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JIBUT ATEJIbHBIVI ACHHXPOHHBIN KEJIE3HOJJOPOKHBIN ITPUBO/I

PaccmoTpensl Bompockl co3JaHus  MOTOPHOIO
NIpUBOJA JI pa3beAUHUTEIEH KOHTAKTHON CETH JJIEK-
TpU(UIUPOBAHHBIX YYaCTKOB JKEIEC3HON JOpOrH Ha
OCHOBE aCHHXPOHHOI'O JBUTaTeNId U HEIUHEHHON Me-
XaHUYECKOM Mepefayd, a TaKXe BOIIPOChl CHUHTE3a

KPUBOJIMHEHHOI'O KYJIUCHOTO MEXaHHU3Ma I JAHHOIO
NIPUBOJA.

KiroueBnble coBa: NpuBOJ, Kyluca, pa3beau-
HUTENY, ACUHXPOHHBIA JBUraTElb, PEILYKTOPBI, KpH-
BOUIMII.

D.M. Makarevich, S.D. Makarevich

MOTOR ASYNCHRONOUS RAILWAY DRIVE

The work purpose consists in the development
and creation of a new design of the motor drive for cir-
cuit breakers of a contact system of electrified railway
track sections, the analysis of the curvilinear rocker
mechanism synthesis for this drive.

A possibility of the curve synthesis for creation
of a link ensuring a specified law of motion at the
known geometrical parameters of a unit and also speci-
fied power and kinematic parameters of input and out-
put units is analyzed.

The investigation results allowed developing,
designing, manufacturing and testing a motor drive for

Beenenue

Jnga npeanpuaTui xKene3Hou JOpPOTru B
PecniyOnuke benapycs u Poccuiickoit ®ene-
pauMM  aKkTyagpHa npoOjemMa  co3daHus
HAJEKHBIX U HEJOPOTUX JIBUTATEJIbHBIX MPHU-
BOJIOB Il NIEPEKIIIOUEHUSI KOHTAKTHBIX pa3b-
eIMHUTENIEH Ha ee AJIEKTpUPUIMPOBAHHBIX
yuacTtkax. [IpuMeHsieMble B HacTosLIEE BPEMSI
npuBo bl (YMII-2) pazpaboTtanbl U U3roToB-
JieHbl Oosiee TPUALATH JIET Ha3ad U HE COOT-
BETCTBYIOT TEM TEHJECHIUSAM, KOTOpbIE Hame-
TUJIMCh B MIOCJIEAHEE BPEMs IIPU CO3JAHUU Ta-
KOTO pOJIa  YCTPOMCTB: YHNPOUIEHHUE KOH-

IlocTanoBka 3aga4u

OpauMm u3 TpeOoBaHUM, TpPEIbIBICH-
HBIX K TIPUBOJY ISl IEPEKIFOUYEHUS] KOHTAKT-
HBIX pa3beIUHHUTENCH, ObUT OTKa3 OT MpUMe-
HEHUSI B €ro KOHCTPYKLIHMH KOJIJIEKTOPHOIO
nsurarens. [losTomy ObUIO IPUHSITO pelICHUE
HCIIOIb30BaTh B KOHCTPYKIMH 00Jiee HaIexk-
HBI U JEUIEBbIA ACUHXPOHHBIN JBUIATEllb, A
€ro HEeJ0CTAaTKU (HEOOIBIIONW KPYTSIIHN MO-
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switching contact breakers of electrified railway sec-
tions.

The results of this work allowed creating a mo-
tor drive with a rocker mechanism consisting of two
arched guides which has a possibility to increase con-
siderably a rotational moment imparting to a working
element at the moment of the breaker switching on or
out.

Key words: drive, link, circuit breakers, asyn-
chronous motor, reducer, crankshaft.

