HAIIMOHAJBHASI AKATEMHUSA HAYK KbIPTBI3CKOW PECITYBJIMKH
HHCTUTYT MAIIUHOBEJIEHUSA

MUHUCTEPCTBO OBPA3OBAHUS KbIPT'BI3CKOM PECIIYBJIUKH
KbIproi3ckuii rocy1apcTBeHHbI TeXHUYECKU YHHBEPCUTET
um. U. Pa3zakoBa
Juccepranuonnsrii coser /I 05.18.576

Ha mpasax pyxomucu
YJIK621.718:531.8(043.3)

Bbakupos Bypxanuaun
OBOCHOBAHHUE PAIIMOHAJIBHBIX ITAPAMETPOB

KPUBOIIUNITHO-KOPOMBICJIOBBIX YJIAPHBIX MEXAHU3MOB
C HAUBOJIBIINM OCHOBAHUEM

05.02.18 — «Teopust MexaHH3MOB H MALIIHH

ABTOpedepar
JMCCEPTAIM Ha COMCKAaHNE YUYEHOW CTEIIeH!
KaHaugaTa TEXHUYECKUX HAyK

Bumkek — 2019

1



PaGora BbInoJiHeHa B baTKEHCKOM roCylapCTBEHHOM YHUBEPCUTETE
u Uncruryre MammHoBeaeHus: HaunonaneHo# akanemuu Hayk KouIpreizckoi
PecrryOimmkn.

Hayunblii pykoBoauTeJb: JOKTOp TEXHUYECKHX HayK, mpodeccop
Ab6apanmoB  Omuas  CaMyamHOBMY, 3aBelnyloluii  jgabopatopueit
Wuctutyta Mamunosenenuss HAH KP

O¢puuuajbHbIe ONNOHEHThI:

e  JIOKTOp TEXHHYECKHX Hayk, npodeccop AamamaroB Mpliimanoai
3akupoBuY, 3aBeayromui Kaheapoi «MeTpoorus U CTaHAaPTH3ALUS)
KI'TY um. U. Paz3akoBa

° KaHIUAAT TEXHUYECKUX Hayk, JoueHT basimueB AaTbiHOeK
/KaxpinbdexkoBuy, 3aBenyromuii kapenpoii «Mexannka» KI'YCTA um.
H. Hcanosa

Benymasi opranusamus: MHCTHTYT MeXaHHKM ¥ MAaIIMHOBEICHUS WM.
akagemuka Y.A. JlxommacOexoBa MuHmcTepcTBa 00pa3oBaHWSI W HAYKH
Pecny6nuku Kazaxcran (050010, r Anmatsl, yn. Kypmanrassr, 29)

3amura cocroutcs 3 Mmas 2019 r. B 14-30 Ha 3acemaHuM
muccepranonHoro coseta J[.05.18.576 mpu MHCTHTyTE MAaIIMHOBEICHHS
Hammonansnott akagemun Hayk Keipreickoir Pecry6mmkn u KeIpreizckom
TrOoCyJJapCTBEHHOM  TEXHHUYECKOM  yHHBepcurere uM. W PaszakoBa
MunncrepcTBa odpazoBanus 1 Hayku Kelpreizckoit Pecybnukn mo aapecy
mo axpecy: 720055, r. bumkek, yn. CkpsOuna, 23. 3ammura AWCCEpTAIHA
TpaHCIUpYeTCsl B pexuMe KoHpepeHI-cBs3un B mporpamme Zoom Cloud
Meetings. Katop xoun(pepenmm: 857-352-6426.

C nuccepranyeii MOXKHO O3HAKOMHTHCS B Ombnmorekax MHctuTyTa
MamuHOBeZeHnss HarmonaneHoW akagemun HayK Keipreickoit PecryOmmxu
(r. bumxex, yn. Ckpsbuna, 23) u KbIpreI3ckoro rocyaapcTBEHHOTO
TEXHHYECKOTO yHuBepcutera uM. W Pa3zakoBa (r. bumkex, mp.
Y. AiitmaToBa,66 u Ha caiite http://imash.kg/index.php/soiskatel-bakirov-
burkhanidin.

ABtopedepat pasocian 2 ampens 2019 r.

YueHslil cekpeTapb
JUCCEPTallMOHHOIO COBETA

J1 05.18.576, k.T.H., c.H.C. Ksutko C.U.




OBIIASA XAPAKTEPUCTHUKA PABOTBI

AKTYaJbHOCTb TeMbl [HCCepPTAUMH. 3a TIOCICOHHE TOABI B
Keipreizckoit Pecrybmike HaOmromaeTes ycroiiunBasi TCHACHINS YBEITNICHUS
00BEMOB TOPOACKOTO W MPOMBIIUICHHOTO CTPOUTEIBCTBA, PEKOHCTPYKIHH
aBTOMOOWJIBHBIX I0POT, Pa3pabOTKH IIOJIE3HBIX HCKOMAEMBbIX H T. .

ComyTCTBYIOIIMM IIPOLIECCOM 3TOM TEHJEHLIUH SBISIETCS BBIIOTHEHUE
HMIMPOKONI HOMEHKJIATYphl CHENMAJbHBIX pabOT TakuX Kak: YIUIOTHEHUE
rpyHTa, IpobieHne OETOHOB U APYIHX MaTepualioB, paspyLIeHHe JOPOKHBIX
NOKPBITUH, OypeHHe INMypoB, OTOOIKa yrieil, o4HMCTKa BHYTpPEHHEU
MOBEPXHOCTH TPYO, OYHKEPOB OT TPYAHOYJAISEMBIX OTIOKEHUU H T. 1.

Jls ocyliecTBIEHHs BBIMIEYKAa3aHHBIX TEXHOJIOTHYECKHUX IPOLIECCOB
3apyOeXHBIMH (pUpMaMM BBIITyCKAETCS MHOKECTBO THIIOPa3MEPOB MAIIWH H
YCTPOWCTB € AMEKTPUIECCKHM, THEBMATHYECKUM U THAPABIMYECKHM ITPUBOIAMH.

B sTOM HampaBieHMM MHOTHMH y4YEHBIMH IIPOBOJSATCS MCCIEJOBAaHUS
U OIBITHO-KOHCTPYKTOPCKHE paboTel 1O pa3paboTKe, CO3MaHMIO U
YCOBEPIIECHCTBOBAHMIO YJAPHBIX MAIIMH M YCTPOHCTB Ha OCHOBE CXEM
MeXaHU3MOB mepeMeHHOH cTpykTypsl (MIIC). M3 sToro BMma MexXxaHW3MOB
MOXXHO OTJIENBHO BBIJCIUTh KPHUBOIIUITHO-KOPOMBICTIOBBIE MEXAaHU3MBI C
0COOBIMH  TIOJIO)KEHHEM 3BEHBEB, HCCIICAOBAHUSIME KOTOPBIX 3aHUMAJICS
akageMuk MexayHapoaHoi MmxenepHoit akagemun C. AGapanmos,.

Mamusbl  yJapHOTO JEWUCTBHS, IIOCTPOEHHBIE HA OCHOBE CXEM
MEXaHU3MOB TIEPEMEHHOH CTPYKTYpHl, MOTYT OBITh HCHOJHEHBI B 3-X
BapuaHTax: MEXaHU3MbI C HaHOOJIbIIEH JUIMHON KOpOMBICTA, C HanOOIbIIeH
JUTMHOY IaTyHA WJIM HAaUOOIBIIEH IJIMHON OCHOBAHHUS.

B cymecTByromux KOHCTPYKIUSX YAAPHBIX MAllUH HAa OCHOBE CXEM
MIIC, B OCHOBHOM, HCHONB30BaHbl CXEMBl YIAapHOTO MEXaHHU3Ma C
HauboOnLWUM — wamyHom, oOOecredMBalomue Haubojee ONTHMalbHbIE
KMHEMAaTU4eCKHEe U JUHAMUUYECKUE BBIXOJHbIE TapaMeTphl, OATBEPKACHHBIE
pe3yabpTaTaMH TEOPETUIECKUX M AKCIIEPUMEHTAIBHBIX HCCIeoBaHUH. CXeMbl
MEXaHU3MOB TIEPEMEHHOH CTPYKTYPBl C HAUOOIbUUM — KOPOMBICIOM
anpoOMpoBaHbl MPHU CO3JAHWH TEHEpaTopa YAApHBIX HMITYJIBCOB BBICOKOI
motHocTH Tinia ['YUM-1 ¢ sHeprueli eqmangHoro yaapa 6osee 30000 [Ix.

KpuBOIIHITHO-KOPOMBICIIOBBIE YIApHBIE MEXaHW3MBI C Hauboavuiel
ONMUHOU OCHOBAHUsA B HACTOSIIIEE BpEMsl OCTAIOTCS NPAKTHUECKH HE
U3ydyeHHBIMH. B CcBA3M ¢ 3THM U3yueHHE KPUBOLIUITHO-KOPOMBICIOBBIX
yJIapHBIX MEXaHU3MOB ¢ HaOOJbIIEH JUIMHON OCHOBaHMSI, yCTAaHOBIICHUE WX
OCHOBHBIX CBOICTB, KHMHEMAaTH4YEeCKHMX, CHJIOBBIX U JHEPreTHYECKUX
XapaKTepUCTHK SBIISETCA aKTyaJlbHOH 3aJadeil, pelieHue KOTOpoi OTKphIBaeT
BO3MOXKHOCTH CO3IaHUSI HOBBIX yJapHbIX MEXaHM3MOB C OCOOBIMH
CBOMCTBaMH.



CBsi3b  TeMbl JAHMCCEPTALIMM ¢ KPYNHBIMH  HAY4YHBIMH
nporpaMmMaMu W TemaMmu. /lanHas paboTa cBsf3aHAa C IUIAHOM HAyJIHO-
HCCIIEIOBATEIHCKUX paboT:

Pabora BeITONTHEHA B cooTBeTCTBHHU ¢ mpoektamu HUP UMucturyTa
mammHOBeAeHnss HAH KP: «Pa3paboTka ocHOB pacdera, MPOEKTHPOBAHUS H
CO3JaHUSI HMMIIOPTO3aMEIIAIOIIET0 O00O0pYJOBaHUA M WHCTPYMEHTOB IS
Pa3IMYHBIX 00IacTe# MPOMBIIUICHHOCTH U cTpouTenscTBay (2012—2014 rr.) ,
«TexHHKa M TEXHOJOTHUS ISl MPUOPHUTETHBIX OTpaciel NMPOMBIIUICHHOCTI
(2015-2017rr.), «Pa3paboTka IMIIOPTO3aMEMIAIOIIEH TEXHUKH U TEXHOIOTHI
JUTSL IPUOPUTETHBIX OTpaciiell mpombinuieHHocTH Keipromcranay (2018-2020
IT.)

