIBIINX 3HAUYEHHSX o HAH Koraa Q npuG/KaeTcs K CBOeMy BepxHeMmy
HAH HUXKHeMy npemenaM. 3jaech xapaktep uameenus K(Q) sapucur He
TONBKO OT YIJIOB NEpejayn Wg B NPHCOGAHHEHHON rpynne, HO i OT yria me-
penaun py B Gasuchom mexanusme. [To 3THM JKe NpHUMHAM C yBeJHuyeHHEM
NPOJOJUKHTENIBHOCTH ~ BHLICTO  BBIXOJHOTO 3BeHa, AMANasoH 3HaueHnii Q
YMEHbIIACTCS. 0

TMoayuentble RaHHBIC NO3BOAAIOT KOHCTPYKTOPY BIGpaTh Takue napa-
METPEl paccMaTpHBAaEMBIX MexaHH3MoB (Q, @, a u K), npu KoTopeix rapa-
THPOBAHBI 3HAYCHHsI YIVIOB NEPefayi B A0NYCTHMBIX NPeAesax H TeM caMbiM
yCTpaHseTes 3aKAHHHBaHHE MeXaHH3MOB.
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