CTPYKIIMH, CHU)KCHUE rabapuToB, MaTepHuaio-
E€MKOCTH, a TaK)K€ YMEHBIICHUE JHEProIo-
Tpebnenus. Kpome 3toro, opranusamnuu, Kc-
TUTYaTUPYIOTUE JIBUTATEIBHBIC TTPHBOJIBI JIIS
MEPEeKITIOUYEeHNs KOHTAaKTHBIX pa3beAMHUTE-
JieH, BEIBUHYJIH TPEOOBAHMS 110 YITYIIICHUIO
UX pabOThI: YBEIMUEHUE KPYTAILIETO MOMEHTA
B HavaJie MIOBOPOTA BHIXOJHOTO Bajia IPUBOJIA
(mo 300 Hm) m oTka3 OT HMCIIOJIB30BaHUS B
KOHCTPYKIIMU TIPUBOJA KOJUICKTOPHOTO JBHU-
raTesl.

MeHT [1]) KoMIeHcHpOoBaTh MPU MOMOIIHU pe-
OyUUpYIOLIero MexaHusma. Takum obOpazom,
peAyLUpPYIOLINI y3€l IpUBoa AJis MEPEKIIO-
YEHUs1 KOHTAKTHBIX PAa3bEIUHUTENICH JOKEH
obecrieynTh HEOOXOIMMBIM KpPYTALIMA MO-
MEHT Ha BBIXOJHOM Bally IPHUBOJA, & TAKXKE
pa3roH aCUHXPOHHOTI'O ABUTaTElIs.
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Meton pelIeHud 3a1a4Y U AaHAJIHU3 MOJYYCHHBIX Pe3yJabTaToB

Jns pelieHWss TOCTaBJICHHOW 3aiadu
OBUTH WCCIICIOBAaHBl Pa3INYHBIC BapPUAHTHI
KOHCTPYKUUN JBUTATENbHBIX MPUBOJOB IS
MEePEKITIOUCHUS] KOHTAKTHBIX Pa3beIuHUTENCH
(YMII-2, I[1AB-20 u np.).

[To pesynbraram uccnenoBanus [2] B
KauecTBE MPOTOTHUIA JJs HOBOTO MPHUBOJA
penieHo ObUIO BHIOpPATh KOHCTPYKIMIO TPH-
Boza [1/IB-20, ycoBepieHCTBOBAB €ro peay-
UPYIONIYI0 4YacTh. {71 3TOro HE0OX0IUMO
OBLIIO pemuTh ABe 3amauu: MoBbICHTH KIIJ]
MIEPBOU CTYIMEHU PEIYKTOpa, a (POPMY KYIUCHI
CKOHCTPYHUPOBATh TAKMM 00pa3oM, 4TOObI OHA
MO3BOJIsIJIa Pa30THATHCS ACHUHXPOHHOMY JIBU-

raTeNo 0 HOMUHAJIBHBIX 000pOTOB 0€3 3Ha-
YUTENFHOW HArpy3kd, a TaKKe YBEIUYHUTH
KpYTALIUHA MOMEHT Ha BBIXOJHOM Bally IMpH-
BOJA.

[Ipoananu3upyemM BO3MOXHOCTh CHHTE-
3a KpUBOM JUIs CO3JaHUs KYJIUCHI, 0Oecreyn-
BaloIleH 3aJJaHHBIA 3aKOH JABM)KCHUS MPH H3-
BECTHBIX T€OMETPUYECKUX MapaMeTpax Mexa-
HU3Ma, a TaKXKe 3aJaHHBIX CUJIOBBIX M KUHE-
MaTUYECKHX MapaMeTpax BXOJHOTO U BBIXOJ-
HOTO 3BEHBbEB. PaccMoTpum oOmuid cirydaid
B3aUMOJICHCTBUSL JBYX 3BEHBEB: KPHUBOIIMIIA
U Kynucsl (puc. 1).