Ileanlo HacTosiel pPadoThI SBIIETCS 0OO0OCHOBAHUE PALMOHATBHBIX
MapaMeTpoB  KPHUBOLIMITHO-KOPOMBICIIOBBIX ~ yJapHbIX  MEXaHHU3MOB C
HanOOJIBIINM OCHOBAHHEM.

3amayaMu ucciIeJ0BaHUS ABJISIOTCS:

— KHHEMaTH4YeCKHil M IMHAMHYECKHH aHaJIW3 pPa3sHOBUIHOCTEH CXeM
MEXaHN3MOB TIEPEMEHHON CTPYKTYPBI C HAHOONBIINM OCHOBAaHHEM M aHAJIN3
uX paboTOCIIOCOOHOCTH;

— BBISBJICHHUE palroHaIbHBIX JINara3oHOB U3MEHEHHS
KAHEMAaTH4YeCKUX M JUHAMHYECKUX MapaMeTpOB OT OTHOIIEHMS JJIMHBI
OCHOBaHMS K JUIMHE KPUBOIIHIIA;

— - pa3paboTka pEeKOMEHJAlUN MO0 BBIOOPY palMOHAIBHBIX CXEM
yIApHBIX MEXaHU3MOB C HAMOOJIBIINM OCHOBaHHEM;

— ompeneneHue o0nacTel NMPUMEHEHUs] KPUBOIIUITHO-KOPOMBICIOBBIX
MEXaHN3MOB TIEPEMEHHONH CTPYKTYphl C HauOOJNBIINM OCHOBAaHHEM JUIA
yJIapHBIX MalIKH.

OcHOBHBIE NOJIOKEHHSI TUCCEPTALNNH, BBIHOCHMbIE HA 3aIIUTY:

1. VcraHoBineHBl  3aBUCHMOCTH  KHHEMAaTHYeCKHX  I1apaMeTpoB
(pyHKUIMM TONOXKEHMS, MepenaTodHble (YHKIMHM II€pBOTO M BTOPOTO
nopsiaka, Kod(h(UIeHTa KHHEMaTHYECKOTO0 BOCCTAaHOBJIEHUS CKOPOCTH
KOPOMBICJIA) OT yrJia MOBOPOTa KPUBOLIMIA W OTHOIIEHHUS JAJTMHBI OCHOBAHHUS
K JUIMHE KPHUBOINMWMA JUIs TpPeX Pa3HOBUIHOCTEH  KPHBOIIMUITHO-
KOPOMBICIIOBBIX yJIapHbIX MEXaHW3MOB C HAHOOJIBUINM OCHOBaHHEM cxema 1,
B KOTOPOH JUIMHA IIaTyHa U KOPOMBICIA PAaBHBI; CXeMa 2, B KOTOPO#H JJIMHA
IIaTyHa MEHbIIE JJIMHBI KOPOMBICIA M cXeMa 3, B KOTOpOW JUIMHA IIaTyHa
OoJiplle JUIMHBI KOPOMBICTA, KOTOPBHIE IO3BOJSIOT OOBEKTHBHO OLICHHTH,
CPaBHHTb M BBHIOpaThb CXEMBI M COOTHOIICHHWS JJIMH 3BEHHEB MEXaHH3Ma,
HanOosee MOAXOSIIHE ISl TEX MM MHBIX YCIOBUH.

2. YcTaHOBIIEHBI 3aBUCUMOCTH PEaKIUii B KHHEMAaTHYECKUX Mapax oT
OTHOIIEHWS JUIMHBI OCHOBaHWS K JUIMHE KPUBOIIMIA IS TpeX
Pa3sHOBHIHOCTEH KPHBOLIMITHO-KOPOMBICIIOBBIX YAApHBIX MEXaHU3MOB C
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HanOONBIINM  OCHOBAaHMEM, I[O3BOJITIOIIME  ONPENENUTh CXEMBl H
COOTHOIICHHWS JUIMH 3BEHBEB, NP KOTOPHIX 3HAYECHHE pEakIuid B
KMHEMAaTHYECKUX TTapax UMEET HAaNMEHBITYIO BEIHIHHY.

3. OOoOcHOBaHBI KHHEMAaTHYECKHE W CHJIOBBIC IMAapaMeTphbl IS CXeM
KPHUBOILIMITHO-KOPOMBICIIOBBIX ~ YIAAPHBIX MEXaHW3MOB C  HAHOOJIBIINM
OCHOBaHMEM, OONAJAIOMNX HAWIYyYIIUMH [OKa3aTeISIMU A PA3ITHMIHBIX
YCIIOBHI SKCILTyaTallHy.

Hayuynasi HOBH3HA NOJY4YeHHBIX Pe3yJbTATOB  3aKJIIOYAIOTCS B
CJIE/TyIOLIEM:

— BBIIBJICHBI OTJINYUTCIBbHBIC 0COOCHHOCTH KHUHCMAaTHYCCKUX
[apaMeTpoB, TPeX CXeM KPUBOLIUIIHO-KOPOMBICIOBBIX MEXaHU3MOB C
HanOOJIBIIMM OCHOBAaHHEM;

— YCTaHOBJICHBI 3aBUCHMOCTH N3MEHEHHS JMHAMHYECKUX
MapaMeTPOB, BIUSIONINX Ha IPOU3BOAUTEISHOCTh MAIINHbI M JOJITOBEYHOCTh
e€ 3BEHBEB, I TPEX Pa3HOBUIHOCTEH CXEM C HAMOOJIBIINM OCHOBAHHEM.

— pas3paboTaHbl PEKOMEHIAIMK 10  BHIOOPY  paIMOHAIBHBIX
MapaMeTpoB YAAPHBIX MAllMH M YCTPOHCTB, KPUTEPHSMH JUII MX BbIOOpa
NPUHATBHL: BeJIMYMHA KOA3((UIMEHTa KHHEMaTHYeCKOTO BOCCTAHOBIICHHS
CKOPOCTH HCHOJIHUTEIBHOIO 3BEHa, BEJIMYMHA PEaKUUil B KMHEMaTHYECKUX
napax 3BeHbEB MeXaHHM3Ma, SHEPTHs U 4acTOTa yJapoB.

IMpakTuyeckas 3HAYNUMOCTH MOJIyYeHHBIX pe3yibTaToB
3aKJII04Ya€eTcs B:

— pa3paboTke pEKOMEHIAIMi IO BHIOOPY pPALMOHANBHOM CXEMBI
KPHUBOIIMITHO-KOPOMBICJIOBBIX MEXaHM3MOB C HauOOJBIINM OCHOBaHHEM,
OTBEHAIONIEH TpeOOBaHUSAM W  OTPAHUYCHMSAM, IPEIBSBICHHBIM K
NPOEKTHPYEMOH  ylapHOH MallMHe B 3aBHCHMOCTH OT W3MEHEHHMs
K03(pHUIneHTa KAHEMAaTHYeCKOTO BOCCTAHOBJIEHHSI CKOPOCTH KOPOMBICTA,
yIJla MOBOpPOTa KPUBOIIMIA M OTHOUIGHWS JUIMHBI OCHOBAaHMS K JUIMHE
KPHBOIIINIIA,

— pa3paboTKe pEKOMEHJAIM MO BBIOOPY CXEM KPHUBOIIHITHO-
KOPOMBICJIOBBIX  YIAPHBIX MECXaHU3MOB C HauOOJIbIIUM OCHOBAaHHUEM,
IMO3BOJIAIOMIUX B MIHUPOKHUX MpEACTIaX PETryJIMpOBaTh OSHEPTHUIO M YaCTOTY
yzapa.

Anpoéanusi  pe3yJbTaToB  padoTrbl. OCHOBHBIE  IOJOXCHHUS
JMCCEPTALMOHHOW ~ paboThl  OBUTM  JIOJIOXKEHBI M OOCYXK/IEHBl  Ha
MEKTyHAPOIHBIX HaYYHO-TEXHUYECKUX KOH(EpEHIMAX: «Hayka,
oOpa3zoBaHHe, WHHOBALMs: IIPUOPUTETHHIC  HANpPaBICHUS  Pa3BUTHAY,
NOCBsIIeHHast 55-neTHOMy  ro0miero  KbIprbI3ckoro rocynapcTBEHHOTO
TexHH4Yeckoro yHuepcurera uM.lM.Pa3zakoBa (r. bumkek, 2009), «Teopus
MalllH ¥ paboyux IpOLECcCOBy», MOCBsIIeHHas 90-IeTHuI0O CO AHS POXKACHUS
akan. Amamosa O.J[. (r. bumkex, 2013), «TeopeTuueckne u TPHUKIIATHBIC
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BOIIPOCHI COBPEMEHHON HayKH W 0Opa30BaHWs: TCHACHIMU W NEPCIEKTUBBI,
MpUYpPOYEHHAs] TONy HMCTOpUM U KyiabTypbl, 1000-1eTuro BblAAIOIIErOCs
modta, ¢miocopa Kycyma bamacarsra (r.  Kapakxonm, 2016), Ha
pecryOIMKaHCKON  HAaydHO-TIPAKTHYEeCKOH KOH(EepeHIHNH «AKTyallbHBIE
MpoOJIeMbl MEXaHUKH MAIllWHY», TNOCBAMEHHONW 70-TeTHI0 cO IHS POXKICHUS
qnena-koppecrniongenra HAH KP C. A6apanmosa (1. burikek, 2014).
Jluunblii  BKJIag coMCKaTeJsl B TOJYYeHHU Pe3yJbTaToB.
OCHOBHBIC Hay4yHbIE PE3YJIbTaThl HCCIEAOBAHUI IOJy4eHBl COHMCKATEJIeM
JUYHO. YCTaHOBJICHA 3aBHCUMOCTb KMHEMATHYECKHX MapaMeTpoB YAapHBIX
MEXaHU3MOB NEPEMEHHOHN CTPYKTYphl ¢ HaUOOJBIIMM OCHOBaHHMEM OT yIJia
IMMOBOPOTAa KPUBOIIHNIIA U OTHOIICHUA TJIMHBI OCHOBAHUA K JJIMHEC KPUBOIIUIIA,
YCTaHOBJICHa  3aBUCHMOCTb  W3MEHEHMs  NepelaToyHbIX  (GYKUUid B
3aBUCHMOCTH  OT JUIMHBI ~ OCHOBaHMS; BBIABJICHB  OTIMYHUTEIHHBIC
OCOOCHHOCTH TpeX pa3HOBUIHOCTEH CXEM MEXaHU3MOB IIE€PEMEHHON
CTPYKTYpbl C HaWOONBIINM OCHOBAaHWEM; YCTAaHOBICHA 3aBHCHMOCTB
BEJIMYMHBI pEaKIWid B KHHEMAaTHYECKUX TIapax 3BEHBEB MEXaHU3MA;

YCTAaHOBJICH JAraIia3soH OKCTpPEMaAJIbHBIX BCIIMYMH peaKHI/Iﬁ B
KMHEMATUYCCKHUX MMapax MEXaHN3Ma U SOHCPICTUYCCKUEC TOKA3aTCIIN YAAPHOTO
MCXaHHU3Ma, HaMCUCHBbI BO3MOXHBIC obnactu HCIIOJIb30BaHUA

pasHoBugHocteil cxeM MIIC ¢ HauOOJBIIMM OCHOBAaHHMEM B MalIMHAX WU
YCTpOMICTBAaX yapHOIro JEMCTBUS.

