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OBIIIAA XAPAKTEPUCTUKA PABOTDI

AKTyaJbHOCTH TeMbl. B HacTosmee BpeMs py NPOBEACHUHN CTPOUTEIBHO-
MOHTQ)XHBIX pabOT B OCHOBHOM HCIIOJIb3YIOTCS PYYHBIE 3JIEKTPOMEXAHUYECKUE
nepopatopsl ¢ yJapHO-BPAILATENIbHBIM  PEKUMOM  pabOThl,  KOTOpBIE
BBIIYCKAIOTCSI B CTpaHax OJIMIKHETO U JaJIbHEro 3apy0exbsi. OIbIT 3KCITyaTaluu
ATUX PYYHBIX NEPPOPATOPOB MOKA3BIBAET, UTO C YBEJIMUEHUEM INTyOUHBI OypeHus
YMEHBILIAETCS CKOPOCTh OypeHus, CHUXKAETCA MPOU3BOAUTEIBHOCTh pPadOThI
pyuHoro nepdoparopa. ITO CBA3aHO C T€M, YTO OCHOBHAs YacTb MOIIHOCTHU
YHUBEPCAIBHOTO KOJUIEKTOPHOTO JBHUTATENsl PAcXOAyeTcs Ha BpalleHue Oypa
pyuHoro mnepdoparopa, 4YTO MPUBOJUT K YMEHBIICHHIO YacTOThl BpalEHUS
KOJUIEKTOPHOTO JIBUraTelisl, COOTBETCTBEHHO SHEPTUH yAapa U CKOPOCTU OYpEeHHUSL.

Ha npaxTuke ucnosbp3yioT Takke yJIapHO-IOBOPOTHBIN pexxuM OypeHus, I1e
BMECTO BpAIllCHUsI MHCTPYMEHTA OCYIIECTBIIIOT €ro MoBopoT. OmbIT cO3qaHUs
OypOBBIX MalllMH MOKAa3bIBAET, YTO HA MOBOPOT Oypa pacxomyetcs He Oonee 15%
BCEU MOITHOCTH JIBUTATEIS.

Hcnonb3oBaHne  yJapHO-IIOBOPOTHOTO  MEXAaHM3Ma B  KOHCTPYKILHH
nepdoparopa MO3BOJUT 3aTPayMBaTh CPABHUTEIBHO MEHBIIYI0 MOIIHOCTh
3JIEKTPOJIBUraTelIl Ha MOBOPOT Oypa U OOJBIIYI0 YAaCTh MOIIHOCTH PACX0JI0BaTh
Ha BBIMOJHEHHE OCHOBHOIO IPOIIECcCa B YAapHbIX MallMHaX — Ha (OPMUPOBAHHE
yaapa. Takoe mepepacnpenesieHne MOLIHOCTH 3JIEKTPOABUTATENsl B KOHCTPYKLINN
nepdoparopa TO3BOJUT YBEIUYUTh CKOPOCTh OYpeHUS U TOBBICUTH €ro
MPOU3BOAUTEILHOCTb.

AKTyalnbHOCTh  J1TaHHOM  palOThl  3aKJIIOYAETCSI B  HEOOXOJUMOCTH
oOecreyeHus: CTPOUTEIbHO-MOHTAXHBIX OpraHU3alUdid CTPaHbl PYYHOU yAapHOM
MaluHOM, obecneunBaromed  APPEeKTUBHOCTE  OypeHHs  IPUIPOBEICHUU
CTPOUTENbHO-MOHTAXXKHBIX U OTIEJIOUYHBIX PalboT.

CBsi3pb TeMBbI AMCCEPTALMH € KPYNHBIMM HAYYHbIMH IPOIrPaMMAaMH.
PaGoTta BbIMOTHEHA B COOTBETCTBUM C KOOPAWHAIMOHHBIM TutaHom HUP
Jenapramenta Hayku MuHHCcTepcTBa 00pa3oBaHusi W Hayku KbIprei3ckoi
PecnyOmuku 1 OILICKOrO0 TEXHOJOTUYECKOro yHUBepcuTeTa uMm. M.M. AnplieBa
(OmTY), no temam: «Pa3paboTka U CO37aHUE OTEUECTBEHHBIX MEP(POPaTOPOB C
YAApHO-TIOBOPOTHBIM MexaHu3MoM»,  (moroBop Ne VH 29/12, 2013 r.),
«CoOBepIICHCTBOBaHNE KOHCTPYKLMU OTEYECTBEHHBIX Mep(opaTopoB C yIapHO-
MOBOPOTHBIM MeXaHu3MoM», (morosop Ne YH 42/13, 2014 ).

Henapr u 3agaum ucciaegoBanmsa. llenbio pabotbl sBiseTcs pa3paboTKa
KOHCTPYKIIMM M CO3JaHUE PYYHOrO 3JIEKTPOMEXAHMYECKOro mnepdopaTopa cC
YAAPHO-TIOBOPOTHBIM MEXaHU3MOM.



Jnst  1OCTMKEHMS TOCTABJICHHOM IIEJIM CTaBsTCS CIENYIOUIUE 3a4a4u
HCCJICIOBAHMA:

- 0030p M aHaIU3 CYHIECTBYIOIIUX JIJIEKTPOMEXaHUYECKUX MEPPOpaTopoB
YAApHO-BPAIATEIbHOTO,  BPAIATEIbHO-YJAPHOTO U yJAapHO-TIOBOPOTHOIO
pPEXKUMOB pabOThl, 00OCHOBAHUE AKTYaIbHOCTU CO3[IaHUS AIEKTPOMEXAHHUUYECKOTO
nepdoparopa ¢ yaapHO-IOBOPOTHBIM MEXaHU3MOM;

- pa3paboTka  MaTEMaTUYECKOM  MOJEIM  DJIEKTPOMEXaHUYECKOTO
nepdoparopa ¢ yaapHO-IOBOPOTHHIM MEXaHU3MOM U UCCJIEIOBAHUE TUHAMUKH €T0
3BEHBEB;

- aHAJIM3 MapaMeTPOB KMHEMATHUECKHUX MOKa3aTeliel 3BeHbeB mepdopaTtopa
U WX 3aBUCUMOCTb OT BEJIMUMHBI HArPy3KH;

- pa3paboTka KOHCTPYKIIMM ¥  CO3JJaHM€ ONBITHOrO  oOpaslia
AIEKTPOMEXAHUYECKOTO TiepdopaTopa ¢ yaAapHO-TIOBOPOTHHIM MEXaHU3MOM;

- pa3paboTKa METOAMKH TMPOBEJCHUS JKCIEPUMEHTATBHO-TA00PATOPHBIX
UCCJIEIOBAHUM  OMBITHOTO oOpasma mepdoparopa ¢  yAapHO-TIOBOPOTHHIM
MEXaHU3MOM.

Hayynass HOBHM3Ha MOJYYEeHHBIX Ppe3yJbTATOB 3aKJIIOYAeTCi B
CJIETyIOLIEM:

- paspaboraHa MaTeMaTH4ecKas MOJENIb  AJIEKTPOMEXaHUYECKOTO
nepdoparopa ¢ YIAPHO-TIOBOPOTHBIM MEXAaHU3MOM, TO3BOJISIIOIIAS TPOBECTH
aHaJIN3 OCHOBHBIX KHHEMAaTUYECKUX MTapaMeTPOB JIEMEHTOB nepdopaTopa;

- TOJIy4eHbl 3aBUCUMOCTH KHHEMAaTHYECKHX I1apaMETPOB 3JIEMEHTOB
nepdopaTopa OT BEIWYMHBI JAUHAMUYECKOW Harpy3Kd, KOTOpPHIC IO3BOJISIIOT
OLICHUTb BIMSIHUE HArpy3KHU Ha JOJTOBEYHOCTh AJIEMEHTOB nepdoparopa;

- pa3paboTaHa HOBasi KOHCTPYKIUS JIEKTPOMEXaHUYECKOTO ieppoparopa ¢
yAapHO-MIOBOPOTHBIM MEXAaHU3MOM, KOTOpasi, B OTJIUYUE OT U3BECTHBIX, COACPIKUT
3yOuaThle  3allelJIeHHs] LIECTEpeH peAyKTopa, TO3BOJSOIME  OypoBOMY
WHCTPYMEHTY B3aUMOJICHCTBOBAaTh C IOBOPOTHBIM MEXAHU3MOM Cpa3y Mocie
yaapa KOpombicia-00iKa IO TOPILy BOJHOBO/A.

IpakTHyeckasi 3HAYMMOCTD MOJYUYEHHBIX Pe3yJbTATOB:

- COCTaBJIEH MPOTPaMMHBIN MNPOAYKT, MO3BOJIAIONIMI MPOU3BECTH pPACUET
KMHEMaTHUYECKUX IMapaMeTpoOB JJIEMEHTOB Mepdoparopa ¢ yIapHO-TIOBOPOTHBIM
MEXaHU3MOM;

- CO3JaH OMbBITHBIA 00pazen >3JIEKTPOMEXaHUYECKOro mnepdopaTopa C
yAApHO-TIOBOPOTHBIM MEXaHU3MOM; OTJIMYAIOMIASACS OT CYIIECTBYIONIUX 3yOUaThie
3alleTVICHUS IIEeCTePeH PEeAYKTOpa, IMO3BOJSIONMEe OypOBOMY HWHCTPYMEHTY
B3aMMOJIEMCTBOBATh C TOBOPOTHBIM MEXaHU3MOM Cpa3zy IMOCIE yapa KOpoMbIciia-
Oolika IO TOpIly BOJHOBO/A;



- pa3paboTaHa METOJIMKAa 3KCIEPUMEHTAIbHO-TA00PATOPHBIX HCIBITAHUN
AIIEKTPOMEXAaHUYECKOro TmepdopaTopa ¢ YIAPHO-MIOBOPOTHBIM MEXaHH3MOM.,
MO3BOJIAIONIAs ONpPENeNIUTh Hauboliee Harpy>KeHHbIE 3BEHBbs mepdopaTopa U
YBEIUYHTH JIOJITOBEYHOCTh paboThI iepdopaTopa.