Puc. 1. K KMHECMATUYCCKOMY aHAJIN3Yy KYJIMCHOI'O MEXaHHU3Ma

3aaHHBIMM ~ TTApaMeTpaMu  CUUTAEM
JJIMHY KPUBOILMIA l,, paccTosHUs BAOIb OCH
abCIucC Xp102 U Yoi02 - MEXAY LIEHTpaMU
BpauieHus kpuommna O; u kynucel O,. Be-
JIEHHE ATOT0 y4acTKa B KOHCTPYKIMIO HOCHUT
YCIOBHBIA XapakTep, TaKk Kak MPU3BaHO 000-
3HAQUYUTh HAYaAJI0 OTCUETa KPHUBOJIMHEHHOTO
ydacTKa OTHOCHUTEIBHO TOUYKH BpauieHus O,.
Taxxe W3BECTHOW SIBJISIETCSA IJIMHA TPSAMOJIU-
HEWHOTro yJacTka Kynucel ly. B xaduectBe mo-
JIO’)KUTEIILHOTO HANpPABJICHHS BpAIEHUS KPH-
BOLIUIIA ¥ KYJIMCBI TPUMEM BpalleHUE POTUB
X0/a 4acoBoM crpenku. HawanbHeli yrou
KPUBOILUIIA - (19, HAYAIbHBIM YrOJ KYJIHCHI -
020-

AOGCOMIOTHYIO (HETIOABUKHYIO) CHCTe-
MYy KOOPJMHAT CBSDKEM C IIEHTPOM BPAIICHHS
Kymuchl O;, a ¢ Toukoi O’ CBSKEM TOJIBHIK-
HYIO CUCTEMY OTCYETa, BPAIIAKOUIYIOCS BMeE-
CT€ C MPSIMOJMHEHHBIM y4aCTKOM KYIHCHI ly.
KpuBonmHENHHBIN yd4acTOK B TaHHOW CHCTEME
omucaH ypaBHeHueM y' = f(x") .
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DTy 3aBUCUMOCTh MOHO 3aMEHUTH CH-

CTEMOI MapaMeTpUYECKUX YPaBHEHUH:

x'= f(1)

y'=flt)
rae t — mapamertp (Bpemsi). B kauecTBe mapa-
MeTpa MOXET TakKe BBICTyNaTh Yroji IMOBO-
poTa KpUBOIIIHIIA (.

3anauei MpoOBOAMMOrO aHAIN3a SIBJISET-
csl MOJTyuYeHue TaKou 3aBUCUMOCTH
y'=f(x"), KoTopas ymoBieTBOpsuia ObI 3a-
JAHHBIM KUHEMAaTHYE€CKUM U CHJIOBBIM 3aBU-
CHUMOCTSIM, OIMCHIBAIOIINM YCIOBUS (PyHKITHU-
OHUPOBAHMS MEXaHHU3MA.

[Tonoxxenne Touku M (manbiia KpUBO-
LIUIA, JBMXKYIIETOCsA IO HaIpaBJSAIOLIEH Ky-
JIUChI) TIPU PACCMOTPEHUHM KHMHEMATHYECKOM
LIETIA CO CTOPOHBI KPUBOIIMUIIA ONMCHIBAETCS B
HETOJABUXKHOM CUCTEME YPaBHEHUSIMU

Xy =Xo102 —1, COS(”_%O —¢ );

Yu = Yooz _lp Sin(”_(plo _¢1)»

(1
2)
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a IpH PacCMOTPEHMM KMHEMATHUECKOH Iemd |

CO CTOPOHBI KYJIUCEI -

Xy =1, COS(gDzO +¢2)+03MCOS(¢3 TPy T, ); 3)
Ym =l Sin((on +(P2)_O'M5in((P3 TPy +(P2) > 4)

re @) - Yroj MOBOPOTa KPHUBOUIUIMA, @y -
YTOJI IOBOPOTA KYJIMCHI.

CornacHo yCJIOBHIO 33aJjauM, U3BECTHOM
cuntaeM (QYHKLIHIO H3MEHEHHUs yria ¢ OT
BpemeHH. [Ipu paBHOMEpHOM BpaleHUH KpHU-
BOIIMIIA HM3BECTHOM SBISETCS €ro yrioBas
CKOPOCTb ®;, IIpU 3TOM @, = @t . Takxke u3-
BECTHBIM (33JaHHBIM) CUMTAEM 3aKOH H3Me-
HEHUs yIja HoBopora ¢, = f (gol). Hanpuwmep,
paccMOTPHUM 3aKOH M3MEHEHHUs yria MOBOPO-

Ta KYJHUCHI, HpC,Z[CT&BJICHHBIfI B ClIcayromemM

BHJIE:
(7
®, = sm(zlj.