IMy6onukanuu. MaTepHuansl IuccepTalu OMyOJuKoBaHbI B 21-oi
HAy4yHOW cCTaThe, B TOM uMcie 4 cTaThbl — B 3apyOeKHBIX JKypHajax,
BXOZSIIUX B 0a3y HHICKCUPOBAaHUS HaydHBIX myOnukanuit PUHIL, u 3 cratbn
— B XKypHaJlaX, BXOJLIUX B IepeueHb u3ganuil, pekomennoanubix BAK KP.

CTpykrypa m o0bem auccepramuu. [luccepranuwoHHas pabora
COCTOMT M3 BBEJCHUS, TPEX IJaB, 3aKJIIOYEHHs], CIMCKAa HCIIOJIb30BAHHbIX
UCTOYHNKOB w3 116 HamMeHoBaHWi, 2 mpuinoxxeHuid. Pabota u3iokeHa Ha
158 crpannnax, conepxxut 80 pucynka, 18 Tadnui.

OCHOBHOE COJEP)KAHHUE PABOTBI

Bo BBegeHum 00OCHOBaHa aKTyaJbHOCTh TEMBI HCCIIEIOBAHUH,
chopMyIHpOBaHBl LEJNb M 3aJadyd  HCCIEJOBaHMA, OTPAKCHA HaydHas
HOBHU3HA U NIPAaKTHUYECKasi 3HAYMMOCTh JAaHHOH paboTHI.

B nmepBoii riaBe paccMOTpPEeHBl OCOOEHHOCTH  KPHBOIIWITHO-
KOPOMBICIIOBBIX YJApHBIX MAIIMH C MEXaHU3MaMU IEPEMEHOH CTPYKTYpHI,
NpOBEIEH KpaTkuid 0030p W aHauu3 pe3yJIbTaTOB TEOPETUYECKHX H
SKCHEPUMEHTANBHBIX UCCIENOBAaHUN IO yJapHBIM MEXaHU3MaM NEPEeMEHHON
cTpyKTypbl. OOOCHOBaHa 1EIEeCOO0Pa3HOCTh HCCIECIOBAHHUS MEXaHHU3MOB
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MIEPEMEHHON CTPYKTYpHl ¢ HamOombmuM ocHoBaHUEM. ChopMyIHpOBaHBI
LETH U 3aJa4¥ NCCIICJOBaHHH.

MexaHu3Mbl NEPEMEHHOM  CTPYKTYpbl, KaK OTAEIBHBIA  BUJ
MEXaHN3MOB, BIIEPBbIC OBIIM PAacCMOTPEHBI B MEPBOM IOJIOBHHE IMPOILIOTO
croretuss B  paborax B.B. [lob6pomomsckoro, H.B. Epewmecna,
C.H. KoxxeBHnkoBa. K TpakTHdeckoMy HCCIEIOBAaHHUIO W  CO3JaHHIO
MEXaHU3MOB TEPEMEHHONW CTPYKTYphl MPUCTYIHIN K KOHIY MIECTHUAECSITHIX
rogoB y4yeHele HOBOCHOMPCKOrO 3JEKTPOTEXHHYECKOTO HWHCTHTYTa IIOA
pykoBozxcTBoM mpodeccopa II.M. AnabyxkeBa. Mmu ObliM  co31aHEI
YHHMBEpCAJIbHBIE MAIIMHBI MOJS CTPOUTENhCTBA HA OCHOBE MEXaHU3MOB
MEePEMEHHOM CTPYKTYpHl M Al 3TUX MAalIUH pa3paboTaHBl TEOPETHYECKHE
OCHOBBI HCCJIEIOBAHUS KHHEMATHKH U IUHAMUKH.

CyIIecTBEHHBIM TOYKOM K HCCIIEAOBAHUIO MEXAaHU3MOB IIEPEMEHHON
CTPYKTYPHl TIOCIY)XWJIO CO3/JaHHME JIyHHOro asroMara «JlyHa-24» mon
pykoBonctBoM mpodeccopa O.J[. AnmmmoBa W ero ydeHHKOB. bmaromaps
YHUKQJIBHBIM CBOMCTBAM MEXaHH3MOB IIEPEMEHHOHW CTPYKTYpHI, yIaloCh
B3ATh TPYHT C IOBEPXHOCTH JIyHBI B aBTOMAaTH4ecKOM pexume. B 3Tom
aBToMaTe ucrons3oBaHa cxema MIIC I1.M.Ana0yxeBa, KOTOPBIHf MOCTPOCH
[0 CXeM€ IIAPHUPHO-YETHIPEX3BEHHOTO  pBIUAXHOTO  MEXaHW3Ma C
HauOOJIBIIUM MIATYHOM.

Hayunble  uccrnemoBaHHs, TPOBOJMMBIE  II0JT  PYKOBOACTBOM
OJ. AnumoBa u C. AOGapanMoBa, TMO3BOJMIM CO37aTh HOBBIA BUJ
PBIYaKHBIX MEXaHU3MOB IIEPEMEHHOM CTPYKTYpHI, Ha OCHOBE KOTOPHIX OBLIO
CKOHCTPYHPOBAHO W  H3TOTOBICHO  PA3IMYHOE  Ky3HEYHO-TIPECCOBOE
obopynoBanue 6e3 My(THI-TOpMO3a, TJe TaKXkKe OblIa HCIOJIb30BaHa CXeMa C
HanOOJIBIINM HIATYHOM.

HccnenoBanusamMu u  pa3pabOTKOW HAyYHO-METOJMYECKHX OCHOB
CO3JaHUSl YIApHBIX MalIMH C MEXaHW3MaMH MEPEeMEHHOW CTPYKTYpHI
3aHMManuch ydeHsle: B.D. Epembsnn, A.O. A6unos, K.K. 3usimes, 3.C.
Ab6nmpanmoB, 3. A. Ypkynos, T.T. Kapumbaer, K.M. [pikananues, H0.A.
®okun, H.C. AGnpanmoBa u apyrue.

B TeueHne HECKOMBKUX JIET IO pe3ybTaTaM HAy4YHBIX HCCIIEIOBAHUN
U ONBITHO—KOHCTPYKTOPCKHX  paboT, KOJUIGKTHBOM  YUYEHBIX  OBLIH
pa3paboTaHbl W CO3IaHBl PAa3MUYHBIE KOHCTPYKIIMM MAIIMH M YCTPOMHCTB
YAapHOTO  JEHCTBUS, KOTOpPBIE B  HACTOSIIEE  BpeMS  YCIICIIHO
9KCIUTYaTHPYIOCS B Pa3JIMYHBIX OTPACIISIX TPOMBIIIJIEHHOCTH peCITyOJINKH.

Ha ocHoBe cxeM  MeXaHM3MOB  NEPEMEHHOM  CTPYKTYpbl
3.A. YpKyHOBBIM ObuTH pa3paboTaHbl YeThIpe Mou(pUKaIuu
JNIEKTPOMEXaHUYECKUX pYy4HBIX nepdoparopos I1PD -1, 2, 3 u 4 Ha ocHOBe
cxembl ¢ HamOonbmuM matyHoM. FO.A. ®DokuHBIM ObUIM pa3pabOTaHBI
KOHCTpyKuuHu  nepgoparopoB [IPD-5, TIPD-7 u IIPD-8. Jlns mnepsoii
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KOHCTPYKIMH OBITa HCIIONB30BaHA CXEMa C HaWOOJBIINM IIATyHOM, B IBYX
npyrux — cxema MIIC ¢ HanOompImM OCHOBaHHEM. B KOHCTPYKIINH yIapHOI
MammHbl ['YM-1 Oplia ucnoiib30BaHa cXeMa KPUBOIIHITHO-KOPOMBICTIOBOTO
MeXaHN3Ma, y KOTOPOT0 HauOOJIBIIYIO JUTHHY UMEET KOPOMBICIIO.

Bropas  rmaBa  moCBsilleHa ~— KUHEMaTHYeCKOMY  aHAJIU3Y
Pa3HOBHIHOCTEH CXeM MEXaHU3MOB NEPEMEHOH CTPYKTYpBl ¢ HaUOOJBLINM
OCHOBaHHMEM M aHaJIM3 UX padoTocrnocoOHocTH. [IpoBeneHbl HMccnenoBaHus
KAHEMATHYEeCKAX IIapaMeTpoB Tpex pasHoBuaHocTedt cxem MIIC ¢
HanOOJBIIM OCHOBAaHHEM (PHCYHOK ). B AManma3oHe N3MEHECHUS OTHOIICHUS
JUTMHBI OCHOBAaHMS K JAJIMHE KpuBowMna a ot 2 1o 20.