JKOHOMHUYECKASA 3HAYMMOCTh MOJIy4eHHBbIX pe3yabTaTroB. VccienoBanue
AIEKTPOMEXAaHUYECKOTO TMepdoparopa C YIApPHO-MIOBOPOTHBIM MEXAHHU3MOM B
CTPOUTEIBHO-MOHTAXHBIX pab0Tax MO3BOJSET YBEIUYUTH MPOU3BOJIUTEIHLHOCTD
TpyJla U YMEHBIIUTh CE0ECTOMMOCTh BBIMNOJIHEHHBIX pador. Ilo cpaBHeHUIO €
3apyOC)KHOMY  aHajJoraMu  JaHHBIE  mepdopaTopbl  JIETKO  IOAMAIOTCS
0OCITy’KMBaHHIO, YTO YMEHBIIIAET 3aTPaThl Ha SKCILTyaTalllI0 3TUX MEepPOopaTOPOB.

OcHOBHBIE M0JI0’KEHHSI JUCCEPTALMHU, BBIHOCUMbIE HA 3aIUTY

- MaTeMaTHU4YeCcKas MOJIEIb DJIEKTPOMEXaHMYECKOTo nepdoparopa ¢ yaapHo-
MOBOPOTHBIM ~MEXAHU3MOM; [O3BOJISIIOIIAS  ONPEIEIUTh 3aBUCUMOCTH  €r0
OCHOBHBIX KHHEMAaTUYECKHUX [TapaMETPOB;

- 3aBHCHUMOCTH KMHEMAaTHYECKHX IapaMeTpOB 3BEHbBEB IMepdoparopa OT
BEJIMYMHBl  JUHAMUYECKOM  Harpy3k;  MO3BOJSIONIME  cHOopMyTupoBaTh
pEKOMEHAAIMKU 1O ONPEACIICHUI0O €ro palUdOHAJbHBIX W KOHCTPYKTUBHBIX
apameTpoB;

- HOBas KOHCTPYKIUSI SJEKTPOMEXaHMUYECKOro mnepdoparopa ¢ yaapHO-
MOBOPOTHBIM MEXaHU3MOM. OTJUYAIONIAsCs 3yOuaThIM 3alleTICHUEM IIECTePEH
peayKTopa, TO3BOJISIONIas OYypOBOMY MHCTPYMEHTY B3aMMOJCHCTBOBATH C
MIOBOPOTHBIM MEXAHU3MOM Cpa3y MocJe yaapa.

JIMYHBIA BKJAQJ COMCKATEISl B MOJYYEHUH Pe3yJabTaToB. OCHOBHBIC
Hay4YHbIE€ pPE3yJbTaThl HCCIECIOBAHUN TMOJYyYEeHBl COMCKareleM Ju4Ho. MM
pa3zpaboTaHa MaTeMaTH4ecKas MOJENb 3JIEKTpOMEXaHu4eckoro mnepdoparopa c
yIapHO-TIOBOPOTHBIM ~ MEXaHM3MOM M  €ro  MPOrpaMMHOE  BBITNIOJHEHHUE,
pazpaboTaHa METOAMKA DKCIEPUMEHTAIBHBIX HCCICJOBAaHUN U TMPOBEICHBI
HKCIIEPUMEHTAIbHO-TA00PATOPHBIE UCTIBITAHMUS.

AnpoGauust padotTbl. OCHOBHBIC TOJOXKEHHS IUCCEPTANMOHHON PaOOTHI
OBUTH JIOJIOKEHBI M OOCYXKJIEHBl Ha MEXIYHAPOJHBIX HAYYHO-NPAKTUYECKUX
KoH(pepeHuusax: «Teopus MammH W pabOYMX MPOLECCOBY, MOCBAMIEHHON 90-
JeTUI0 co JHA poxiacHus akagemMuka AmumoBa O.J[. (r. bumkek, NHcTUTYT
mammHoBeaenuss HAH KP, 2013r.); «TexHuueckue Haykd — OT TEOPUH K
npaktuke» (r. HoBocubupck, 2016r.); «Teopus MammH u paboyux MPOIECCOBY,
noCBAMEHHON 80-JI€TUIO CO JHS POXKIAEHUS YYEHOTO - MEXaHWKa, M300peTarerns
bacosa C.A. (r. bumkek, Muctutyr mamuHoBenenuss u aBromatuku HAH KP,
2021r.), B pecnyOJIMKaHCKOM JIETHEM WIKOJE€ MOJIOABIX YUYEHBIX — MEXaHUKOB,
MOCBSIIIIEHHON 75-1€THI0 3acimyKeHHoro nu3ooperaresnst Keipreizckoit PecryOmuku,

npodeccopa C. A6apaumona (r. Omi, 2019r.).
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IHonHoTa OTpameHusi pe3yjbTAaTOB Auccepranuv B myOaukanusax. [lo
Marepuaiam auccepTanuu onyonukoBaHbl 10 HaydyHBIX TPYAOB, B TOM YHUCIE 5
cTaTeil B 3apyOeKHBIX XypHaIax, nHAeKcupyembie B cuctreme PUHI] u 4 cTaTteu, B
m3nanusax, pekoMeHnoBanHelx HAK IIKP, momyden EBpasuiickuil mateHT Ha
Hn300peTeHHE.

CTpykTypa u o0bem auccepraumu. J(uccepranonHas padoTa COCTOUT U3
BBEJICHMS, YEThIpEX IJIaB, OOLIMX BBIBOJOB M PEKOMEHJAIMM, CIHCKa
UCIIOJIb30BAaHHBIX MCTOYHUKOB M3 82 HauMeHOBaHMM M 4-X npuiokeHuil. Pabora
u3nokeHa Ha 153 crpanunax, cogaepkut 70 puCyHKOB, 7 TaOJIHII.

OCHOBHOE COAEPXAHUE PABOTDI

Bo Benenmu 000CHOBaHAa aKTyaJbHOCTh BBIIIOJIHEHHBIX MCCIEA0BAHUM,
JaeTcst 00IIast XapakTepUCTUKa COoepKaHus paboThl, chopMyIHpOBaHbl HaydHas
HOBHM3HA, IpaKTUYecKass M SKOHOMMYECKas 3HAYUMOCTb pPAOOTbHI, IOJOKEHHUS
BBIHOCMMOE Ha 3aLIUTY.

B nepgoii riaBe npecTaBieH KpaTKUil 0030p KOHCTPYKIUI U TEXHUYECKHE
XapakTepUCTUKA  TPAAWLUHOHHO  HCHOJB3YyEMBIX B IPOMBIILIICHHOCTH
neppopatopoB € MHEBMATUYECKUM, TUIPABIMYECKUM U 3JIEKTPUUYECKUM
npuBojgamu. [lpuBeneHbl mnpeumyliecTBa M HENOCTAaTKU Nep(opaTtopoB C
pa3IMYHBIMU [IPUBOJAMMU.

HNmerompye HENOCTaTKM M KOHCTPYKTHMBHAs  CJIOXKHOCTb, a TakKke
JIOPOTOBU3HA HW3TOTOBJIECHUS Mep(OpaTopoB ¢ CYIIECTBYIOIIMMH TNPUBOAAMU
CTaBUT Tepel  HUCCIEAOBAaTeNIIMM  3aJady  Cco3JaHus  nepdopaTopoB ¢
YAOBIIETBOPSIIOIIMMUA ~ TIOTpEOUTENE  BBIXOJHBIMM  [apaMeTpamMu  Mpu
OTHOBPEMEHHOM YJIYUYIIEHUN TEXHUYECKUX XaPAKTEPUCTHUK.

B cBs3u ¢ O3TUM BO3HUKAET HEOOXOAMMOCTH pPa3padOTKHM HOBOM
KOHCTPYKLMHU U CO3/JaHHE Ha €€ OCHOBE 3JIEKTPOMEXaHWYEeCKOro nepdoparopa c
YAApHO-TIOBOPOTHBIM MEXaHM3MOM. Bce 3TO sABisercd  BecbMa aKTyaJIbHOU
po0IEMOM, pelIeHre KOTOPOM UMEET BaXKHOE HAPOTHOXO3SIICTBEHHOE 3HAUCHUE.

Jns  pemeHus — ykazaHHOM — mpoOsieMbl  chOpPMYJMpOBaHBl  3aJauu
HUCCIIeI0OBaHUM.

Bo BTOpOIi r1aBe npuBeicHa METOUKA BIOOpA KWHEMATHUYECKOM CXEMBI U
napameTpoB yAapHO-TIOBOPOTHOTO MeXaHHU3Ma nepdoparopa.

B pyusbIX anekTpoMexaHWdecKuX mepdopaTropax yAapHbIE MeEXaHU3MbI
SBIISIIOTCS OCHOBHBIM €T0 HMCHOJHHUTENIBHBIM Y3JIOM U 3(()EKTUBHOCTH PabOThI
nepdopaTtopa, B MEPBYIO OuYepellb, 3aBUCUT OT MPABUIBHOCTH BBIOOpA CXEMBI
yAaapHoro Mexanusma. [loaToMy Ha mnepBoM 3Tane pa3pabOTKU W CO3JaHUS
OIBITHOTO OOpa3ua nepdoparopa NPOBEIAEH aHAIW3 KMHEMAaTUYECKUX CXEM €ro

YAapHBIX U IIOBOPOTHBIX MEXAHU3MOB, COI'TIACOBAHHEC UX COBMECTHOU pa6OTBI.
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VYaapHeIM MeXaHuU3MOM paspabareiBaeMoro mnepdoparopa SBIISIETCA
OOBIKHOBEHHBIN  KPHUBOUIMIHO-KOPOMBICIIOBBI ~ MEXaHHU3M €  HauOOJIbIIUM
maTyHOM (pUCYHOK 1).

[Mpunuun paGoTBl AAHHOTO KPUBOIIUITHO-KOPOMBICIOBOTO MEXaHHU3Ma
3aKiIovyaeTcss B cienaymoomeM. Ecnu 3a Hadajgo oTdera MPUHATH TOYKY M, TO
Beayiiee 3BeHO | Bpamasch BOKpyr ocu (O; TO YKa3aHHOMY HaIpaBJICHHIO
TIOBOPOTAa C YIJIOBOH CKOPOCTBIO @, 4epe3 MepeaaToyHoe 3BeHO |, mpUBOAMT B
KaJyaTeJIbHOE TBUKCHUE BeoMoe 3BeHO l3. B pe3ynbrare 3a momHBIX JBa 000poTa
3BeHa |; 3BeHO |3 coBepmraer omHO MoNHOE KadaHue BOKpYr ocu (O,. B manHOM
MEXaHHU3ME pa3Mephbl 3BEHbEB MOJOOPAHBI TAKUM 00pa30M, YTO MPU MOBTOPHOM
JOCTH)KEHUH 3BeHa |1 TOUkM M, T.e. 32 OIMH ero MOJHBIN 000poT, TOUKa N3BeHa |3
IPOXOJUT MOJOBUHY ITyTH MO Iyre, KOTOPYIO MOKHO IPEICTaBUTh Kak N, KOTOpPOe
[0 Jyre JABWXKETCA K TOYKE 2, 3aT€M OT TOYKU 2 OOpaTHO K CBOEMY HUCXOJHOMY
nojoxxeHuro N(pucynok 1). B mocnemyromem Bpamenuu 3BeHa |, aBmkeHue
BEJIOMOT0 3BeHa |3 coBepmaercst B HimkHel yactu ocu  Ox. [Ipu 3ToM Touka N
JIBUTAETCSA O JIyre OT MCXOJHOTO CBOETO MOJIOKEHHS A0 TOYkKH | u oOpaTHO K
CBOEMY MCXOJHOMY IOJIOKESHHUIO N.