HccnenoBanust MpOBOIWINCHE HpPU H3-
MEHEHHH yriia nmoBopota ¢ ot 0 mo m/2. Ilpu-
paBusiem ypaBHeHus (1) u (3), a Takxke (2) u
(4). IlomyuuMm cucremy ypaBHEHUH C JBYMs
HEM3BECTHBIMH - paccTossHueM O'M  u yr-
JIOM @3:

Xo102 ~ 1p cos(n — Qo — Py )_ 1, COS((on +Q, )_ O'MCOS((% TPy +O, ) =0;
Yoio2 — 1p Sin(n ~ P~y )+ 1, Sin((on +Q, )+ O'MSin((Ps TPy T O, ) =0.

Pemrenne naHHOM cHCTEMBI BO3MOYKHO
TOJIBKO B YHMCJIEHHOM Buje. B nanHoM ciyuae
MCTIOJIB30BAJICS MPOrpaMMHBIN maker Maple.
Yron ¢, u3mensicsa ot 0 qo /2. Ha xaxxaom
1iare BBIYMCIEHUN ONPEIEISUIUCh TapaMETPhbI
O'M u ¢;. Koopaunarer kpuBoii x' u y'
onpeaensoTes no Gpopmynam

x'=0"Mcos(p, )
y' = O0'Msin(g, ).

Pe3ynbTarhl pacdera mpeCTaBICHBI HA
puc. 2. PaccmaTpuBaiach cucreMa co cieny-
oMy napamerpamu: 1,=0,2 M, L= 0,2 M,
X0102=0,4 M, yoi02= - 0,1 M, ¢19= 0,57, @20 =
0,25m7.

Pa3paboTaHHbIi alrOpUTM IO3BOJISET
MPOCKTHPOBATh (HOPMY KYIHCHI, ITO3BOJISIIO-
IIy10 o0ecreYnBaTh 3aJaHHbIA 3aKOH €€ JBH-
YKEHMUSL.

Puc. 2. CuHTe3upOBaHHAs KPUBOJIHWHEHHAS (popMa KYIIHCHI

C yd4eroM CIOKHOCTH H3TOTOBJICHMUS
KYJMCbl CUHTE3UPOBAHHON KPHUBOJHUHEHHOMN
(opMBbl OBIIIO TPEATIOKEHO HCIIOIB30BaTh AY-
I'y OKPYKHOCTHU MIOCTOSIHHOTO pajinyca.
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PaccMoTpuM yIPOILLEHHYIO CXEMY KY-
JMCHOTO MEXaHU3Ma, U300pakKEHHYIO Ha pHC.
3. Jleranu mexaHu3Ma 3aMEHEHbI [€OMETPU-
YECKUMU IIPUMUTUBAMU.
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Puc. 3. Yopouiennas cxema
KYJIICHOTO MEXaHH3Ma

Hawano koopawHaT CBS)KEM C TOYKOM
O,, BOKpYr KOTOpPO# OCYIIECTBISETCS TOBO-
pot Tokopazbenunuten. Ock O,X HampaBUM
BNpaBo, och O,y HampaBuM BBepx. Bokpyr
touk O; (BOKpPYr OCH, MPOXOAAIIEH uepe3
3Ty TOYKY, NEPHEHAMKYJISIPHON IIOCKOCTH
yepreka) Bpamraercss kpuBomun OjA  mimu-
HOM, paBHOH 1¢ (O1A=Ty). Ero Bpamienue xa-
pakTepu3yercs YrioM MHOBOpPOTa (j, OTCUH-
ThIBaeMbIM OT ocu O)X MPOTUB XOJa YaCOBOM
ctpenku. KpuBonuHeilHas Kynuca ¢ paauy-
coM R (R>ry) Moxer Bpamarbcst BOKpYTr TOY-
ku Oy, ee MOBOPOT XapaKTEpU3YEeTCs YIJIOM
(@2. OTOT yroa OyaeM OTCUYHTHIBATH MEXKIY
ocbto opauHat Oy M KacaTeabHOHM, IpOBe-
neHHO# B Touke O) K KPUBOJIMHEHHOM KynHce
¢ paanycoM R. Jliis onpeaeneHHOCTH TpuMeM
MOJIOKEHUE I[EHTPOB BPAICHUS KPUBOIIMITA
u kynucel (Touek O; u O;) Ha ocu O.x. B
HavyaJbHbII MOMEHT BpeMeHHM Touku O, u A
coBnagarT. HauanbHOE MOJ0XKEHHE TOUKH A
0003HaUYNM Ay.