Pucynok 1 - CxeMbl MEXaHH3MOB HIEPEMEHHOM CTPYKTYPHI C HAKOOJIBIIUM
ocuoBauueM: cxema 1 - |1<l,=I3< Iy (a); cxema 2 - |;<I,<I;<lI; (6);
cxema 3 - |1<|3<|2<|0 (B)

Jlana cpaBHHTENbHas OICHKAa (YHKIMH IOJIOKEHMS, MepelaTOYHbIX
(hyHKIMH TTIEpBOrO M BTOPOTO MOPSAKOB. [IpoaHann3npoBaHbl KaueCTBEHHBIE
OTIMYHUS TpeX pPAa3HOBUAHOCTEH CXeM ¢ HauOONBIIMM OCHOBAHUEM.
IIpenoskeHsl BO3MOXHBIE 00JIACTH HCIIOJIB30BAHHUA CXEM MEXaHU3MOB IS
YAapHBIX MAIIMH U YCTPOHCTB.

IIpu mpoBeneHMH KHHEMATHYECKOTO MCCIEJOBAHUS HCIOJIB30BAJICS
AQHAIIUTHUYECKHMA METOA, B COOTBETCTBHM C KOTOPBIM IO 3aJaHHOU
CTPYKTYpHOH ¥ KHHEMaTH4eCKOW cXeMaM 3amuchiBaeTcss  (QyHKOus
MOJIOXKEHHUST BBIXOJHOTO 3B€HA MEXAaHMU3Ma @3 OT YIJa MOBOPOTa KPHUBOIIUIA
@1

@a=m-arctg][ ¢,sing +]-arccos[€23 — 0% + 0%+ 0P+ 20,0 jcos g, 1, 1)
Co+1,008p, 20,307+ (%0 + 20,0, cosg,

rae |, — mna kpuBommna, |, - qmuHa marywa |3 - mmHa Kopombicaa, lg—
JUIMHA OCHOBaHMs, NpHHUMas |;=1 mONy4rMM OTHOCHTENILHBIE pPa3MEpPHI
3BenbeB M=lyli=1, Mo=lyly, As=lgl1, Ao=lo/ly,

Ha pucynke 2 a,6,6 npencraBieHsl TpadUku 3aBUCUMOCTEH (YHKITUH
MOJIOKEHUST Ui TpeX pasHoBugHocted cxem MIIC ¢ Hambombmum
OCHOBaHHEM.
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1-a=2;2-a=2,1;3-a=2,5;4-a=3;5-a=3,5;6-a=4;7-a=5;8 -a=5,5;19 - a=19.

Pucynok 2 - I'paduku GpyHkimu nonoxerus cxem MIIC ¢ HanGombmmm
OCHOBAaHHUECM: |1<|2=|3< Io (a), |1<|2<|3<|0 (6), |1<|3<|2<|0 (B)

Juddepennnpys ¢ynxomio (1) mo o0oOmeHHOH KoopawHaTe O,
HOJTyYrM (YHKIUIO, HAa3bIBAEMYIO aHAJIOTOM YIJIOBOH CKOPOCTH 3BEHa. DTOT
napaMeTp CBSA3aH C YIIIOBOH CKOPOCTHEO COOTHOLICHHUEM:

3= doy/dt = (dpy/de: )* (dey/dt) = w1 (dey/dpr). )

[MponuddepeniupoBaB  GyHKIHUIO @3 1O YOy [OBOpPOTa @7 B
ypaBHeHHH (2), MOJYYUM MepelaTouHyl (YHKIHIO MeXaHM3Ma IepBOTO

nopsiaka. B gaHHOM ciydyae mepemaTodHas (GYHKIUS MEPBOTO MOPSIKa
OTIPENIeNUTCS KaK:

Ust=1| (0 1 1a 24 sin?(o f2)e Palo +D)=2205in* (g, 12)]cos(p, /2) | | @)
d{ oo ) )12 }

rie d =(1 +hg )*-4h Sin® (¢2/2 )

Btopas mnpouwsBomHas GYHKIIUM TOJOXKEHHsI IO 0O0OOIIEHHOM
KOOPJAWHATE WK TepeaaToIHast (yHKIUS BTOPOTO MOPSIKA HMECT BHI

U131:M1/22) 2y(b—a)+ [Z(C—a)— g]y4 + g((;/; 3a)y2 —acg | (4)
4(a+y2) (g+y2)

ey =cos (¢1/2);a=(1 -2 )* /4 hgib=(ho-1)/20;

c=[A2 (Ao +1)/20] -~ 1;9=(Rohg/ Do) -1 .

HepeaaTquLIe (byHKIII/II/I MEPBOTO U BTOPOIro MOPAAKOB CBA3aHBbI C

YIJIOBOM  CKOPOCTBIO M YCKOPEHHEM  KpPUBOLIMMIA  CIEAYHOIUMU
COOTHOILEHUSIMU:



w3 = a)l*U31 (5)
e3 =e1*Ugy + 0’1* Ugy ', (6)

TZie 1 U O3 - COOTBETCTBEHHO YIJIOBBIE CKOPOCTH KPHUBOIIHIIA U KOPOMBICIA,
€ M €3 - UX YIIIOBBIC YCKOPEHHUS.

B wactHOCTH, KOTa KpWBOIIMNI Bpamaercs paBHOMepHO (¢ = 0),
MepBOE ciIaraeéMoe B MPaBOH 9acTH BTOPOTO BeIpaxkeHus (7 ) ucuesaer. Takum
00pa3oM, yCTaHOBJIEHAa CBf3b MEXIy IEpEeMEIICHHEM BEIyIEero 3BeHa U
MEepEeMEIICHUSMY, CKOPOCTSIMA M YCKOPEHUSIMH  BEJOMBIX 3BEHHEB
MeXaHu3Ma.

B KpuBOLIMIIHO-KOPOMBICJIOBBIX YAAPHBIX MEXaHU3Max IEPEMEHHOHN
CTPYKTYpPbl B 0COOOM TOJIOKEHUH (TIOJIOKEHUH ynapa) IepenaroyHas
(GyHKIMS TIO0 CKOPOCTH HMMEET paspblB MNEPBOrO poja,rie ee 3HaueHHe
CKauK0OOpa3HO MEHSET BENMYMHY M 3Hak. IlepemaTodHoe OTHOIIEHHE
Mexanu3ma nocie yaapa (mpu ¢;=0) Us. onpenenstest Gopmynoid:

Us1.= U31(0) =[( Aoha /Ag )2 - 11/ (142 ). @
Joynapa =27, Ug.= Uai(0) == [(oha / Ag )2 +1] / (1420 ). (8)

Ha pucynke 3 mokasaHel TrpaduKd 3aBHCHMOCTEH MepeaaToOdHON
(GyHKOMM TEepBOTO TOpsAAKa TpeX pasHoBHmHOcTed cxem MIIC ¢
HanOOJBIIMM OCHOBAHHEM OT yIJa MOBOPOTA KPUBOLIUMA NPH Pa3TUIHBIX
COOTHOIIEHHSIX JTMH 3BEHHEB MEXaHHU3MA.

1 5U$1 1U31

) . P a0
0 100 200 '\ 300 a0 T
02 L
=
0 NS
" x>
3

6) )
1-a=2;2-a=2,1;3-a=2,5;4-a=3;5-a=3,5;19 - a=19.
Pucynok 3 - I'paduxu nepenatouHoii ¢pyHkuuu nepsoro nopsiaka cxem MIIC ¢

HauOOJBLIITUM OCHOBAHHUEM:
Li<l=13<lg (a); l1<lx<lz<ly (6); l1<ls<l,<l, (B)

Kak BugHO 13 pucyHKa 3, N3MEHEHHE YIJIOBOH CKOPOCTH BBIXOIHOTO
3B6HAa B PacCMaTPHBAEMBIX [HANa30HAX COOTHOIICHWN JJIWH 3BEHBEB
MEXaHN3Ma CYIIECTBCHHO OTIIMYAIOTCS 110 BEIMYNHE aMIIIUTYAbI KOIEOaHUH.
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D710 paznuumMe XapaKTEPHCTHK HM3MEHEHHUs YIJIOBOH CKOPOCTH [JaeT HaMm
BO3MO>KHOCTb BBIOOpa Hanbosiee MPUEMIIEMBIX CXEM W COOTHOIICHMH JIHMH
3BEHBEB C YUETOM NPEIBSIBIIEMBIX K MEXaHU3MY TPEOOBaHHIA.

Ha pucynke 4 mpencraBieHsl rpadMKu HW3MEHEHHS IEpPENaTOUHBIX
(yHKIMH BTOPOTO MOPSIZIKA, T.€. YIIIOBOTO YCKOPEHHUSI BBIXOJHOTO 3BCHA, U3
KOTOPBIX BHUIHO, YTO IPHU IIOJHOM IWKJE IBMXXCHUS MEXaHW3Ma, (YHKIUN
UMEIOT JBa HKCTPEMAalIbHBIX 3HAYEHUSA: B NPEAYAApHOM M IOCIEyJapHOM
nepuojax | OTIMYAIOTCA IO UX BEJIMYMHE.

Us ZU;I a2 U

15 15

1
03

FPromw 4
400

a) 0) B)
1-a=2;2-a=2,1;3-a=2,5;4-a=3;5-2a=3,5;19 - a=19.

Pucynok 4 - I'paduku nepenaroynoii GpyHkuu Broporo nopsiaka cxem MIIC ¢

HanOOJBIINM OCHOBAHUEM:
I1<l=ls< 1y (a); li<l;<l3<ly (6); I1<l3<l,<ly (B)

Ha  ynaphsble XapaKTEPUCTHUKHU KPUBOIIUITHO-KOPOMBICIOBBIX
MEXAHU3MOB IEPEMEHHON CTPYKTYpbl CYILIECTBEHHOE BIIUSHUE OKAa3bIBAET
KOOQPUIMEHT KUHEMAaTHYECKOTO  BOCCTAHOBIICHHSI CKOpPOCTH  Ooifka
kopombiciia. CorjacHO aHaJW3y NPEINIeCTBYIOMUX paboT, kodduiment
KMHEMAaTU4YeCKOTO  BOCCTAHOBIICHHMS CKOPOCTH  yJAapHOTO  MeEXaHu3Ma
ornpezensercst GopMyJIIOn:

RKHH:U31+/U31- ’ (9)

rae Uz, - mocneynaproe,Uzy. - mpeaynapHOe IMepeqaToYHble OTHOIICHUS,
CYIIECTBEHHO BIUSIONINE Ha PaO00OTOCIIOCOOHOCTh BCETO MEXaHU3Ma.