Takum oOpa3zom, 3a 1Ba o0opota
BEAyIIEro 3BeHa l;, Touka N BemoMoro
3BeHa |3 MPOXOAUT MyTh MO JAyre OT
MCXOJHOTO TOJIOKEHUS 10 KPanHEN TOYKU
2 1 00paTHO OT PTOW TOYKH JI0 UCXOHOTO
nonoxkeHuss N. Cremyroiee BpalleHHe

BeAymiero  3BeHa |i, Xapakrtepusyercs

Pucynok 1 - Kunemaruueckas ABIDKCHMEM  TOYKA N 1O Jyre  OT

cXeMa [IAPHUPHO - YeTHIPEX3BeHHOro MCXOIHOTO CBOETO MONOKEHHUSA 110 TOUKHU 1
MEXaHU3Ma U O00paTHO K CBOEMY HCXOIAHOMY
TMTOJIOKEHHUIO N.

Kunematnueckuii aHanu3, B  YacTHOCTH, JAWarpaMma  IOJIOKEHUMU
KPUBOIIUITHO-KOPOMBICJIOBOTO MEXAHW3Ma IMOKa3bIBAE€T, YTO MPHU JTOCTHKEHUH
BEAYIIMM 3BEHOM TOYKM M, a BEAOMBIM 3BEHOM TOYKH N, 3BEHbI MEXaHU3Ma
BBICTPAMBAIOTCS B OJIHY JIMHUIO (PUCYHOK 1), M B TOUKE N MPOU3ZBOAUTCS yJap Mo
BOJIHOBOJIY PYYHOW yJapHOM MallWHbL. B JaHHOM MEXaHW3MeE 3TO MPOUCXOIHT
MIPU KaXJIOM ITOJTHOM 000pOTE BEIYIIIETO 3BEHA.

B koHcTpykmmm — mepdopatopa  ObUI  HCMOIB30BaH  IMAPHUPHO-
YETBIPEX3BEHHBIN TOBOPOTHBIA MEXAHU3M.



B npouecce pa3paboTKu pydHOro 3JIEKTpOMEXaHU4eckoro mnepdoparopa,
pa3Mepbl 3BE€HbEB LIAPHUPHO-YETHIPEX3BEHHOIO MEXaHW3Ma IMOBOPOTHOIO Y3JIa
(pucyHOK 2) OBbLIH OIpeieieHbI IO U3BECTHBIM (POpMyJiaM.

2 sinlp—p,) o L2 _ Sin(e, - ;) »

31— - ) 217, o )

ksin(gp, —¢,) ksin(p, — )
IO, @2 W @3 - COOTBETCTBEHHO, YroJ IOBOPOTa BEAYHIEro (KPUBOILKIIA),
IPOMEXYTOYHOro (IIaTyHa) U BEJOMOTO (KOPOMBICHA) 3BEHBEB, TP Usp -

nepeaaTouHas GYHKIUS «KOPOMBICIO-KPHBOIIMID); Uy - IepeaaTovHas (yHKIIHS
«IIATyH-KpUBOLIUIY; K - OTHOIIEHHE IMHBI BEIOMOTO 3BeHa (Kopombicia) I3 k
Beaymemy i, T.e. kK = I3/l;.

; l,,l,,I;— COOTBETCTBEHHO, JJHHA BEIYyIIECTO
2

(KpUBOIIMIIA), MPOMEXYTOUHOrO  (IIATyHA) H
s BeOMOro (KOpoMbICia) 3BEHBEB; [, — MEKOIOPHOE

0. AP, paccTosiHue

Pucynok 2 - Kunemarnueckas cxema IMIapHUPHO - YETBIPEX3BEHHOTO MEXaHU3MA,
UCIIOJIB3YEMOT0 B KAYECTBE IIOBOPOTHOI'O MEXAHU3MA

YuuteiBas rabapuThl pa3pabaTeiBaeMoOro mnepdoparopa, Ha PpUCYHKE 3
MPEICTABICHBl KUHEMATHUYECKUE CXEMbl 3BEHbEB ITOBOPOTHOTO MEXaHHM3Ma IPHU
NOCTOSIHHOM 3HAUCHWM JUIMHBI Beayimiero 3BeHa (kpuBommmmna) |1=14wum wu
npoMexyrouHoro 3BeHa (martyHa) |,=70mm. Tlpm >TOM, yBenWYHMBas JJIHHY
KopoMmbicia I3 ot 25 10 50 MM, ObUTH OIpeeICHBI COOTBETCTBYIONIUE 3HAUCHUS
ero yria nmosopota. OnpezaeneHo, uro npH ls = 25 mm, yroa moBopota KOpoMbICiIa
@3 = 67° (pucyHok 3, a), a xorna ls = 30 mm, @3 =55° (pucynok 3, 6), npu I3 = 35
MM, @3 =47° (pucyHok 3, 6), B ciydae, korna ls = 40 mm, @3 =41°(pucynok 3, 2). B
nocneaytomemM, npu |3 = 45, @3 =36° (pucyHok 3, 0), a koraa 3Hadyenue |3 =50
MM, @3 =34° (pUCYHOK 3, e).

W3 pucyHka 3 BUAHO, YTO C YBEJIMUYCHUEM JIJTMHBI KOPOMBICHA |3 BemuunHa
€ro yrija KadyeHHs 3aMeTHO CHIKaeTcs. IIpencTaBiieHHBIH MEXaHW3M TpH JTHHE
KopoMbicia |3 =25 mm nMeeT MakCUMAaJIbHBIN yroJl MOBOPOTAa HHCTPYMEHTA, T.€. (3
=67°. Pe3ynbrarthl aHanmm3a MPEACTABICHHBIX KMHEMATHYECKUX CXEM IOKa3aj,
YTO MUHMMAJIbHASI ITTAHA KOPOMBICHIA JTIOJDKHA OBITH paBHOM 30 MM.

Crnemyer OTMETHUTb, UTO YPE3MEPHOE YBEIMUCHUE ITMHBI KOPOMBICIIA TAKXKe
Hed(pEKTUBHO, TaK Kak, MPH JJIUHE KOpoMbIcia |3 =50 mm MoBOpOT HHCTPYMEHTA
OTCYTCTBYET. DTO CBS3aHO C KOHCTPYKIIMEH XparioBOTO MEXaHW3Ma, KOTOPBIA TIPH
MajiOM YTJIe TIOBOPOTA HE YCIIEBACT BOWTH B 3aIlCTUICHUE C XParlOBOM BTYJIKOM, a
JUISL  YCTIENTHOW pabOThl XparmoBOTO MeEXaHW3Ma, HEOOXOIWM KadyeCTBEHHOE
3arerieHne 3yobeB My (PTHI, OTKYy1a CIIEAyeT, UTO MPH JTHHE KOpoMbIciaa 50 MM He
oOecrieynBaeTcs MOBOPOT MHCTPYMEHTa, Tiepdoparop OyaeT paboTaTh B PEKHUME
yaapHuka. U3 BBIIIEN3II0KEHHOTO CJEIYET, YTO BEJIMYMHA JUIMHBI KOPOMBICIIA
noJbkHa ObITh B mHTEpBatie 30<l3<50 (Mm).
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[Ipu paboTe MOBOPOTHBIA MEXaHH3M IOBEPHET OYypOBON MHCTPYMEHT Ha
YyTOJI @ = 55°, YTO BIIOJIHE JOCTATOYHO ISl oOecnieueHus dhdekTuBHON pabOTHI
PYYHOTO 3JIEKTPOMEXaHUUECKOTro nepdoparopa.

Pucynok 3 — Kunemarnueckue cxeMbl TOBOPOTHOIO MEXaHU3MaA
AIEKTPOMEXaHUYECKOTO Tiepdoparopa:
a - 13=25 mm; 6 - 13=30 mM; 6 - 13=35 Mm; 2 - |3= 40 mm; 0 - |3= 45MmM;
e - l3=50 mm.



N3 mnpaktuku wu3BecTHO, 4TO I 3 dexkTuBHON padoThl mepdopaTopoB
yAapHO-TIOBOPOTHOTO JEHCTBUS, 32 OJUH MOJIHBII 000pOT OYPOBOTO HHCTPYMEHTA
00ex [OJKeH MpPOM3BOAUTH HE MEHee TpeX YAapoB MO TOPLOBOM YacTH
uHCcTpyMeHTa. [Ipu paborte mepdopaTopa 3a OAUH MOJHBIA 000POT HHCTPYMEHTA
MPOU3BOAUTCS 7 yIapOB KOPOMBICIIOM YAaPHOTO MEXaHU3Ma M0 UHCTPYMEHTY.

JUiss  HajgekKHOW MW JOJITOBEYHOM  pabOThl  3JIEKTPOMEXAHUUYECKOTO
nepdoparopa ¢ MEXaHU3MOM TIEPEMEHHOW CTPYKTYphI, CJeIyeT BbIOUpATh
palMoHaIbHBIE TEOMETPUYCCKHE IapaMeTphbl 3BCHBEB: JIMHY KOpoMbicia |3
=30mM, muuHy KpuBommna l; =14mm He Ooisiee, a jumHa maTyHa l, Moxer
BapbUPOBATHCS B HIMPOKOM JAuara3oHe. B JaHHON KOHCTPYKIIMU OHA MPHUHSITA U3
KOHCTPYKTOPCKHX COOOpakeHui, paBHbIM 70MM. IlpakTuka mokaszana, 4To JJuHA
nIaTyHa oco00 He BIUSET Ha KAUECTBEHHYIO pab0Ty MOBOPOTHOIO MEXaHU3Ma.