[Ipu BpamieHuu KpHUBOILIMNA TOYKa A
3aHMMAET IOCJIENOBATENILHO MOJIOKEHUS A ,
A, A3 m 1. n. PaccMoTpuM TOJIOKEHHE
MEXaHW3Ma, Korja  KpuBas  3aHUMAeT
BEpTUKAJIbHOE HUKHEe nonoxenue. Ha puc. 3
9TO TMOJOKEHHWE TIOKAa3aHO IITPUXOBBIMH
muausmu. [lpu stom miuny xopasl /=0,A
ompeneauM 1o Gopmyie
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1=2-1, -sin(¢p, /2).

[Tonoxxenue KPUBOJIMHEUHOU
KYJUCBI OIpCACIACTCA B TOM YHCIC U
OTPE3KOM O, KOTOPBIH HaXOAUTCA U3
KBaJpaTHOro ypaBHeHus. Camo ypaBHEHUE
MOJIyYEHO [0 M3BECTHOW M3 TE€OMETPUU
dopmyre, omnpenensouieid  paBEHCTBO
MIPOU3BEACHUN OTPE3KOB JIBYX
MIPECEKAIOIIMNXCS XOPl OKPYKHOCTH:

I’/4=2R-5)0 =>56=R-VR* -1’ /4.

IIpoBenst yepe3 uentp xopabl O,A
orpe3ok BO;=R, omnpenenum mnonoxenue
touku O3, KOTOpas SBISETCA LEHTPOM
KpUBU3HBI Kynuchl. J{muHa otpeska O;0;3
U3MEHSAETCS BO  BPEMEHHM, SIBISIETCA
¢dbyHKIIMEH yriia moBopora KpuBommma 1 ¢

u OIpeeIsIeTCs o CIIETYFOLIUM
3aBACUMOCTSIM:
0,0,=R- (rk -cos((p1 /2)+ 6) npu

0<¢ <m;
0,0, =R+(rk -|cos((p] /2)|—8) pu
<@g <2r.

Koopaunatsl nentpa O3 KpUBH3HBI
KYJUChl B KaXIbIi MOMEHT BpEMEHU
oTmpeAensoTes o Gopmyaam

x; =1, +0,0, ~cos((pl /2);

y; = 0,0, -sin(g, / 2).

YpaBHEHHE KacaTeIbHOU K
OKPY’KHOCTH C paauycoM R, mpoxopsien
yepe3 Touky Oy, onpeaenurcs u3
BBIPAKECHUS

X-x;+y-y; =R (%)
ITocne mpeoOpa3oBaHuil ypaBHEHHS
(5) MOJIy4YUM BBIPAYKEHUS Ui

OIpeIeICHHUs yIiia TIOBOPOTA (y:
P, = arCtg(X3 /y3), eciu X3>0
i x3<0;
@, =n/2, ecnn x3=0.

[IpuBeneHHBINT  BbIIIE
aBTOMAaTU3UPOBAH 51

AJIITOPUTM
MIO3BOJISIET
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ONPENEIUTh GbyHKIIIO MOJIOKEHUS
(gz)2 =f ((pl)) B IPOWU3BOJIBHBIA MOMEHT

BPEMEHU. OTO TO3BOJSCT OIPEICIUTh
nepeaaTouHoe YHCII0 KYJIUCHOTO
MEXaHU3Ma, KOTOpOE€ HE IOCTOSIHHO 3a
UK~ paboThl  MexaHu3ma. JlaHHBIC
ypaBHEHHsI ~ ObUIM  WCCICIOBaHBI  C
MTOMOIIIBIO MPOrPaMMHOTO nakera
Mathcad. 3aBUCUMOCTh W3MEHEHUS yTJia
(2 OT U3MEHEHHUS yria @) rpapuvecKu
npeAcTaBieHa Kak GYHKIHUSA (2(@;) Ha PHC.
4. Taxxe Ha puc. 4 MPEICTABICHO
W3MEHEHHE IPOW3BOJIHOW yTIja MOBOPOTA

d
(2 OT yria (pl—% ) (gol ) DTO BBIpAKEHUE
1

SIBJIIETCSI  AHAJIOTOM  YTJIOBOM CKOPOCTH
KYIHCBl M  XapakTepu3yeT CKOpPOCTb
MIOBOPOTA TOTO 3BEHA.