Mem;{y TEM, C OTUMHU IapaMETpaMUu CBA3aHBI OCHOBHBLIC IMOKA3aTCIN
YIapHBIX MAaIIMH M YCTPOMCTB, OMNpEAENSIoNMe HUX TEXHOJOTHYECKYIO
s dexTuBHOCTS. [lanee, BappupoBanueM ko3 dHuineHTa HanOOIIBIIETO 3BeHA
a=l/M B mpemernax ot 2 no 10, momydeHsl TpaduKH 3aBUCHMOCTH
MepelaToyHbIX OTHOLICHUH M KOI(PQHIMEHTa BOCCTAHOBJICHHS CKOPOCTH,
MpeCTaBICHHBIC Ha PICYHKAX 5 @,6,6 1 6 a,0,8.
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B)

1- mocneynapHoe u 2 - mpenyaapHOe MepeaaTOYHbIe OTHOICHHS.

Pucynok 5 - I'paduku 3aBuCHMOCTE# TIepeIaTOYHBIX OTHOIICHUH 10 yaapa Uz 4 u
nocie yaapa , Usy. uis cxem MIIC ¢ HanGoIbIMM OCHOBAaHUEM:
l1<l;=ls< Iy (a); 11<l<I3<ly (6); l1<ls<l;<ly (B)

B R ™
02
03]
04 -
RN | e
I, ! L] es

- - . 07
03

Pucynox 6 - I'paduku 3aBucuMocTH K03()HHUIHEHTa KHHEMATHIECKOTO
BOCCTAHOBIICHHS CKOPOCTH R, mst cxem MIIC ¢ HanGOIbIIMM OCHOBAaHHUEM:
L1<l,=ls< Iy (a); 11<lp<I3<ly (6); l1<ls<l;<ly (B)

Takum o00pa3om, IIPOBEJECHHBIE HCCIEIOBAHHUS IOKA3alH, YTO
XapakTep N3MeHeHHs (PyHKIMH MepeaaTOYHbIX OTHOIEHNH 1 Kod(duIreHTa
KMHEMAaTU4eCKOT0 BOCCTAHOBIIEHHSI CKOPOCTHU B 3aBUCHMOCTH OT MapaMeTpa a
y 3-X pa3sHOBUJHOCTEH CX€M MEXAaHU3MOB IEPEMEHHOM CTPYKTYpBl C
HanOOJBIIMM OCHOBAaHMEM 3aMETHO OTIIMYAETCS APYT OT APYTa IO THUAIa30Hy
UX W3MEHEHHMs, YTO CO3/[aeT IPENNOCBUIKY JUIS BBIOOpa CXeM YHapHBIX
MAIlIMH ¢ HAMTYYIINMH TTapaMeTpaMy U pacInupsieT 00JIacTh UX MPUMEHEHNS.
Ilepeuncnennple Bbmie ocoOeHHOCTH cxem MIIC ¢ HauOoIbIIMM
OCHOBaHHEM 00YCIIaBIMBAIOT HEOOXOAMMOCTh HPOBEICHHUS CPaBHHUTEILHOTO
aHam3a.

Paccmotpens! rpaduku (QYHKIMH IOJIOKEHUS TPEeX Pa3sHOBHAHOCTEH
cxeM MIIC ¢ HanGoNBIINM OCHOBaHHEM B JWAlla30HE W3MEHEHHs Mapamerpa
a or 2 no 10. Kak BumHO M3 Tpaduka HM3MEHEHHS (QYHKIHMHU MOJOKCHMS
(pucyHok 7), ipu @ = 2, MakCUMaJbHOE OTKJIOHEHHE KOpOMbICIa B cxeme 1
(h<l,=li<ly ) u cxeme 3 (I1<l;<ly<ly) coorBercTByer yriy moBopoTa

12



kpuBommnna ¢1=3,6 pao (210°), a B cxeme 2 (I1<l,<ls<lg) - yriy ¢1=4,2 pao
(2400), W IMEIOT OIMHAKOBOE 3HAYEHUE.
\P3
120
100 100
20

60

0 100 00 300 400
6)
1- |1<|z:|3< Io, 2- |1<|z<|3<|0; 3- |1<|3<|2<|0.

Pucynok 7 - I'paduxu u3meHeHus QyHKIINH TOT0KEHHUS IPU COOTHOMICHHUAX
a) a=2;0) a=5

ITo Mepe yBenuyeHus mapameTpa g, XapakTep W3MEHEHHs rpaduKoB
(YHKIMM TOJOXKEHUS CYIIECTBEHHO OTIMYaoTCA Apyr or apyra. Ilpu
YBEJIMUEHUHU TapaMeTpa a 10 S5, HaOIromaeTcsl pe3koe YMEHBIICHHE yria
KagaHHusA Kopombicia y 1 m 2 cXeMbl, COOTBETCBEHHO B 2 W 3 pasa mo
CPaBHEHMIO CO CXEMOM

[Ipn yBennuenun mapamerpa a a0 10, yrom xadaHusi KOpOMBICIIA B
cxemax 1 1 2 yMmeHbLIaeTcsi COOTBETCTBEHHO B 2,8 U 6 pa3, 4yeM Ui TpeTheil
cXeMbl. MOXHO 3aMETHTh, YTO C YBEINYEHHEM JJIMHBI OCHOBAHUS Y CXEMBbI 3
BEJIMUMHA YIila KadaHWs, HA000pOT, YBEIMYHMBACTCSA. YBEIMUYCHHE YIJa
KayaHUsg KOPOMBICJIA TPH HEM3MEHHOM JBM)KYIIEM MOMEHTE IPUBOJHUT K
YBEIMYCHUIO BPEMEHH X0JIOCTOT0 X0/ia 3B€Ha, CHIDKEHHUIO YacTOTHI YapoB H,
COOTBETCTBEHHO, yIaPHOW MOIITHOCTH.

Jlis cpaBHEHUS nepeaTOYHBIX (QYHKIIMI IepBOrO W BTOPOTO IMOPSIKA
B 3aBUCHMOCTHU OT JUIMHBI OCHOBAHUS HCIIOJB30BaHBl T'padKH, MOKa3aHHBIC
Ha puUcyHKe 8 a, 0.

Kak BuaHO M3 TpaduKoB, MPH OJHOM M TOM K€ 3HAUEHUH IITUHBI
ocHoBaHus (¢=2), mepeaaTouHble (YHKUHH MEPBOrO MOPsAKA 32 MOJHBIH
OUKI y TpPeX pPa3HOBUAHOCTEH CXeM MMEIOT HUACHTHUYHBIA  XapakTep H
JBXK]bl JOCTHIAIOT SKCTPEMAIBHBIX 3HAYEHMI: B IOCIEYyJapHOM IEPUOJE,
T.6. IPU XOJOCTOM XOA€ MEXaHU3Mbl HMMEIOT OAMHAKOBYIO BEIMYHHY
9KCTPEMANIbHBIX 3HAUYCHHMH I€peJaTOYHbIX OTHOLICHWH, a B TpeaydapHOM
nepHuose, T.e. IpH pabouyeM Xoe, BCe OHHM JOCTUTAIOT CBOET0 HAauOOJbIIETO
3HauyeHus, pasHoro Us;=-0,8.
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a) 0)
l“|1<|2:|3<|0; 2- |1<|2<|3<|0; 3- I1<|3<|2<|0

PucyHnok 8 - I'padyky m3MeHEHHs epeJaTOYHBIX (YHKIHUH IIepBOTO
nopskaUs; (p1)(a) u BTOporo mopsimxa U's; (1) (6)

C yBenmueHWeM MapaMeTpa a A0 5, HaOJromaeTcs CYIIECTBEHHOE
U3MEHCHHE TMepeaTOYHBIX  (YHKIWH TEepBOTO  TOpsIKa Y  BeeX
Pa3HOBUIHOCTEH CXEM, IKCTPEMYMEBI TOCIICYJAPHOTO MEPHOa PA3ITUIHBI IO
BenmunHe. [Ipu yBenmmuennn mapametpa a = 10 3T0oT mokasatens y cxem | u
2 yMeHbIIaeTcss COOTBETCTBEHHO B B 2,1 1 3,8 pa3a 1o cpaBHEHHIO C IEPBBIM
COOTHOIIICHHEM JIJTUH 3BeHbEB. [ 'paduk npejcTaBieH B

W3BecTHO, dYTO OdHEprus yJapa MPOMOPIHOHANBHA KBaJpaTry
nepenatoyHoro oTHomenuss Us;. B MOMEHT yaapa. [1oaToMy ¢ TOUKH 3peHust
YBEIWUYEHUS DJHEPruM yJaapa W yAapHOW MOIIHOCTH, JKEIaTelIbHO
paccmotpenue 1-oif u 3-eif cxem. C TOUKM 3peHHUS IUIABHOCTH HW3MEHEHHUS
YIJIOBOM CKOPOCTH 3a MOJIHBIM LIMKJI JBUXKEHHUS] KOPOMBICA, MPEANOYTEHHE
orgaercst cxeme 2 ¢ coornomenueM | <l,<l:<l.

Kak mnokaspiBaroT rpadukd, MpeNCTaBICHHBIE Ha pPHCYHKe 8 O,
nepeaaTtoyHasi QyHKIHS BTOPOTO MOPSIKA U31l Ha MPOTSHKCHUU IUKJIA TaKXKe
MMeEeT JBa JKCTPEMaJbHBbIX 3HAYeHMs. XapaKTep H3MEHEHHUS W BeJIHYMHA
MepenaTouyHor (HYHKIMU BTOPOTO TOPSIKA BBIXOJHOTO 3BE€HA KOPOMEICIA B
obomx mepronax IWKIA, MPU @=2 y BCEX Pa3HOBUIAHOCTEH CXEM yIapHOTO
MeXaHU3Ma UMeeT OAMHAKOBYIO BeNWUYWHY. [IpHm yBenmueHMn mapameTpa a
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oT 2 10 5 BeJIMYHMHA YTIIOBOTO YCKOpEHHUS y 1-0ff M 2-0#f cXeM 3HA4YHTEIbHO
YMEHBIIAETCS 110 CPaBHEHHUIO CO CXeMOit 3.