B Tperbeil ri1aBe TpUBEACHBI TEOPETUYECKHE  MCCIIEA0BaHUS
3JIEKTPOMEXAHUYECKOI0 MepdopaTopa ¢ yAapHO-IOBOPOTHBIM MEXAHU3MOM.

n 1
\ 2\ _x/_/ WB 14
\/_
1=

%l—l il

w

x_ 1%
|

Al

Pucynoxk 4 — Kunemaruueckasi cxema nepdoparopa ¢ yJapHO-IIOBOPOTHBIM
MEXaHU3MOM

1-yHuBepcalbHBINA KOJIJIEKTOPHBIN ABUTATENb; 2,3,4,5,6,7 - 3y0UaThie Koyeca; 8-
IaTyH YJapHOTO MEXaHU3Ma; 9- KOPOMBICIIO yAapHOro Mexanusma; 10 — Bai-
KPUBOILMI HOBOPOTHOTO MeXaHU3Ma; | 1- maTyH noBopoTHOro Mexanusma; 12-
KOPOMBICJIO IOBOPOTHOTO MexaHn3Ma; 13- xparnoBoi Mexanus3Mm; 14- BOITHOBOL;
15- HUHCTpYMEHT.

CormacHO KMHEMaTHYeCcKoi cxeme mepdopaTtopa (puCyHOK 4) cOCTaBlIeHA

€ro pacueTHasi CXema, KOTopasl MOcCJ€ NPHUBEAEHHBIX YIPOIICHUN HMEET BH/I,
MOKa3aHHbIM HA PUCYHKE 5.
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D3

J1, J2, J3, Ja, J5, J;, J,-MOMEHTBI MHEPLIMIA, COOTBETCTBEHHO, Bajia sIKOpPs JIBUraTells,
BaJI-IIIECTEPHHU, KPUBOIIIUIIA YJIAPHOTO MeXaHHU3Ma, 3y0uaToro Kojeca, KpUBOIIUIIA
MIOBOPOTHOTO MEXaHU3Ma, YJIapHOI0 MEXaHW3Ma U MOBOPOTHOTO MEXaHu3Ma; Mcy,
Mcn - MOMEHTBI CONPOTHUBIICHUS, COOTBETCTBEHHO, YJIAPHOTO W TOBOPOTHOTO
mexaHu3MoB; Cp, C3, (s — KECTKOCTH, COOTBETCTBEHHO, BaJla JIBUTaTEll,
3y04aThIX 3aleIJICHUd U NUIMIEBOTO COCIUHEHHUSI Kojieca C MPOMEKYTOUHBIM
BasioM; (3, Cs - CyMMapHbI€ KECTKOCTh, COOTBETCTBEHHO, 3y04aThIX 3alleIICHUN
M [UIMIEBOrO COCAMHEHUS Kojieca C MPOMEKYTOUHBIM BajoM, 3yOdaThIX
3alleIUICHU; o — KO3 PUIUEHT AeMI(pUPOBaHUSI.

Pucynok 5 - OkoHuaTenbHasi yIpoIleHHas: pacueTHasi CXeMa
AIEKTPOMEXAHUYECKOTO Ttephoparopa yaapHO-TOBOPOTHOTO ACUCTBUS

JlaHHasi pacueTHasi CXxeMma COCTaBJIEHA C Y4YeTOM 3aJad, KOTOpble ObLIN
IIOCTABJICHBI ITPU MCCIIEJOBAaHUN HA OCHOBE MAaTEMAaTUYECKOT0 MOJIEIUPOBAHHSL.

VYpaBHeHUs [BWKEHUSI DJIEMEHTOB MepdopaTopa MO JaHHOW pacyeTHOU
cxeMme (PUCYHOK 5) 3amuCBhIBAlOTCA ClEAyIoLEeld cucTteMoil nuddepeHinanbHbIX
YPaBHEHHI:

J1¢1 :kl‘U ‘(Jl’¢1+Mc)al_kz '¢1‘(~]1'¢1+Mc)a2 _ka'R‘(Jl'¢1+ Mc)as_Mé;

3,0, =Co (@ —9,) - Cy(0, —93) -C, (9, - 0,);

303 =C5(0, —9;) Moy ; (3)
.9, =Cy(p, —0,)-Cs(p, —95);

59 =Cs (0, —05) My,

TE: ¢, -, - YIJIOBOE MIEpEMEILEHUE DIIEMEHTOB NepdopaTopa;

@, - @5 - YTII0Basi CKOPOCTb AJIEMEHTOB nepdopaTopa;

&, %5 - YTIIOBO€ YCKOPEHHE OTAENIbHBIX Macc nepQoparopa;

@ - PBIBOK SIKOPS 3JIEKTPOIBUTATEIS,

M, , M, - MOMEHTBI COTIPOTUBIICHHUS, ICUCTBYIOIINE CO CTOPOHBI,

COOTBCTCTBCHHO, Y/IAPHOI'O U ITIOBOPOTHOI'O MCXaHU3MOB.

Hannast cucrema audQepeHnuanbHbIX YPaBHEHUN PEIIaeTCsl YUCICHHBIMU
METOJAMHU.
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[Ipn ananuse TUHAMHKH SJIEMEHTOB Tepdoparopa ¢ yAapHO-TIOBOPOTHBIM
MEXaHU3MOM B Ka4eCTBE BaphbHUPYEMOTO MMapaMeTpa MPUHATO 3HAYCHHE MOMEHTA
COMPOTHUBJICHUSI CO CTOPOHBI TMOBOPOTHOTO MEXaHW3Ma, TaK KaK B IpoIecce
paboTel mepdopaTopa C yBENIMUEHHEM TIIYOMHBI OypEeHHsI MPOUCXOIUT POCT
BEJTMYMHBI MOMEHTA, JICHCTBYIOIIETO CO CTOPOHBI HHCTPYMEHTA.

CHayama paccMOTpUM  U3MEHEHHE  TOKaszaTelled  KWHEMaTHYeCKHX
MapamMeTPOB JIEMEHTOB, BXOSIINX B MATEMATHYECKYIO MOJICTTb.

Ha pucynke 6 mpuBeneHBI 3aBHUCHUMOCTH BEIMYUH YTJIOBBIX CKOPOCTEH
DJIEMEHTOB TmepdopaTopa OT BpeMEHH IMKiIa paboTel mepdoparopa t u yria
noBopora . 3a oauMH UMKI paboTel nepdoparopa B3SATO Bpems t,
COOTBETCTBYIOIIEE OAHOMY OOOpOTYy KPHUBOINWIA YAApPHOTO MEXaHHW3Ma
nepdoparopa.

N3menenue yrioBoi ckopoctu jasurarens (Kpuas 1) B mporiiecce pabOThI
nepdopaTtopa MPOUCXOAUT PABHOMEPEMEHHO. DTOMY CIOCOOCTBYET TOCTATOYHO
OOJBITIOEC 3HAYCHHE IEPEJATOYHOTO OTHOIICHWS MEXAaHW3MOB OT JABUTATENS [0
AJIEMEHTa Harpy3ku. B kadecTBe Harpy3km B pacdyeTax NHPUHUMACTCS MOMEHT
COMPOTHUBJICHUS, KaK CO CTOPOHBI YIApPHOTO MEXaHW3Ma, TaK M MOMEHT
COMPOTHUBJICHUS CO CTOPOHBI TOBOPOTHOTO MEXaHU3Ma.
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Pucynok 6 — 3aBUCHUMOCTH YTJIOBBIX CKOPOCTEH 3JIEMEHTOB Tiepdoparopa oT
BpeMeHU t 1 yriia nosopora ¢ (mpu At=0,610"c u Mc=0)

1,2,3,4,5- yriioBbie CKOPOCTU, COOTBETCTBEHHO, YHUBEPCATBHOTO KOJUIEKTOPHOTO
JIBUTATENIS; BAJI-IIECTEPHH; KPUBOIIUIIA YAPHOTO MEXaHU3Ma; 3y04yaToro KoJieca,
KPUBOIIIHMIIA TOBOPOTHOI'O MEXaHU3MA.

B paccmarpuBaemont aguarpamMMe 30Ha OTHOCUTENBHO BBICOKOM YITIOBOU
CKOPOCTH JBUTATENsI MPUXOAUTCA 30HE OOPATHOrO XO0Jla KOPOMBICIA YJIapHOTO
MEXaHW3Ma, a 30Ha HHM3KOM YIVIOBOM CKOPOCTH [JBUIATeNlsl INPUXOIAUTCH,
COOTBETCTBEHHO, B 30HY B3BOJa KOpOMbICHA. Takke, 3HAaUEHUS YIII0BOM CKOPOCTH
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JIBUTATENsl CBSI3aHbl C BEJIMYMHOM HArpy3kd B YAApHOM MEXaHH3MeE, KOTopas
3aBHCHUT OT Mapamerpa oOpaTHOrO Xo0Ja MU B3BOAA KOPOMBICTIA U yBEIMUYCHUS
ryounsl  Oypenuss mnepdoparopa. C  yBelMYEHHEM 3HAUYECHHUS MOMEHTa
CONPOTHUBJIEHUS, T.€. HATPY3KH, YMEHBIIAETCS CPEAHEAPHU(PMETUUECKOE 3HAUCHUE
YIJIOBOW CKOPOCTHU JIBUTATEIIA.

AHanmu3upysi auarpamMmy (PpUCYHOK 6) MOXKHO OTMETHTh, YTO BEJIIMYMUHBI
YTJIOBBIX CKOPOCTEN BTOPOH (KpuBas 2), ueTBepToil (kpuBas 4) u nsatoi (kpusas 5)
AJIEMEHTOB HaXOJSTCS BOKPYI 3HAYEHUN YIJIOBOM CKOPOCTU TPETHErO 3JIEMEHTa
®3, T.€. KpPHUBOILIHWIIA YAApPHOTO MEXaHW3Ma, KyJa, COIVIACHO PAacuyeTHOM CXeMe,
OBLIIM MPUBENICHBI IIAaTyH U KOPOMBICIO YAAPHOTO MEXaHU3Ma. YTIJIOBas CKOPOCTh
KpuBoluna (kpuBast 3) MMeeT MUHUMAaJIbHBIE TIOKa3aTeIu B 30HE 00paTHOTO X0/
KOpPOMBICTIa U OTHOCHUTENIbHO BBICOKHME IMOKAa3aTeIM B 30HE B3BOJa KOPOMBICIA.
30Ha 00paTHOIO X0/Ja KPUBOILIUIIA YIAPHOIO MEXaHU3Ma COOTBETCTBYET pabouemy
pEXUMY MOBOPOTHOIO MEXAaHHW3Ma, COOTBETCTBEHHO, 30HA B3BOJIa KOPOMBICIIA —
XO0JIOCTOMY PEKUMY TOBOPOTHOTO MEXAHHU3MA.