4t
36
33
28

24

d 2
— ¢l
i i 16

oo41)

Y 12
0.3
0.4

Puc. 4. 3aBucuMocTb yria noBOpoTa KyJIHChl U
€ro NPOM3BOJIHOI OT yIila MOBOPOTa KPUBOIINIIA

Ecnmu paccmarpuBaTh OCTOSIHHBIN
peXuM paboThl, T.€. YIVIOBYIO CKOPOCTh
KPHUBOIIHIIA CUUTATh MIOCTOSTHHOU
(wp=const), To MTHOBEHHOE TEPEIaTOYHOE
OTHOIIIEHHE MEXaHW3Ma, OIPEAEIsieEMOe
KaKk OTHOLIEHWE YIVIOBOW CKOPOCTH
BXOJTHOTO 3BEHa (KPUBOIIMIA) K YIJIOBOH
CKOPOCTH (2 BBIXOJHOTO 3B€Ha (KYJIHCHI),

MOKHO 3aMCHHUTH OTHOLICHUCM YI'JIOB ﬂ .

)
HepeL[aTquoe OTHOIICHHEC OMPECACIIAIN I10

dhopmyne

i(p) =2
%)

(6)

I'padux 3aBucumocTH (6) mpuBeACH
Ha puc. 5. [Ipu moctpoenun rpadukoB Ha
puc. 4 U 5 HCHOJB30BAIKCH CIIEAYIOIINE
YHCIIOBBIC 3HAYCHHS JUTMHBI KPUBOIIUIIA U

80

paguyca KPUBU3HEI KYJIMCEI
COOTBETCTBEHHO: TI=57 MM, R=68 wmm.
JlanHbIe 3HAYECHUA BBIOpaHBI

KOHCTPYKTUBHO, UCXOJISl U3 MUHUMAJIBHBIX
rabapuTOB KYJIHCHOTO MEXaHU3MA.

Kak crnegyer u3 ananuza rpadukos,

MpeICTaBICHHBIX Ha puc. 4 u 5,
KpUBOJNMHEWHas (opma KyJauChl JaeT
BO3MOKHOCTh AJIEKTPOIBUTATEITIO B
HayalbHBII MOMEHT pa3oTHaThCA [0
HOMHUHAIBHBIX ~ O0OpPOTOB € MaJloH
Harpy3Koi.

063 1.2 L& 251 314 3977 4.4 503 565 628

. ¢

Puc. 5. 3aBuCHMOCTS MTHOBEHHOT'O TIepeiaTOy-
HOT'0 YHCJIa OT YyIJIa IIOBOPOTAa KPUBOIIHIIA

Ha puc. 4 BunHO, 4TO0 CKOPOCTH (aHAIOT
CKOpPOCTH) Oy/IeT MOCTENEHHO YBETUYUBATHCS
OT MUHUMAJIBHOTO 3HAaY€HUs, KOTOPOe U Tpe-
OyeTrcss B HayanpHbBIi MoOMeHT. M3 rpaduka
Ha pUC. 5 BHUIHO, YTO MTHOBEHHOE Mepe/a-
TOYHOE OTHOIIEHWE B HAYaJIbHBIH MOMEHT
OoJblle AecAaTd. ITO O3HAYaeT, YTO Ha Baly
JBUTATENS B 3TOT MOMEHT OyJeT He3Ha4Yu-
TeJIbHasl Harpy3Ka.