I'padyik M3MEHEHNs BEIMYHMHBI YIJIOBOTO YCKOPEHHUsI KOPOMBICIA MPU
a=10, MO CpaBHEHUIO C NPENBIAYIIMMH CXEMaMH, HMEET KpHBYIO Ooiiee
IJIABHOTO ~ XapakTepa, OCOOCHHO Yy TMepBOMl CXeMBl, M CYLIECTBEHHO
OTJIMYAeTCs 10 CPABHEHUIO € IPeIpIIyInMy cxeMaMu. ['paduk npeacTaBieH
B pabore.

Takum 00pa3oM, KOPOMBICIIO TOCTHraeT JKCTPEMAalbHOE 3HAUCHHUE
YIIIOBOTO YCKOPEHHUsT MPH €ro xomoctoM xoje. Ilpu pabouem xone
TOPOUCXOIUT MOCTETICHHOE CHIKCHUE YTIIOBOTO YCKOPEHHST KOPOMBICIIA.

Kak u3BecTHO, KacaTenbHasi COCTABISIONIAS CHJIBI HHEPIIUH 1 MOMEHT
CHJI IPOTIOPIMOHAIIBHBI YTIIOBOMY YCKOpPEHHIO. B Hamiem ciydae y cxemsl 2 ¢
cootHomenneM giauH 3BeHbeB 1<l,<l;<ly MakcumanbHBIE BeENMUYHHEBI
YIJIOBBIX YCKOPEHHH M CHJI HHEPLUH MCEHBIIE, YeM y IPYTUX ABYX CXEM BO
BpeMs BCEro [IMKJIa IBIDKCHHS MEXaHU3Ma.

[Ipu NpoeKTUPOBAaHUH YAAPHBIX MAIIWH Ha OCHOBE CXEM MEXaHHU3MOB
NEePEMEHHOH CTPYKTYpbl HEOOXOOMMO NpeoycMaTpuBaTh MOCICYAApHBIC H
npenyAapHble IepefaTOYHbIe OTHOIICHHS MeEXaHHU3Ma OT KOPOMEBICIA K
KPHBOIIMITY B MOMEHT, KOTJa 3BEHbS MEXaHH3Ma 3aHHMAIOT “ocoboe
MOJIOXKEHHe”, T.K. SHEeprus yjaapa NpsMO MPONOPHHOHATIbHA KBaapaTy
nepeaaTouHoro otHomreHust Uz . B MOMEHT y/apa.

IMpu BeIMOIHEHHH 00s3aTeNbHBIX yeaoBuit: |i+lp=ls+l, mepenarounoe
OTHOIIIEHHE OT KOPOMBICIIA K KPUBOIIUITY B MOMEHT, KOT/[a 3BE€HbSI 3aHUMAIOT
oco0oe ToJIOXKEHHE orpeieNsieTcs o GopmyJe:

Usi= @3 /o =[ L/(la+l, YI*[1+(1o* 1o /1% 157, (10)

/e epeIaTOYHOe OTHOIIICHHE u3MeHsieTes B quanasone: 0 < Usg< 1.

Iome3ysice popmymamu (8) u (10), ObUIH MOCTPOEHBI TpadUKU
3aBucumocT Ug(a), mMOKa3aHHbIE HA PUCYHKaX 9 a W 6 B [IUana3oHe
n3MeHeHus kodpdunpenta a ot 2 10 19. MoXHO 3aMeTHTh, YTO BETUYHUHA
MepeAaTOYHbIX OTHOIIECHHH 1O yaapa 0pd «@=2, TOYTH Yy BCeX
Pa3sHOBHUAHOCTEH CXeM C HAMOOJBIINM OCHOBAaHHEM HMEIOT OJWHAKOBEIC
3HayeHwus1, paBHbie Uz =-0,8.

Janee, ¢ yBenmuenuem koddduienrta a B auamazone ot 2 mgo 19,
MPOUCXOIUT HHTCHCUBHOE YMEHBIIICHHE BEIMYMH [IEPEAATOUHBIX OTHOIICHHIA
pasuoBumrocteit cxem 1 (Ii<l,=ls<lp) n 2 (I,<l,<lz<ly), ocobenno y 2°"
cxeMsbl OT 1,5 710 3 pa3 1O CpaBHEHUIO C IEPBOM CXEMOIL.

B T0 ke Bpewms, B cxeme |1<I3<l,<ly nabnromaercst HesHaumTenbHOE
YBEJIMYCHUE BEIMYUH MPEIyJAPHBIX IEPEJATOYHBIX OTHOIICHUH, T. €. B
paccMaTpuUBacMOM JHUana3oHe ¢ oT 2 1o 19 ero BeIMYMHA OCTACTCS MOYTH
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MIOCTOSTHHOW W COOTBETCTBEHHO B 3,5 M 8 pa3 Oojble, 9eM B IBYX IOPYTUX
cXeMax.

0 T— a Usze
08

0.7

06

a) 0)
1- |1<|2=|3<|0; 2- Il<|2<|3<|0; 3- |1<|3<|2<|0_

Pucynok 9 - I'paduku H3MeHeHHs TepelaTOYHbIX OTHOIICHUI:
nepen yaapom Usi_ (a), mocie ymapa Usy, (6)

[TomyueHHBIE pPE3yNBTATHl TO3BOIIIOT KOHCTATHPOBAaTh, UYTO IIPH
VBEJIIMYCHUN [UIMHBI OCHOBAaHHWS MEXaHW3Ma, T.€. Kod(pQHUIHeHTa da,
HanOoIpIllee  BIMSHHE HAa  WM3MCHEHHWE  BEIMYUHBI  IpPEAydapHBIX
MepeAaTOYHBIX OTHOIICHWH HAOIIOAETCS B CXEMax C COOTHOIICHUEM JITHH
3BeHbeB : |1 <l,=l:<lg, n 1;<l,<l3<

[To pe3ymbTaTtaM STHX HCCIIEJIOBAHUI MOXHO TIPOU3BECTH BBIOOP
IPUEMIIEMBIX I1apaMETPOB YAAPHBIX MAaUIMH U YCTPOMCTB DPA3lM4HBIX II0
MOIITHOCTH ¥ Ha3HAYCHUIO.

B Tperbeil riaBe IpUBEACHBI PE3YyIbTATHl  JAMHAMUYECKUX
HCCIIEIOBAaHUH Pa3HOBHUIHOCTEH CXeM MEXaHHM3MOB IEPEMEHOM CTPYKTYPHI C
HAuOOJBIINM OCHOBAaHHEM. OnpeueneHH HOPMAJIbHBIC W TaHTCHIMAJIbHBIC
COCTaBIISIIOLLME CHJI B3aUMOJCHCTBHUS 3BEHBEB YAAPHOTO MEXaHU3Ma.
IMoctpoensl rpaduveckue 3aBHCUMOCTH CHJI PEAKIUH B KHHEMATHYCCKHX
mapax M Omopax MexXaHuh3Ma OT HM3MEHEHHUs JUIMHbI OCHOBaHMs. Pemiena
3ajjaya BBIOOpA pAIOHANBHBIX MApaMETPOB CXEM YIAPHBIX MEXaHH3MOB
MEPEMEHHON CTPYKTYPHI C HAUOOJIBIIIIM OCHOBAHUEM.

OnpeneneHsl  palyoOHAJBHBIE 3HAYEHHS  IAapaMeTpoB  yIapHOTO
MeXaHu3Ma, s OIEHKH KOTOPBIX BBIOpAaHBI CIEAYIOIINE KPUTEPHH
CpaBHCHHUA: KHHEMAaTHYCCKUC nmapaMeTpel, BCJIIMYHUHA peaKum‘/’l B
KMHEMAaTHYeCKUX Tapax, SHeprus yaapa, dYacToTa YAAapoB U yIapHas
MOIITHOCTh MammHbl. OOOCHOBAaHBI M TPENJIOKEHBI XapakTepHbIE 00JacTh
pUMEHeHUs pazHoBuaHOCTEH cxem MIIC.

Jns ompeneneHuss MOMEHTOB M CHJ, JCHCTBYIOIIMX Ha 3BEHbS
MEeXaHHM3Ma, UCII0JIb30BaHa pacueTHas cXxema, okasaHHas Ha pucyHke 10.
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Re
Pucynok 10 - PacuerHas cxema yJjapHOTO MEXaHH3Ma IIEPEMEHHOM CTPYKTYPHI C
HanOOIBIINM OCHOBAaHUEM

Ha ocHoBe cui, AeHCTBYIOIIMX Ha 3BEHbS MEXaHHU3Ma, COCTAaBJICHBI
CJIeIyIOINe YPaBHEHUS:

Zﬁ iz3=0; R" 51+ R +P"y 1 Gy +P"3 . G3,P"3 +G" +R "3 +R'%=0 (11)

[IpoBeneH  CpaBHHUTCNBHBIM  aHAmM3 HM3MEHEHWS  peakumii B
KWHEMaTHYeCKUX Iapax W Oropax yJapHOTO MEXaHW3Ma B 3aBHCUMOCTH OT
napamerpa a st pasHoBuaHoctel cxem MIIC ¢ HanOOIBIIMM OCHOBAaHUEM.

I'padmkn cpaBHUTENBHOTO aHANIN3a MTOKa3aHbI HA pUCYHKe 11.

n
n Ry (H)
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,\f‘n“‘” 23000
16000 3\ T 1.
14000 T 1 20000

12000 1 1 2
10000 | | | 15000 'l X
s000 1 T T 1 10000 A

6000
2 5000 -

4000 ! t i !
2000 /“*—_’J"‘ ¢ e |
0 + 1 13

0 s 10 15 20
a) 0)

1'|1<|2:|3<|0; 2- |1<|2<|3<|0; 3- |1<|3<|2<|0

-5000

Pucynok 11- I'paduku n3MeHeHHs peakuuii B KHHEMaTHUECKUX Mapax 1 Ornopax
yIapHOT'O MEXaHU3Ma B 3aBUCHMOCTH OT IIapaMmeTpa

Kak mokassiBaroT PE3YJIbTATbl CPABHUTCIBHOI'O aHAJIU3a, HanOoJIbIIIEE
3HAYCHUC peaKunﬁ B KMHEMAaTHYCCKUX Iapax BO BCEX CXEMaX NOCTUTACTCA
Ipyu MaJIOM MCKOIMOPHOM PpacCTOAHUU, T.C. IPU a = 2, a Ipu yBCINYCHUN
JJIMHBI OCHOBAHUS, UX 3HAYCHHUC YMCHBIIACTCA.
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O¢ddexkTnBHOCTS yHApHBIX MAIIMH OIpENeNsieTcs, TPEeKIEC BCETo,
TaKUMH TNOKa3aTeNsIMHU, KaK HEprus ynapa Ay, n MomHOCTe Wy, yIapHOTo
MexaHusMma. CormacHo rpa¢uky Ha pucyHke 12 a, mpu @=2 3Heprus yaapa
MEXaHN3Ma JOCTUTaeT MaKCHMyMa.