Heo0xomuMo OTMETHTH, YTO 3HAYEHHUE YTJIOBOM CKOPOCTH KPHUBOIIWIA (M3
(mpu Mc=0) moctWraeT MaKCUMalIbHOTO 3HAa4YeHUSA (W3max=107,5 C'l) Mpu  yrie
II0OBOPOTA KPUBOIIMIA, paBHOro 305°,

Ecnu paccMarpuBaTh TEXHUYECKHME XapaKTEPUCTUKUA YHHUBEPCAIBHOTO
KOJUIEKTOPHOTO JIBUTaTeNsl, TO HOMUHAJIbHASI YaCTOTa 00OPOTOB SIKOPSI COCTABIISET
16600 o6/muH. (mpu HampsbkeHuu 220B), 4TO COOTBETCTBYET CpelHEN YTIIOBOM
CKOpPOCTH KPHBOILIMIIA yIapHOro Mexanusma (mpu Mc=0) w3=103,4ct. Cpennee
apru(pMETUIECKOE 3HAYEHUE YTIIOBOW CKOPOCTH KPHUBOIIMIIA YAAPHOTO MEXaHW3Ma
(mpu Mc=0) 110 pe3yabTaTaM MaTeMaTHIeCKOH Mojenu cocTasuseT okono 102 ¢,
[TorpemHocTh  MEXIy  TMACMOPTHBIMH  JAHHBIMH  YTJIOBOM  CKOPOCTH
YHUBEPCAIBHOTO KOJUIEKTOPHOTO JBUTATElNs, MPUBOJUMOTO K KPHUBOIIMITY
YAAPHOTO MEXaHW3Ma, U €ro 3HAa4eHHEM M0 MaTEeMaTUYECKOMY MOJEIUPOBAHUIO
cocTtaBisieT B cpeaneM 1,5 %.

I[Ipu  yrme mnoBopora Kpusommna @=305°, ero yrioBas CKOpPOCTb
YMEHBIIAETCS M BO3BPAIIAETCA K CPEIHEMY 3HAYEHHUIO. Y MEHBIICHUIO YTJIOBOM
CKOPOCTH KpHUBOINWIIA BIMSIET TaKKe 3HAYECHUE IMEePEeaTOuYHOTO OTHOIICHHS
YAAPHOTO MEXaHU3Ma, KOTOPOE PACTET B KOHIIE IUKJIA.

VYBenuueHne BeIMUYNHBI MOMEHTA COMTPOTUBJICHHS CO CTOPOHBI TTIOBOPOTHOTO
MEXaHU3Ma TPUBOIUT K POCTY BEIUYMHBI aMIUTUTYAbl KOJEOAaHHWI BTOPOTO,
YeTBEPTOTO M TMSATOro 3JeMEeHTOB mepdopaTtopa (pucynku 7). KommuecTBeHHO,
YBEIUYCHUE AaMIUIMTYJIbl KOJeOaHWl YIJIIOBOM CKOPOCTH COCTaBIISIET IS
KPUBOILIMIIA IOBOPOTHOTrO MexaHu3Ma (ms) 0Oe3 Harpysku Awm;=2,0c, mpum
Harpyske Mc=0,03HmM, Am1=2,2¢?, mpu marpyske Mc=0,06Hm, Aw1=5,2¢c?, mpu
Harpyske Mc=0,09Hm, Aw1=9,5¢?, T.e. ¢ yBenMueHMeM Harpy3KM aMILUIMTY[a
KOJIeOaHHI yBEIMYMBAETCA MPSMOIMHENHO.
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Pucynok 7 — 3aBUCUMOCTH YTJIOBBIX CKOPOCTEH 3JIEMEHTOB Tiepdoparopa OT
BpeMeHH t 1 yria nosopota ¢ (mpu At=0,610"c u Mc=0,09Hm )

BenuunHa MOMEHTa CONPOTUBIIEHUS MMOBOPOTHOIO MEXAaHU3Ma U3MEHSETCS
pU YBETUYCHUM TIyOUMHBI OypeHUs, T.€. OHO pacTET NP yBEIMYEHUH MOMEHTA
TPEHUS MEXKY IIOBEPXHOCTHIO NHCTPYMEHTA U CKBAYKHUHBI.

VYBenuuenne  aMIUIMTYJbl  KOJEOAHW  DJIEMEHTOB, COOTBETCTBEHHO,
MPUBOJAUT K POCTY BEIMYMHBI I[UKJIMYECKUX HArpy30K Ha OMNOPbI, 4YTO B
JAJbHEUIIIEM MOYKET NPUBECTH K IIOJOMKAM OIop 3jeMeHToB. [losromy, npu
W3rOTOBJICHUH JETallel M MX ONOp HEOOXOJAMMO YUYWUTHIBATH JOIMOJHHUTEIbHbBIE
Harpy3ku, OOYCJIOBJICHHbIE HaJIW4YMEM KoJeOaHW W HX BO3PACTAHHEM IPHU
YBEIIMUEHUH HATPY3KH.

Crnemgyer OTMETHTh, UYTO BEJIMYMHBI YTJIOBBIX CKOpOCTEH aBurarens (wi) u
KPUBOIIUIIA yAAPHOTO MeXaHu3Ma (3) HE3HAYUTEIHHO 3aBHUCIT OT HArpy30K, B
CBOIO OYe€pelb, POCT HArpy3Kd IPUBOAUT K HE3HAYUTEIBHOMY YBEIWYEHUIO
aMIUTUTY/IbI KOJIEOAHUHM YTIIOBOM CKOPOCTH KPUBOIIUIIA yIAPHOTO MEXaHU3MA.

Ha ocranpabie 25eMeHTHl miepdoparopa (2, s, ®5) BEIMYUHBI HArPY30K
OKa3bIBAIOT 3HAYUTEIIBLHOE BIIMSHUE.

[ToaToMy, TpH  COBEpILIEHCTBOBAaHMM  KOHCTPYKIHMH  1epdopaTopoB
HEOOXOAMMO OO0paTUTh BHUMAHHWE HA HAJAEKHOCTh OMNOp BBIIIEHA3BAHHBIX
DJIIEMEHTOB.

B  d4erBeproii  riaBe  M3JIOKEHbI  PE3yJbTAaTbl  CO3JAaHUS U
HKCIIEPUMEHTAJIbHOE HCCIEAOBAHME JUHAMUKH ONBITHOIO o0pasla py4yHOro
AIEKTPOMEXAHUYECKOTO NephopaTopa ¢ yAAPHO-IOBOPOTHBIM MEXAHU3MOM.

KoHctpykuuss nganHoro mnepdoparopa HMMEET ClEAyIoIUe y3Ibl |
MEXaHU3MbI: OypOBOW WHCTPYMEHT, YHUBEPCAJIbHBIN KOJIJICKTOPHBIA JBUTATEINb,
PEAYKTOp, YIApHBIM MW TMOBOPOTHBIM MEXaHU3Mbl. YJIapHbIA MEXaHWU3M
IpEICTaBIsieT CcOoOOW HIAPHUPHO-YETHIPEX3BEHHBI MEXaHHW3M TMEepEeMEHHOU
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CTPYKTYpPbl KPHUBOILLIMITHO-KOPOMBICJIIOBOTO THMAa C HAuOOJIbIIMM IMIATYHOM, TJ€
BpallaTeIbHOE IB)KEHHE IKOps ABUTaresis |1 yepes mecTtepHu 2, 4 1 KOHMYECKOoe
KOJIECO 5 pelyKTOpa MepeaaeTcss KPUBOLIUITY-IIECTEPHE 6 yIapHOrO0 MEXaHU3MA.
BpamarensHoe ABMKEHHE KPUBOIIMIIA-IIIECTEpHH 6 yepe3 maTyH 7 npeodpasyercs
B KayaTeJabHOE JBIKEHHE KOpoMbIcaa-0oiika 8. B MOMEHT BhICTpauBaHus 3BEHHEB
B OJHY JIMHUIO, KOPOMBICIIO-00€K 8 MaKCUMaJIbHO Pa3rOHAETCS U HAHOCHUT yAap 110
TOpIly BOJIHOBOJA 9, 3aTeM OTXOIUT OOpaTHO Haszal. YAapHas BOJHA, MPOXOJs
yepe3 BOJIHOBOA 9, mepenaercs OypoBoMy HMHCTpyMeHTY 10 u oT Heé K
oOpabaTbIiBaeMoi mopoe.

VYaapHelii MexaHu3M mepgopaTopa pabOTAaET COBMECTHO C IMOBOPOTHBIM
MeXaHU3MOM (pUCyHOK §) cieayromuMm obpasoM. B penykrope, mectepHs 4
B3aUMOJICUCTBYET C IIectepHerd 11, koTopas mOCPEACTBOM NUIMIIEBOIO
COCIMHEHHs BpallacT KPUBOUIMIHBIA Baid |2 KPUBOIIMIIHO-KOPOMBICIOBOTO
MEXaHH3Ma NOBOPOTAa. BpamieHne KpuBOIIMITHOTO Baya 12 moCpencTBOM MIaTyHA
13 mnpeoOpasyercss B KaueHHE Kopombicia 14, OJHOBPEMEHHO SIBIIAIOLIETOCS
KOpPIIyCOM XpamoBOro MexaHu3Mma. I[lapaMeTpbl KpHUBOIIMITHO-KOPOMBICIOBOIO
MEXaHU3Ma IOBOPOTa MOAOOpaHbI TakK, YTOOBI XpamoBOM MEXaHHU3M, BO BpPEMs
pabodero xonaa, mMOBEpHYJ OypoBoil wuHCTpyMeHT 10 Ha TEXHOJIOTHYECKH
HeoOxomumblid yrod. Ilpuuem 3anennenue mectepeH 4 u 11 oTperynupoBaHo
TakuM 00pa3zoM, 4TOObl pabouMii X0 XparnoBOr0 MEXaHU3Ma MPOUCXOIUI, KOrJaa
KOPOMBICIIO-00€K 8 OTXOAMT Ha3aja Iocie coylaapeHus c¢ BoiaHoBoAoM 9. Taxas
HACTpOilKa COBMECTHOM pabOThl MEXaHM3MOB YyJapa U IOBOPOTa IO3BOJIET
PAaBHOMEPHO pacHpenesiiTh Harpy3Ky Ha YHHBEPCAJIbHBIM KOJUIEKTOPHBIN
AJIEKTPOJIBUraTENb 3TOr0 nepdopaTopa.