Korna paspennHeHne TOKOpa3beIUHHU-
TeIeH M KJIEeMM MPOU3OIILIO0, 3HAYUTEIIbHBIX
KpYTSIIMX MOMEHTOB HE TpeOyercs (Ha puc. 5
mrHoBeHHblii KIIJl ymeHbnaercs), a CKo-
POCTh yBEIIMYMBAETCS, YTO HEOOXOMAUMO JIJIst
CKOpEHIIero npepbiBaHus 3JIEKTPUUYECKON y-
T'¥, BOSHUKAIOIIEH cpa3y Mocie pa3pbiBa KOH-
TakTa W NPENsATCTBYIOLIEH MPOJOJIKEHUIO
JIBW)KEHUS  TOKOpazbeauHutTenen. JlanHoe
pelIeHUe U MO3BOJIIIO BMECTO KOJUIEKTOPHO-
ro ABUTaTelsl MPUMEHUTh Oojiee NEelIeBbId U
HaJe>KHBIU IBUTATENb.

B mpennmaraemom TpuBOZE HMCTOB3Y-
€TCSl ACMHXPOHHBIM JBUTATENlb C YacTOTOU
Bpamenus 1500 o6/muH. Penyktop mnepBoii
CTYIIEHU MMEET IepefaTodHoe Yucio 63, me-
penaTouyHOe YHMCIIO KYJHCHOTO MEXaHHW3Ma B
HayaJlbHBII MOMEHT BPEMEHU - OKOJOo 12,

2m
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3HAYMT, O0IIIee IepeIaTOYHOE YHUCIIO IPUBO/IA
- OKOJO 754, 4TO 3HAYUTEIILHO ITOBBIIIAET
3HAUEHUE KPYTSILEro MOMEHTa, IepejaBac-
MOT'O OT JIBUTaTEJIsl.

C nomo1po nporpaMm aBTOMaTU3HPO-
BaHHOTO NPOEKTUPOBaHHUs Obla ONpeaescHa
palyoHagbHasi TeOMETpUsl KYJIHCHOTO MeXa-
HU3Ma, MpPH KOTOpOH oOecneunBagoch Obl
MUHUMAaJIbHOE 3HAUEHUE KPYTALIEro MOMEHTA
Ha BajJy O3JICKTPOJABUTATENSl U IMOCTENEHHOE
YBEJIMUEHUE CKOPOCTH €ro BpalleHus (pas-
TOH) JJi1 BO3MOXHOCTH TMepelaydl MaKCH-
MaJIbHON Harpy3k Ha HOXXU TOKOPA3bEeIUHU-
Tenen.

JUia MopenupoBaHUsS W ONTUMHU3ALMU
ucronb3oBagack nporpamma MSC.Adams
(Bepcus 2003 r.), KOTOpas MO3BOJISET aBTO-
MaTU3UpOBaTh JUHAMUYECKUM aHaIU3 Mexa-
Huuyeckux cucteM [3]. C moMoIIso 3ToH mpo-
rpaMMbl HaMH OBUT OCYILECTBJIEH MPOIECC
ONTHMHU3ALMU TEOMETPUUECKUX IapaMeTpOB
KYJIMCHOTO ME€XaHU3Ma.

HcnblTanus penyKTOpOB NEPBOU CTy-
neHu ¢ nosbitieHHbIM KIIJ[ npoBoaniuces Ha
CTIEMAIBHOM CTEH/e, pa3paboTaHHOM B Jia-
6oparopun kadeapsl «TeopeTnueckas Mmexa-
HuKa» bemopyccko-Poccuniickoro yHuBepcu-
Tera. Bece peyKTOpbl UCHBITHIBAIUCH B OJHU-
HaKOBBIX YCIIOBUSAX: MOIIHOCTb JBUTATES
cocraBmsuia 0,55 kBT, mepenaroyHoe 4ucio
BCEX MCIIBITYEMBIX PETYKTOPOB - 63.