3000 42K 3
2500 12
2000

1500 1 1

1000 T 3

a) 0)
1- |1<|2:|3<|0; 2- |1<|2<|3<|0; 3- |1<|3<|2<|0

Pucynok 12 - I'paduk n3MeHeHns SHEprHU yaapoB (a), 4acToThl yaapos (0)
ot mapametpa a i cxeM MIIC ¢ HanOOIBITUM OCHOBaHHEM

CnenoBareiabHO, B Juana3oHe H3MeHEHHs a oT 5 po 20 mpu
OIIMHAKOBOM 3HAa4CHWW TMapaMeTpa ¢, HaWIydlled SHEpreTHYecKoi
XapaKTepUCTHKOH oO0mamaer cxemMa | C COOTHONIICHWSMH JJIHH 3BEHBCB
li<l,=lz<ly, THIE BemMMUMHA PHEPTUM yJapa COOTBETCTBEHHO B 1,25 u 2,5 pasa
OostblIe, YeM IS IBYX APYTHX

K OCHOBHBIM XapaKTEpUCTHKaM JIFOObIX YJApHBIX MAlIMH OTHOCHUTCSI
4acToTa yAapoB. [3 TMPOYHOCTHBIX pacueToB JOMyCKaemas CKOPOCTh
COyapeHusi KOPOMBICIAa ¢ HHCTPyMEHTOM pexomenaoBana [V] < 10-12 m/c,
TOT/[a YaCTOTy yAapoB BbruHcisAeM 1o popmyne: fy, = [V]/ Ug. I3 T'padux
3aBHCHUMOCTH YacCTOTHl YAapOB MEXaHHM3Ma OT H3MCHCHHS IapaMerpa d
npeicTaBieH Ha pucyHke 12 0. Kak BugHo u3 rpaduka, NpH 3HAYCHHUH
napamerpa
a = 2, BEIIMYMHA YaCTOTHl yNApOB y BCEX PA3HOBUIHOCTEW CXEM MOYTH
onuHakoBa. Ho c yBenumueHwem mapameTpa a B nuamnazoHe ot 2 go 20,
HAOJIIOJTaeTCS yMEHbBIIEHWEe 3HAYCHWA  YacTOThl  YJAapoOB y CXeM ¢
cooTHomeHusMu MH 1< b= 1:<ly u i<l <l3< |,

TakuM o00pa3oM, TMOJlyde€HHBIE PE3yIbTaThl HWCCICJOBAHMS JTAlOT
BO3MOYXHOCThH BBIOOpa CXE€M M COOTHOIICHWH JIMH 3BEHHEB MEXaHWU3Ma s
peaNM3any WX B YIApHBIX MAallMHAX Pa3IUdIHOTO Ha3HA4YeHHsS W olnacTei
MPUMEHCHUS, C YICTOM MPEIBIBIIEMBIX K HUIM TPeOOBaHUN M OTPaHUYCHUI.

OpmHOI W3 PEeKOMEHIYEMBIX 00JacTell NMPUMCHEHHUS CXEM yIapHBIX
MamuH Ha ocHoBe MIIC ¢ HauOOJBIIMM OCHOBAHHEM SIBIIIETCA OYHUCTKA
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MOBEPXHOCTEH, T.€. OYMCTKA €MKOCTeH, TpyO, OyHKEpoB W. T. A  OT
TPYAHOYIANSEMBIX OTIOXKeHHH. K KOHCTpyKmmm Takod BHOpOymapHOit
MAIIMHBI IPH MPOEKTUPOBAHNH HAKJIAABIBAIOTCS CIETYIONINE OTPAHUUCHHUS:
OrpaHUYeHHe Ha CKOpOCTh coynapeHus [Vy,] < 10-12 m/c, ans Toro 4roGs!
HE TIOBPEANTHh IOBEPXHOCTh M, CIEIOBATENbHO, MOTpedyercst HeOombImas
SHeprua ynapa Ay, TJAe peKOMeHAyemas BelMunMHa Kod(duumenTa
KWHEMaTH4YeCKOI'0 BOCCTAHOBIICHUSI CKOPOCTH KoiyieOiercs B Ipelesiax
Ruw =0,3+0,5. Hdna 31Ol 007aCTH MOXHO PEKOMEHIOBATH CXEMY C
coornomeHusamu  |1<l3<l,<l, ¢ mapamerpom a = 5. Takyio ke cxemy c
napaMeTpoM g = 2, MOXKHO PEKOMEHJOBAaTh JUIl  YIUIOTHSIOIIUX MAIlUH,
MMEIOIINX OONIBIIYI0 DHEPrUI0 yAapa W peakuud B OHopax, HO
peKoMeHayeMast BEJIMYMHA ko3¢ punrenrTa KHHEMaTHIEeCKOTO
BOCCTaHOBJICHUSI CKOPOCTH IOJDKHA OBITH paBHA He Oonee Ry, = 0,2.

[ ceficMMYEeCKOr0 30HAMPOBAHUS PEKOMEHAYETCS CXeMa C
cootHotreHusMu I1<l3<l,<ly, a =9, y xoTopoii sHeprus ynapa MmakcumasbHasi,
peakuuu -  MHHUMajJbHBIE,  YacToTa -  HHU3Kas,  BEJIMYHHA
R =0,3.

OCHOBHBIE BbIBO/JbI 1 PEKOMEH/JIAIIN

B pesynbraTte NpOBENCHHBIX HCCIEJIOBAaHMN pelleHa aKTyalbHas
3a7a4a B 001acTH BHIOOPA PAIlMOHANBHBIX ITAPAMETPOB YAAPHBIX MAIlMH Ha
OCHOBE MEXaHH3MOB IIEPEMEHHOI CTPYKTYPBHI ¢ HANOOJIBIIUM OCHOBAHHUEM.

ITo pe3ynbraTam Mccie10BaHUI MOXKHO CAEIATh CIEAYIONINE BBIBOIBI.

1. BeIBIEHBI OTIMYUTEIBbHBIE OCOOCHHOCTH M KHHEMAaTHYECKHE
CBOHMCTBA TpeX Pa3HOBHIHOCTEH CXeM MEXaHM3MOB IEPEMEHHOM CTPYKTYPBHI €
HanOOJIBIINM OCHOBAaHHEM: cXeMa 1, B KOTOpO# JUIMHA IaTyHa ¥ KOPOMBICTIA
PpaBHBI; CXEMa 2, B KOTOpOﬁ JJIMHA IaTyHa MCHBIIE JJIMHBI KOPOMBICIA, U
cxeMma 3, B KOTOPOH JJIMHA IIaTyHa O0JIbIIe JTHHBI KopoMbicia. [TomydenHsre
PE3YIbTATHI IMO3BOJJAKOT 00BEKTUBHO OIICHMBAaTb, CPaBHUBATHL U BBI6I/IpaTB
CXC€MBbI U COOTHOIICHUA IJIWH 3BCHBCB MCXAaHHU3Ma, HaunboJIee OAXOAAIINEC
JUISA TEX WJIN UHBIX yCJ'lOBPIﬁ.

2. YCTaHOBIEHB  3aBHCUMOCTH  HW3MEHEHHMS  KHHEMaTHYEeCKHX
IapaMeTpoB B 3aBUCUMOCTH OT yIJla IIOBOPOTA KPUBOIIUIA U KO3 PHUIMeHTa
HanOoNbIIero 3BeHa g B JuamasoHe oT 2 a0 20, KOTOpble MO3BOJISIOT
BBIOMPATh pallMOHAIBHBIE NMapaMeTPbl yIapHBIX OT NPEIbSBICHHBIX K HUM
TpeOOBaHUl U OrpaHIMYEHNI B COOTBETCTBHHU C 00JIACTIMM MIPUMEHEHHUS ATUX
yJIapHBIX MalIKH.

3. VYcraHoBieHa 3aBUCUMOCTD U3MEHEHUS peakiui B
KMHEMAaTHYECKUX I1apax M OIOpax 3BEHBEB YNApHOTO MEXaHH3Ma OT
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KodpdunneHTa HanOONBIIETO 3BEHA @, KOTOpas IIO3BOJSET OMpPEICITUTh
CXEMBl M COOTHOIICHHUS IUIMH 3BCHBEB, IIPH KOTOPBHIX 3HAYCHHE PEaKIUi B
KHHEMAaTHYECKHUX Mapax MUMeeT HAUMEHBIIYIO BETUYUHY.

4. VYcraHOBJIEHa 3aBHCHMOCTh B)KHEHINIMX  OKCILTyaTallMOHHBIX
XapaKTePUCTUK yIapHBIX MEXaHU3MOB, TAKMX KaK 3HEPTHUs U 4acTOTa yIapoB,
yaapHasi MOIHOCTB OT IapaMeTpa a.

5. BblmeneHsl W pPEeKOMEHIOBaHbI CXEMBl C  palMOHAIBHBIMH
KAUHEMaTH4YeCKUMH ¥ CWJIOBBIMU IIapaMeTpaMH Uil CO3JaHHs yJapHbBIX
MaIlKH I KOHKPETHBIX 00JIacTei X MPUMEHEHUS:

- JUI YIUIOTHCHUSA T'PYHTA PEKOMEHAYIOTCA CXEMbI ¢ COOTHOLICHUEM
qunH 3BeHbeB  |1<l,=l3<ly ¢ mapamerpom a = 2, R, = 0,16+0,5 u cxema
l1<lz<l,<lg ¢ mapamerpamu a =5, R, =0,3+0,6;

- JUIsL  OYMCTKHA TOBEPXHOCTEH — CXeMa C COOTHOIICHHSIMH
Ii<l3<l,<ly ¢ mapamerpamu a =5 u R, = 0,18+0,5.;
- IUIsT CEMCMHMYECKOTO 30HIMPOBAHMS 3€MHOH KOpBI — CXeMa C

cooTHotreHussMu JiuH 3BeHbeB  |1<l3<l,<ly ¢ mapamerpamu a = 9 wu
R =0,3.
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Bakupo Bypxanmaunaun 05.02.18 -Mexanu3zmiep kaHa MamumHajgap

HA3apUAThI AJUCTUTH OOIOHYA TeXHUKAIBIK WIMMAEPAWH KaHAUIATHI

OKYMYUITYYJIYK JapakacbiHa 33 00J1yy yuyH «Herusu 4on 60Jrod uiipm

MYYHaK-TepMeJIrH4YTYY YPryJood MeXaHHU3M/JEpPAHH capaMuKaJayy

MYHO316TYYTOPYH Hern3/166» TeMachbIHA JKa3bLITaH JHCCePTANMACBIHbIH
KBICKAYA MABMYHY

AYKBIY cO376p: uHpU MyyHaK - TEpPMEITHYTYY  ©3repysiMe
TY3YMIOIY MeEXaHH3M, UYOH TIIKTYY, UOH TEPMENTHUTYY, UOH HETU3IyY
COJIOKOT.