Pucynox 8 — K npuniumy paGoTsl OIBITHOTO
obOpasna nepdopaTopa ¢ yaapHo-

MTOBOPOTHBIM MEXaHU3MOM

1-3neKkTpoaBUraTeNb;

2,3,4,11 — 3yOuarele mecTepHHU;

5- KOHMYECKOE KOJIECO;

6-KpUBOIIUII-IIIECTEPHS;

/- marTyH;

8- KopoMEbICI0-00€K;

9- BOJIHOBOL;

10- pabGounii UHCTPYMEHT;

12-KpUBOIIUITHBIN Ba,

13-maTyH MOBOPOTHOTO MEXaHU3Ma,

14- KOpOMBICIIO TOBOPOTHOT'O MEXAaHU3MA

Takum o00pa3oM, 3a OJIMH TOJHBIA O0OOpPOT KpPUBOILIUIA YJIapHUKA
MPOUCXOJUT OJUH yAap U MOBOPOT pabouero MHCTpyMeHTa nepdopatopa. [lpu
TOM HOBOPOT PAaOOUYEro MHCTPYMEHTA IMPOUCXOJUT 3a IMOJHBIA LMK KauyeHUs
KOpOMBICJIa B 0OpaTHOM HarpaBieHHUH. Jlanee nmporecc moBTOPSETCS.

15



JUist  SKCHEepUMEHTAIbHBIX  HMCCIEOBaHUNA  pa3padoTaHa  METOJUKA
UCCIIEIOBaHMM, pa3pad0TaH U U3TOTOBJICH AKCIIEPUMEHTAIbHBIA CTEH/I.

DKCnepuMEHTAIbHBINA CTeH (pUCYHOK 9) BKIouaeT B cebs mepdoparop,
KOTOPBI COCTOUT U3 YHUBEPCAIBHOIO KOJUIEKTOPHOT'O JBHratens 1, peaykropa 2,
KpuBoIWMa 4, maryHa 5, Kkopombicia 6, Ooika 7, BOJIHOBOJA 8, TOBOPOTHOTO
MexaHusma 9 u uHcTpymenta 10. JIOmOTHUTENBHO K KOHCTPYKIMU mepdopaTtopa
ObUTM TPUKPEIUICHBI TeHepaTophl mocTosiHHOro Toka 3,11, dukcarop 13. [dns
pErucTpalii CUTHAJIOB, MOCTYMHAIOUMX OT JAaTYUKOB (F€HEPATOPOB MOCTOSHHOIO
TOKa) UCIONB3yIOTCA Hu@poBoi ocimmiorpad 12 u nmepcoHaIbHBIM KOMIBIOTEP
14. Taxk kak OJHOM M3 OCHOBHBIX 3aJa4 SKCIEPUMEHTAIBHBIX MCCIEIOBAHUN
JUHAMUKH  DJIEKTpOMEXaHW4eckoro rmnepdoparopa ¢  yAapHO-TIOBOPOTHBIM
MEXaHU3MOM SIBJISIETCS HMCCJIEIOBAHME €r0 BBIXOJHBIX XapaKTEPUCTHUK, B XOJI€
HKCIEPUMEHTAIbHBIX HCCIEJOBAaHUM OyAyT M3MEpEHbl MOKa3aTelIu YIJIOBOM
CKOPOCTH KPUBOIIUIIA U HTHCTPYMEHTA.

~~ 2208 | 5 | /12
7
2 .
1 7 - 2208
L 4 6 J 13 =~
via—H ° 1 14
8 9 11

PucyHok 9 - DkcniepuMeHTanbHbINA CTEHT

1-yHUBEpCabHBIN KOJUIEKTOPHBIN BUTATENb; 2-peaykTop; 3,1 1-renepaTopsl
MOCTOSTHHOTO TOKa;4-KPUBOIIUIT, 5S-1IaTyH; 6-KOPOMBICTIO; 7-00€K; 8-BOJHOBO/I;
9- moBopoTHBIN MexaHu3M; 1 0-uHCTpyMeHT; 12-1tudpoBoit ocummorpad;
13-dukcarop; 14-nepcoHanbHbIA KOMIBIOTED.

[To BenuumHE YrI0BOW CKOPOCTHM KpPHUBOIIWIA C YYETOM IE€pPEIaTOYHbIX
OTHONIIEHUM YJIApHOTO MEXaHW3Ma M MEXaHU3Ma MOBOPOTAa MHCTPYMEHTA MOKHO
OIICHUTh OCHOBHBIE  BBIXOJAHBIE  XAPAKTEPUCTUKH  DIIEKTPOMEXAHUYECKOTO
nepdoparopa B IEJIOM — SHEPTHH yapa U yTroj MOBOPOTa MHCTPYMEHTA.

VYrioBast CKOPOCTh KpHUBOIIUIIA 5 (PUKCUPYETCS T€HEPaATOPOM TOCTOSIHHOTO
toka 4 Tuna J[-25I" (pucyHok 9). BpamiarenbHoe [BUXEHUE KPHUBOLIUIIA
npeo0pa3yeTcsi B AJIEKTPUUECKHI CUTHAJI C MOMOIIBI0 TeHepaTopa MOCTOSHHOTO
TOKA.

Perucrtpanus yrioBoil CKOpOCTH HOBOPOTHOIO Mexanu3ma 10 nmpou3BoauTCs
reHeparopoM MOCTOAHHOTO Toka 12 tuma J[-251". IlonydeHHBIN 3JIEKTPUUYECKUN
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CUTHAJI B  IeNM C TNOMOIIbI0 HHU(poBOro ocuuuiorpada mnepegaercs K
IIEPCOHAIBHOMY KOMIIBIOTEPY.

B xo1e mpoBeaeHHBIX 3KCIEPUMEHTAIBHBIX UCCIEAOBAHUMN OBLITN MTOTYYEHBI
JMarpaMMbl  YTJIOBBIX CKOPOCTEW KpHUBOIIMIA W HWHCTpyMeHTa. Jluarpamma
YIJIOBOM CKOpPOCTU KpuBoluna (pucyHok 10) mokaspiBaeT, 4TO YrioBasi CKOPOCTh
KpUBOLIMIIA MEPEMEHHA B IMKJE. MaKkcumanbHas yIriioBas CKOPOCTh KpHMBOLIMIA
COCTaBIAET Wy max=100 ¢, uTO mMOcTUraercs B KOHIE IMKIA NMPH (Qy=320° 1
KPUBOLIMII MMEET MHMHHMMAJIBbHYIO YTIJOBYHKO CKOPOCTh IPH P~135°, paBHyO
Owmin<77¢?. B Hauajge NUKIa KPMBOIUMI HUMEET YIJIOBYIO CKOPOCTh, PABHYIO
0=86¢". Ha 3HaueHue yIJIOBOM CKOPOCTH KPUBOLIUIA BIHSAKOT HMEIOLINECS
Harpy3kH, T.€. Harpy3kH CO CTOPOHBI yJIAPHOIO U MOBOPOTHOTO MEXaHHU3MOB. A
M3MEHEHHE BEJIMYMHBI HArpy30K MPHU IMOCTOSHHOM MOMEHTE MHEPLUN 3JIEMEHTOB
(KOPOMBICJIO, HMHCTPYMEHT) 3aBHCHT OT TEKYyIIero 3HA4YEHUs MepeIaTOYHbIX
OTHOIIEHU MEXaHU3MOB.

105 + xonocmoli xo0 paboyuli xo00

Yanosas ckopocms (12, c'1

0 30 60 90 120 150 180 210 240 270 300 330 360

Yzon nogopoma @, 2pad. -3
+ ; ‘ ‘ 4 4, x10 "¢
0 33 66
Bpewms, t

Pucynok 10 —/luarpamma sKkCi€prUMEHTAIbHBIX 3HAYEHHI YTII0BOM CKOPOCTH
KpUBOLLHXIIA

Ecnu paccmatpuBath HM3MEHEHUSI 3HAUYEHUH TMEpPEeIaTOYHBIX OTHOIIECHUUN
MEXaHU3MOB, TO TEpPeAaTOYHOE OTHOIICHUE YJApHOTO MEXaHU3Ma HMEeT
HauOoJIbIIIee 3HAYEHHE B JMAIa30HE YTJIOBOTO TOJIOXKECHHSI KPUBOIIUIIA, PABHOTO
Qp~=110°- 180°. IIpm 3TOM, B 1HanasoHe Q,~75°-135° nepenaro4HOe OTHOLICHUE
KPUBOIIIMITHO-KOPOMBICJIOBOTO MEXaHHM3Ma IMOBOPOTHOTO y3Jla TakXe HMeeT
OTHOCHUTEJIbHO BBICOKHME 3HAUEHUSI U MEXaHWU3M HaXOJUTCS B 30HE paboyero xoja.
Takum 00pa3oMm, Ha HHU3KHE TOKa3aTeIU YTJIOBOM CKOPOCTH KPHUBOIIMIIA B 30HE
Pp~90°-180° 0Ka3bIBAIOT BIUSHUE BHICOKHE MOKA3aTEIN 3HAYCHUN MEepeIaTOYHbIX
OTHOILIEHWN YJapHOTO W TOBOPOTHOTO MEXAHU3MOB, a TAaKXKE HaxO0XICHUE
ITOBOPOTHOT'O MEXaHW3Ma B 30He pabouero xoja. B KoHIIe IMKIa KPUBOIIHIT HMEST
OTHOCHUTEJIHHO OOJIBIITYIO YTIOBYIO CKOPOCTh. ITO OOBSICHSAETCS TEM, YTO B KOHIIE
MK yAApHBIA MEXaHU3M U KPHUBOIIMITHO-KOPOMBICIOBBIA ~MEXaHU3M
MOBOPOTHOTO y371a HMEIOT OTHOCUTEIBbHO HHU3KHE 3HAUYECHUSI MepeaTOYHBIX
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OTHOULIEHUH, TeM OoJyiee MOBOPOTHBIA MEXaHU3M HAXOJUTCA B 30HE XOJIOCTOTO
X0J1a ¥ COOTBETCTBEHHO NMEET OTHOCUTEIIbHO MUHUMAJIbHYIO HAIPY3KYy.