IIpakTHYeckoe NPUIOKEHHE Pe3YJIbTATOB
[lo pesynpTaTam WuCCIEIOBAaHUA OBLT
pa3paboTaH, CIPOCKTUPOBAH, HM3TOTOBIEH M
UCIBITaH JIBUTATENbHBIM TPUBOJ IJis Tepe-
KJIFOUECHHS] KOHTAaKTHBIX pa3beauHuTenei [4].
[IpuBOa COCTOUT M3 MIIAHETAPHOTO MO-
TOP-pEAyKTOpa, Ha BEIXOJTHOM BaJly KOTOPOTO
pa3MelieHa IapukoBas My(Ta, IpeaHa3Ha-
YeHHas JUIsl pyYHOTO YIPaBIEHUS MPHUBOOM,
a Takke JJIs IpeJoXpaHeHHsI MPUBOJIA OT Tie-
perpy3ok. Mydta mnocpenctBoMm 3y0OuaToit

3akiiroueHue

Pe3ynbraTbl MCHBITAHWM IOKAa3ajad, 4YTO
Omarofaps MCIOJIb30BAHUIO B JBUTATEIHLHOM
IIPUBOJIE KYJUCHOTO MEXaHU3Ma, COCTOSIIETO
W3 JBYX HaIpPaBISIOMMX TyrooOpa3Hou (op-

81

WcnbiTanusm ObUTM TOJABEPTHYTHI Clie-
Iyrolue ManorabapuTHbIE PEIyKTOPBI, pas3-
pabortanusie B benopyccko-Poccuiickom yHuU-
BEPCUTETE:

1. IlnaneTapHbIl SKCLEHTPUKOBBIN pe-

JTyKTOp, pa3paboTaHHBIM Ha Kadenpe

«Texnonorus
MaIHOCTpOoeHUs» benopyccko-Poccuiickoro
yHUBepcuTeTa. MaKCUMalbHBIM TiepeniaBae-
MBbII JAHHBIM PEAYKTOPOM MOMEHT COCTaBUJI
9 krMm (88,2 Hm).

2. llertHoWt penykTOp, pa3paboTaHHBII
Ha Kadeape «OCHOBBI MPOSKTHUPOBAHHS Ma-
WUH». MakcUMallbHBI TI€peIaBaeMblil MO-
MeHT cocTtaBui 10 krm (98 Hm).

3. IlnaHeTapHbIA SKCHEHTPUKOBBIA pe-
IyKTOp, pa3pabotanHsiii Ha kadeape «Teope-
TUYECKasi MEXaHUKay. MaKkCUMallbHBIN Tepe-
naBaeMbli MOMEHT cocTaBui 18 xkrm (176,4
Hwm).

4. IlnanerapHbli TPELIECCHOHHBIN pe-
IyKTOp, pa3paboTtannbiii Ha Kadenpe «Teo-
pernueckas MexaHukay. MakCUMaJIbHbIN Tie-
penaBaeMblit MOMeHT cocTaBuia 21 krm (205,8
Hwm).

[To pe3ynpTaTaM HCCIEIOBaHUM B Kaue-
CTBE pEAYIHUPYIOMIETO MEXaHW3Ma TepBOH
CTyIeHU ObLT BBIOpaH TUIAHETApPHBIN Mperec-
CHUOHHBIN PEIYKTOP.

Iepefadyd COCIMHEHA C KPHUBOIIUIIOM, KOTO-
pBIii, B CBOIO OYepelnb, NEPEIAeT MOMEHT
KPHUBOJIMHEMHOHN KYJIUCE, PACIIONOKEHHOU Ha
BBIXOJIHOM Baily. MexaHu3M IpuBOAa pa3me-
IIEH B TEPMETUYHOM CTAIBHOM KOpIIyCE.
[IpuBon paboTtaer B aBTOMaTHYeCKOM U py4-
HOM pEXHMMax M B3aHMOJEHCTBYET C Cylie-
CTBYIOLIEH HA MPEANPUATHAX KEJIE3HOM 10-
POTH CUCTEMOMW TEJICYIPABICHUS U TEJIECUT-
HaJU3alyu.

MBI, HMEETCS BO3MOHOCTb 3HAYUTEIBHO
YBEJIIMYUTh KPYyTAIIUHA MOMEHT, IepelaBae-
MBI Ha pabo4nii OpraH B MOMEHT BKITIOUCHUS
WM OTKJIIOYCHMS Pa3beIUHUTEIICH.
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