H3nanee odbexkTnen: Herusum 4YoH OONroH WHpHM MyyHaK -
TEePMEJITHUUTYY ©3repyiMe Ty3yMaery Mexanusmaepaus (©TM) nerusunaeru
ypryJIo0d MarinHamiap.

M3unnnee npeameru: Herusu 4oH e3repynMe TY3yMIery ypryiaood
MEXaHN3MAEPINH KHHEMAaTHKAIIBIK )KaHa JHHAMUKAJIBIK MYHO3/1OTY4ITOpY.

Nnumuii mmtua makcatsl: Hermsu gon 6omron ©OTM mepau, ap
TYpAyy oOmacTrapma maipanaHyy YYYH ypryJood — MallWHEIEepIuH
MYHO3J6T'Y4TOpYH HETH3/106.

H3unnee ycyagapsl :kaHa anmaparTtapbl:  bynm oxymymra
KWHEMAaTUKaHbl W3WI06/6 aHAJIUTHUKAIBIK JKaHAa AWHAMHUKAHBI HM3HI6]0
KHHETOCTaTHKa yCyJIAapsl KOJNAOHYIny. MyHe3meryurepay scenteene Mat
Cad, Tlackams, Exel mporpammanap dYeWpecyHAery MaIIdHAIBIK
9KCHEPUMEHT KOJIOHYITY.

AJIBIHTaH KBbIHBIHTBIKTAP KaHA AJAPJAbIH KaHBLIBITbI: Herusu
YOH ©3repyjiMe TY3YMIery YypryjJood MeEXaHM3MAEPIUH Y4 TYPYHYH
KHHEMAaTHKAIBIK MYHO3/IeI'YUTOpYHYH WHpPHM MYYHAaKThIH aOallblHaH >KaHa
MEXaHN3MIMH HETU3WHHUH y3YHIYT'YHaH OOJITOH KO3 KapaHbUIBITBl TAObUIABI.
KnneMaTuKanblk >KynTapiarsl KapIIbUIBIK KY4Y MHHHManIyy OOJIroH
ypryja004uy MalllMHaJIapAbIH 3H KAKIIbI XKyMYIIYy MYHO316MOJI6PYH KaMChI3
KBUTYyyqy capaMxaayy MYHO3Iery4Tep TaOBUTABL. Yprynoou
MaIIWHAIAPIBIH JKBIIITHIK MYHO3A6TYYTOPY MEHEH «a» KOd(QQHUINECHTHHUH
OpPTOCYHIArsl OaiylaHbII TaOBUIABI. YPIyJlo0od MAaIlIMHAHUH CapaMKalayy
MYHO3AOTYYTOPYH CYHYIITOO HETM3JIENON JKaHa KOJJIOHYY uenpecy
AHBIKTAJIIBL.

Kongonyy pnapasacel: HMmrenunm dYbIKKaH CYHYIITap O KaHBI
ypryjoou MamHanmapasl kacoogo YMA MamuHa TaaHyy HHCTUTYTyHa
JKaHa OKyy jkapasHblHAa madnananyy yayH KP K.TeiHbICTaHOB aThIHIArBI
blccrik-Ken MamMileKeTTHK yHUBEPCUTETHHE ©TKOPYI OepHIIIn.

Kongonyy Tapmarel: O3repyiaMenyy TY3YMAEI'y MEXaHU3MICPIAUH
HETM3MHJAE JKacairaH ypryjoody MalldHajJapasl J0J000piI00J0 JKaHa
KOHCTPYKLUSIIOOJO.
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PE3IOME
nuccepranuu bakuposa Bypxanuauna Ha temy : «O0ocHOBaHHe
PALMOHAJILHBIX IAPaMeTPOB KPHBOLIHITHO-KOPOMBICJIOBBIX YAAPHBIX
MEXaHH3MOB ¢ HAH0O/IbIIMM OCHOBAHHEM» HA COMCKAHHUE YYeHOH
CTeNeHH KAHAMIATA TeXHHYeCKUX HAYK II0 CIIeHATbHOCTH
05.02.18 — Teopust MeXaHU3MOB U MAIIIUH

KaioueBble ci10Ba: MeXaHM3M NEPEMEHHOW CTPYKTYDBI, yIapHbIH
MEXaHU3M, ILIaTyH, KOPOMBICIO, OCHOBaHME, (DYHKLHUS IOJIOXKEHHs, YroJl
MOBOPOTA.

OO0beKT MHCCIeN0BAHUSA: KPUBOUIMITHO-KOPOMBICIOBBIE —YIapHBIE
MEXaHU3MBbI IEPEMEHHON CTPYKTYPBI C HAMOOJIBIINM OCHOBaHHEM.

Ilpenmer wucciieioBaHUs: KHHEMaTHYECKHE M JAWHAMHYECKHE
napaMeTpsl YAApPHBIX MEXaHHU3MOB IEPEMEHHON CTPYKTYPHI ¢ HAaHOOJBIINM
OCHOBaHHEM.

Ieab padoThl — sBIETCS 000CHOBaHNE PAlMOHAIBHBIX MapaMeTpoB
KPHUBOILIMITHO-KOPOMBICIIOBBIX ~ YIAAPHBIX MEXaHW3MOB C  HAaHOOJIBIINM
OCHOBaHHEM

MeToabl HccaeJOBAHUS U anmapatypa: B paboTe HCIOJIb30BaHbBI
AQHAJMTHYECKUH METOJ] TIPU HCCIIEJIOBAHUM KHHEMAaTHKH W METOJ
KWHETOCTaTUKU MPHU HCCICAOBAaHMM TUHAMHUKH. [ pacdera mapameTpoB
ObUT MPUMEHEH MAIIMHHBINA DKCIIEPUMEHT B mporpammHuoil cpexe Mat Cad,
INackains, Exel.

IMoryyeHHble pe3yJbTaThl W HX HOBH3HA:  YCTaHOBJIEHA
3aBUCHMOCTh KHHEMAaTHYECKHX IapaMeTpOB TPEX pPAa3HOBHAHOCTEH CXeM
yIapHOTO MEXaHW3Ma IEePEMEHHON CTPYKTYPhI C HanOOJBIIUM OCHOBAaHHUEM
OT IIOJIOKEHHWS KPHUBOIIWMA M JUIMHBI OCHOBAaHHMS MEXaHH3Ma; BbISBIICHBI
CXEMBl C pAalMOHATIGHBIMU IapaMeTpamH, OOecleuMBaloONIe HaMTyqIIne
BBIXO/IHBIC XapaKTEPUCTUKH C MUHUMAJIBHBIMHU 3HAYEHUSIMU CHJI PEakiui B
KWHEMaTHYeCKUX Iapax yAapHbIX MallliH; YCTAHOBJICHA B3aUMOCBSI3b MEXIY
YACTOTHBIMH  TapaMeTpaMu  yJIapHOi MamuHbl u  KoddduimeHTom
HauOOJbIIET0 3BeHa a; OOOCHOBaHBI PEKOMEHJAIMH 10  BHIOOPY
palMOHANbHBIX MapaMeTpOB YAapHOW MAaIlMHbI M HaMedeHbl BO3MOXKHbBIC
00J1aCTH WX NCTIOIB30BAHUS.

Crenenb uHcnoab3oBaHUsi: Pa3paboTaHHbIe pEKOMEHOAIMK IS
CO3JJaHUsI HOBBIX yJapHbIX MallMH NepenaHbl VIHCTUTYTY MallMHOBEIEHHS
HAH KP u blcceik-KynbckoMy rocyapcTBEHHOMY YHUBEPCUTETY ISt
peanuzanuy B yueOHbIH mporecc.

Oo0nacte mnpumeHeHusi: [IpoexTHpoBaHME ¥ KOHCTPYHpPOBaHHE
yAapHBIX MalliH U ycTpoiicTB Ha ocHoBe MIIC.
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SUMMARY
Bakirov Burkhanidin's dissertation on the topic: 'Justification of
rational parameters of the crank-beam-drive mechanisms with the
greatest basis' for the degree of candidate of technical sciences in the
specialty 05.02.18 - Theory of mechanisms and machines

Keywords: variable structure mechanism, percussion mechanism,
connecting rod, rocker, base, position function, angle of rotation.

Obiject of study: crank-beam impact mechanisms of variable structure
with the largest base.

Subject of research: the kinematic and dynamic parameters of
percussion mechanisms of variable structure with the greatest base.The aim of
the work is to study crank-beam mechanisms of variable structure with the
greatest basis for substantiating the parameters of impact machines used for
various areas.

Research methods and equipment: the analytical method was used
in the study of kinematics and the Kinetostatic method in the study of
dynamics. To calculate the parameters, a computer experiment was applied in
the Mat Cad, Pascal, Exel software environment.

The obtained results and their novelty: the dependence of the
kinematic parameters of three types of schemes of the percussion mechanism
of variable structure with the largest base on the crank position and the length
of the mechanism base has been established; identified schemes with rational
parameters that provide the best output characteristics with the minimum
values «a» of reaction forces in the kinematic pairs of percussion machines;
the interrelation between the frequency parameters of the shock machine and
the coefficient of the largest link a is established; recommendations on the
choice of rational parameters of a shock machine are substantiated and
possible areas of their use are outlined.

Degree of use: recommendations for creating new shock machines
transferred to NAS and Imash yssyk-Kol State University for realization in
the learning process.

Scope: design and construction of impact machines and devices based
on the MPS.
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