Ecnu cpaBHUBaTh JAuarpaMmbl  YIJIOBBIX CKOPOCTEH KPHUBOIIHWIA IO
pe3yJibTaTaM  peIICHHs ~ MaTeMaTH4YecKoW  moaenu  (PUCYHOK 6) u
AKCIEPUMEHTANIbHBIX HCCIEA0BaHUM, (pUCYHOK 10) TO MOXXHO OTMETHUTh, YTO OHU
UJCHTUYHBI TI0 (QopMe, a TO YHCIOBBIM 3HAYCHHSIM HMMEIOTCI HEKOTOPHIC
pacxoxaeHus. PacxokJieHWe YHCIOBOrO 3HAYEHHs B 30HE XOJOCTOIO XOJa
KOPOMBICJIA YIApHOTO MEXaHU3Ma, BUIUMO, SIBJISIETCS pe3yibTaToM Oosee rpyooro
MPEACTABIICHUS B MOAEIN MEXaHU3Ma TOBOPOTAa MHCTPYMEHTA.

Ecnu cpaBHUBaTh JuarpaMMbl YIJIOBBIX CKOPOCTEH, IOJIYYEHHBIX IO
pe3yJibTaTaM MaTeMAaTH4YECKOW MOJEIN, W MOJYYEHHYIO SKCIEPUMEHTAIBHBIM
MyTEM, TO MOXHO CKa3aTh, YTO YTJIOBBIE CKOPOCTH KPHUBOILIMIA B 30HE XOJIOCTOTO
X0Zla KOpPOMBIC/Ia YIAApHOTO MEXaHHM3Ma 10 (p~150° B 00eux MeTonax HUMEIOT
cHkeHue. Haunnas ¢ nmonoxkeHus kpuBommna Bbime 150° yrimoBass CKOpOCTh
KpUBOLIMIIA HAYMHAET YBEJIMYMBATBCSA. A €CIM paccMaTpuBaTh 30HY B3BOJA
KOpPOMBICTIa yAApHOTO MEXaHHW3Ma [0 Pp=315°-320° yrmoBas CKOpPOCTbH
KPHUBOLINMIIA UMEET pocT. HaunHas ¢ yriaoBoro moiokXeHus: KPUBOLIMUIA Q= 315°-
320° 3HaueHUs YITOBBIX CKOPOCTEH KpHUBOIIMIA B OOEUX JAHarpaMMax
YMEHBIIAIOTCA IO KOHIIA LIUKJIA.

OTH  fJaHHBIE  TIOKa3bIBAIOT  MPABUJIBHOCTh  pEUICHUS  3aJaud
MaTEMaTU4YeCKOro  MOJIEJIMpPOBaHUsS  Tiepdoparopa C  yJIapHO-TIOBOPOTHHIM
MEXaHHU3MOM.

[Ipu SKCHEpUMEHTATBHBIX HCCICAOBAHUSX TakKe OBUIM  TOTY4YEHBI
JarpaMMbl M3MEHEHHUS YTJIOBOM CKOpPOCTH UHCTPYMEHTA
nepdoparopa(pucynokl 1) B mporiecce ero padboTsl.

;Z 25 paboyuli xo0 xonocmol xo0
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Pucynok 11 - Jluarpamma sKkCriepuMEHTaIbHbIX 3HAYEHUH YIIIOBOM CKOPOCTH
WHCTPYMEHTA

JlnarpamMma yriIOBOM CKOPOCTH MHCTPYMEHTA IMOKA3bIBAET, YTO UHCTPYMEHT
MMEET MUHUMAJIBHYIO YIJIOBYIO CKOPOCTh TPH Qxy=100°, paBHyrO Om=15 c?, B
pexume pabodero xoja HMHCTPYMEHTA, OJIHAKO C OKOHYAHHEM pabdoyero Xxoja,
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WHCTPYMEHT HE OCTAHABIIMBAETCS U B PEXKUME XOJIOCTOIO X0/1a MHCTPYMEHT TAKKE
UMEET HE3HAUYMTENIbHYI0 YIJIOBYIO CKOPOCThb. BHIuMMO, 3TO CBSI3aHO HAJIWYUEM
BUOparuu npu padote nepdoparopa.

[TonroroBka ymapHOW MalIMHBI K MPOMBIIIJICHHOW cepun Tpelyer
oOecriedeHunsl JIOJITOBEUHOCTH 3JIEMEHTOB MamuHbl. [loaTomy ans omnpeneneHus
AJIEMEHTOB M y3J0B MAalIWHbI, TPEOYIOMMX IOBBIIIEHUS WX JOJTOBEYHOCTH
MPOBOJATCA JTAOOPATOPHBIE UCIIBITAHUS MAILIVH.

[Ipu npoBegeHMM J1Ta0OpPATOPHBIX  HUCHBITAHUN  HepdopaTopa A
IpUOIMIKEHUST PEKUMOB padOThI K 3KCILTyaTallMOHHBIM, €ro paboTa 4epeoBaiach
nepepeiBaMu. [Ipyu 3TOM Ha pasnUUHBIX dTanax HCHBITAHUNA BpeMs paboThl U
NEPEPHIBOB OBLIN Pa3IUYHBIMHU.

Cnenyer OTMETUTh, YTO YCJIOBHUS PabOTHI mepdopaTopa Ha CTeHIe Oojee
KECTKUE, TaK KakK, BO-TIEPBBIX, JKECTKOE 3aKperuieHue nepgdoparopa Ha CTEHAE,
BO-BTOpPBIX, ©0OoOJee JKecTKas omopa IO CPaBHEHHUIO C  pPEAJbHBIMU
oOpabaTbiBaeMbIMU MaTepuaiamMu (acganbT, MPOYHbIE TPYHTHl U T.JA.). B 3THX
YCIOBHUSIX JIUHAMUYECKHE HArpy3kH, [EHCTBYIOIIME Ha JeTanu nepdoparopa
BECbMa, 3HAUUTEIbHBIE, YTO MO3BOJISIET OBICTPEE BBISIBUTH OTKa3bl B €ro padore,
KOTOPbIE MOTYT BO3HUKHYTb IIPH 3KCIUTyaTauuu neppoparopa.

Ha nepBom 3Tane nabopaTOPHBIX HCMBITAHUN MOCIE OCMOTpPa KOPIYCHBIX
yacTeil nepdopaTopa BBISBUIM CIEAYIONIEE: BBILUIM M3 CTPOS MNOJUIMITHUKA
kaueHuss Ne 201, moHTHUpYyembie B KOpombiciio yaapHoro y3na MIIC. Ilpu stom
cenaparopsl MOALIUITHUKOB PacKOJIOJIMCh HA JIB€ yacTu. Kpome Toro, B KOpomsIcie
M3-32 KOCOTO yJlapa CMSITO MOCaJ04YHOe MECTO OoMKa, U OH BhINal (pUcyHOK 12).
HrxHee mnocaloyHOe OTBEPCTHE OCHOBHOIO KOpIyCa HMMEET OTKJIOHEHHE OT
HOMHUHAJIBHBIX pa3MepoB. Pe3ysbTaTbl KOCOTO yAapa OTpa3wWiuch Ha JIETalH,
pa3MEIIEHHOM BO BcHomorareiabHoMm Kopmyce. Ilpm 3TOM TOpreBas wacThb
BOJIHOBOJ]Aa MO KPYry pacKpoluach HEOOJbUIMMHU OCKOJIKAMHU, W BOJHOBOJ
BBIIIIEJ IOJTHOCTBIO U3 cTposi (pUCYHOK 12). B netansx xpanoBoro MexaHusma U B
€ro COMNPSUKEHHBIX YYacTKax K BCIOMOIaTelIbHOMY KOPITyCy, TIOJOMOK H
HapyILIEHU HE OOHAPYIKEHO.

KPMBOLMMHbINA Ba/

naneL

nocagouHoe
mecto 6oitka

TopeL, ——
-~ BONHOBOAA ( m

Pucynok 12 - ITonomkn kopomsIciia 1 Pucynox 13 - ITonomka
BOJIHOBOJIa ONBITHOTO 00pa3ia KPUBOILUITHOTO Baja
nepdoparopa nepdoparopa
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Ha BropoM »sTame 51a0OpaTOpPHBIX HWCHBITAHUM, XapaKTEPU3YHOIIHUMCS
OonbpIIMM BpeMeHeM 0e30CTaHOBOYHOW paboThl mepdopatopa (cM. Tabm. 1),
OTMEUYEHbl  CJlydal  OTBMHYMBAaHHA BHHTOBC  pe3p0oil M3  kphliiek
MOJIIINITHUKOBOTO y3Jla KOPOMBICHIA. 3aMeHa A3THX BHHTOB Ha Oontel M6 u
YCTaHOBKA IO/ OOJIThI IPaBEpPHBIX a0 MO3BOJMIA B JAJBHEHIIIEM IMOJIHOCTHIO
UCKJTIOYUTDH CITy4Yau OCIaOICHUS KPETICHUS KPBIIIKH.

Bo Bpemsi pa30opku MOBOPOTHOTO MEXaHHM3Ma, TaKke ObLIa OOHapyKeHa
[OJIOMKA Majblla KPUBOIIMIHOTO Baja. [IpuyMHON MOJOMKM fABIsETCS, 0c0boe
COEIMHEHNE, KOTOPOE HE BBIICPKUBACT LMKIMYECKHE HArpy3ku. B rteuenue 2
yacoB 47 MUHYT UCHBITaHUH NepgopaTopa, THE3A0 Majblla KPUBOIIMIIHOTO Bala
OPUILUIO B HENPUTOAHOCTh, Majell BbICKOUMI U3 THe3aa (pucyHok 13). Ilpwu
aHaJIu3€ YIJIOBBIX CKOPOCTEM DJIEMEHTOB IepdopaTopa IO pe3ysibTaTaM
MaTEMaTHYECKOI0 MOJETUPOBAaHUS ObUIN BBISBICHBI JUHAMUYECKHE aMIUIMTYbI
KOJIe0aHUH YTI0BOM CKOPOCTH MATOTO 3B€HA — KPUBOIIUITHOTO Bajia KPUBOIIUITHO-
KOPOMBICIIOBOTO MEXaHH3Ma TIOBOPOTHOTO y3JIa.

Pe3ynbTaThl 71a00paTOPHBIX HUCIBITAHUNA OMBITHOTO oOpasia mnepdoparopa
J0Ka3aJdW  BBIBOJBI, TOJNyYEHHBIE TIO0 pe3yjbTaTaM HCCIEAOBAHUA  TIO
MaTeMaTH4ecKoi Mojenu. Takxke BBISIBICHBI TOJIOMKH B IOBOPOTHOM MEXaHU3ME,
r7e ObLIO IPUHATO pelieHrue 00 M3TOTOBICHUH NaNblla U KPUBOLIUITHOTO Bajia KaK
onHo 1enoe. [lanpHeliias pabora nepdoparopa ¢ NPeaIoKEHHON KOHCTPYKIHEH
nanblia U KPUBOIIMITHOTO Baja MOKa3ajla MpaBUIbHOCTh NPUHATOTO peleHus. B
JNaIbHEUIINX J1TAOOPaTOPHBIX HUCHBITAHUSX HapylIeHHEe pabdoTOCIOCOOHOCTH
IpeJI0KEHHON KOHCTPYKLIMK HE Ha0JI0/1al0Ch, TAKUM 00pa3oM, IpeIoKEeHHbBIN
BapMaHT KOHCTPYKLMHU Majiblla M KPUBOIIMITHOTO Baja ObUI PEKOMEHJOBAaH K
UCIIOJIb30BaHUIO B KOHCTPYKLMHU niepdoparopa.

Bbu10 BBISBICHO, YTO 3HAYUTENbHBIN HArPeB MPOUCXOIUT U3-3a IITUTEIbHOM
0€30CTaHOBOYHOM pabOThI, HE XapaKTEPHOU IJisi YCIOBUHM IKCIUTyaTallud TAHHOTO
nepdoparopa.

JIaGopartopHsbie ucnbITaHus Tiepdoparopa u BU3yalibHOE HaOIIIOIEHUE 32 €T0
paboTol MOKa3bIBAIOT HaJMuMe BUOpaiuu nepdopaTopa, KOTopas CpaBHUTEIHHO
Takas e, Kak 1 BO MHOTHX 9KCIUTyaTUPYEMbIX Ha POU3BOACTBE MepPopaTopoOB.

PesynbpTarel mabOpaTOpHBIX HCOBITAHUNA MOATBEPIMIN (HYHKIMOHAIBHYIO
paboTOCIOCOOHOCTh OMBITHOIO oOOpasla mnepdoparopa ¢ yAAPHO-IOBOPOTHBIM
MEXaHU3MOM M MO3BOJIMIN C(HOPMYIMpPOBATH OCHOBHBIE, HA JIAaHHBI MOMEHT,
3aJaud  TOBBIIICHUS €ro JKCIUTyaTallMOHHOM HaJeXHOCTU. OTH  33Ja4yu
(114701115 (H

» YMEHBIIICHHE HATrpeBa JIeTaJlel yIapHOTr0 MEXaHW3Ma 3a CUET YMEHbBIICHHS TPEHHS
B KHUHEMAaTUYECKHUX Mapax U YCTPAHEHUE TPEHUS MEXTy KOPOMBICIIOM U IIaTyHOM;
» YMEHBIICHHE JUHAMUYECKUX HArPy30K Ha OMOPBI KOPOMBICIIA.

20



Pemenusa stux 3amad TpeOyeT NajdbHEHIIEro MPOBEACHUS HCCIEAOBAHMM
JVHAMUKHA YJIApHOTO M MOBOPOTHOTO  MEXAHU3MOB U TOHCK PAIMOHAIBHBIX
KOHCTPYKTOPCKHUX PEIICHU, MO3BOJISIONINX YCTPAHUTD BBISIBICHHBIE HEJOCTATKH.

Takum 00pa3oMm, BBIIICNEPEYUCICHHBIE HEJOCTATKM B KOHCTPYKIUU
nepdoparopa HEOOXOAMMO YUYUTHIBATH MPU WX COBEPIICHCTBOBAHUU IS
CEPUUHOTO HW3TOTOBJICHUS.

OBILIME BbIBO/Jbl U PEKOMEHJIALIU

B nuccepraunonHoi paboTe pelieHa 3agada no pa3paboTKe U CO3JaHHUI0
3JIEKTPOMEXAaHUYECKOro Tmepdoparopa C yIAapHO-NOBOPOTHBIM MEXAHU3MOM,
UCIIOJIb3YEMOTO IIPH MPOBEAECHNUN CTPOUTEIbHO-MOHTAXKHBIX U PEMOHTHBIX PadoT.

[Io pe3ynbraTaM HCCIEAOBaHUN CHEIaHbl CIEAYIOIIME BBIBOABI U
PEKOMEHIAITNH:

1. Pa3paboraHa MaremaTH4eckas MOJIeNIb  DJIEKTPOMEXaHUYECKOTO
nepdopaTopa ¢ yAapHO-TIOBOPOTHBIM MEXaHH3MOM, TO3BOJISIONIAs TPOBECTU
aHaJI3 OCHOBHBIX KHHEMAaTHYECKUX MapaMeTpPOB 3BEHBEB Niepdoparopa.

2. Pa3paboTaH makeT MPUKIATHBIX MPOrPaMM, MO3BOJISIIOIINA peaan30BaTh
pemieHne CUCTeMbl AUPPEpEeHIMATBHBIX YPaBHEHHA JBUKCHHS 3BEHHEB
nepgoparopa yucieHHbIM MeTooM Pynre-Kyrra.

3. Ha ocHoBe pa3paboTaHHOI KOHCTPYKLMM CO3/laH OMBITHBIA oOpa3zer
3JIEKTPOMEXAaHUYECKOro mnepdoparopa ¢ yAapHO-MOBOPOTHBIM MEXaHU3MOM,
OTJMYAIOLIMICS OT HU3BECTHBIX KOHCTPYKLMH TE€M, UYTO COACPXKHUT 3yOuarbie
3allelJICHUs] ILIECTEPEH PEeAyKTOpa, MO3BOJIAIOIINE OypOBOMY HHCTPYMEHTY
B3aMMOJICICTBOBATH C MOBOPOTHBIM MEXaHU3MOM Cpa3y IHociie yaapa KOpoMbICia-
OoliKa 10 TOPILy BOJTHOBO/IA.

4. PazpaboTaHa MeTOIMKAa 3KCHEPUMEHTAIBHO-TA00PATOPHBIX HCIBITAHUMA
AIIEKTPOMEXAHUIECKOT0 mepdopaTopa ¢ yAapHO-IOBOPOTHBIM MEXaHU3MOM.

d. Ha  ocHOBe  BKCHEpUMEHTAIbHO-T1a00pPATOPHBIX  HCIBITAHUN
AIIEKTPOMEXAaHUYECKOro Tiepdoparopa BBISIBICHBI SJEMEHTHl  KOHCTPYKIIUU
nepdopatopa, TpeOyromre MpOBEACHUS AalbHEHIIeH paboThl MO HAMPABICHUIO
YBEIMUEHUST  JOJITOBEYHOCTH PACCMATPUBAEMBIX JJIEMEHTOB M Tiepdoparopa ¢
yAapHO-TTIOBOPOTHBIM MEXaHU3MOM.

6. PexkoMenayercs  WCHOJB30BaTh  pe3yJbTaTbl  TEOPETHUECKHUX,
HKCIIEPUMEHTAJIbHBIX HCCJIEIOBAaHUI W HCHbITAaHUN B oO0JacTu oOecnedeHus
HKCIUTYaTAal[MOHHOM Ha/eHOCTU U JOJITOBEYHOCTH AJIEMEHTOB mepdoparopa npu
€ro CEpUMHOM ITPOU3BOJICTBE.
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«¥Ypyn - 0ypyJiyydy MexaHu3MaYyy nepgopaTopay HIITeN YbITYYy sKaHa TY3Yy»
TemacbiHaarsl HMcmanoB OmypOexk  Mapumxkanosuurud  05.02.18 -
MeXaHU3M/AEp IKAHA MALIMHAJIAP HA3APUATHI AAUCTUIH OOIOHYA TEXHHMKA
WINMACPUHUH KAaHAMAATHl OKYMYWITYYJIYK /JAapasacblH H3ACHUI aJyyra
Ka3bUITaH JMCCePTALNUSHbIH

PE3IOMECH

AYKBIY ce310p: BJIEKTPOMEXAHUKAIBIK nepdoparop, ©3repMe
CTPYKTypallyy  MEXaHHU3M, MATEMATUKaJIbIK MOJENIb, JKCIIEPUMEHTAJIIBIK
H3WII106J16p, JTa00PaTOPUSIIBIK CBIHOOJIOP.

N3uiaaee 00beKTH — ypyn-Oypysnyydy MEXaHU3MAYY JIEKTPOMEXaHHUKAJIbIK
nepdopatop.

N3uanee npeameru - nepPopaTopAyH HUILNTOO YUYPYHJIAa MEXaHU3MJICPIUH
3BEHOJIOPYHYH KHHEMATHKAJBbIK MapaMeTPJICpUHUH OalJIaHBIINIBIH aHBIKTOOTO
MYMKYHAYK O€pyydy MeXaHU3MACPIUH JIEMEHTTEPUHUH TUHAMHUKACHI, OIIOHI0M
3JI€ TETUKTEPIUH OBIIBIKTHITH KaHa TepdopaTOpIyH UINTEIIUHUH Y3aKThITHI.

Nmtua Makcatbl — ypyn-Oypyllyydy MEXaHU3MJYY 2JICKTPOMEXaHUKAJBIK
nepdopaToply UIITEN YbITYY KaHa TY3YY, aHbIH WUIIMHUH TYPYKTYYJYTYH >KaHa
HATBIXKATYYJyTyH KAMCBI3 KbUTYY.

N3u1100HYH BIKMAJIAPHI KAHA KAOAYYJIAPHI - U3UIIIO6JIOP MEXAHU3MIEP
’)KaHa MalllMHalap TEOPUACHIHBIH AaHAJIW3WHUH KaHa CUHTE3UHUH JKaJIlbl
BIKMAJIAPbIHBIH ~ HETU3UHAE OKYPIY3YJIAY; OKCIOCPUMEHTANABIK HU3UIAO6JI6D
CaHApHUIITUK OCHUIIOTpad, TypyKTyy TOK I'€éHepaTopy >kaHa KOMIIBIOTEP MEHEH
’KaOIpUIraH CTCHITH KOJIIOHYY MEHEH KYPTrY3Yiay.

AJIBIHTAH HATBIKAJIAP KaHA aJapAblH WJIMMHMH KAHBUIBITBI: YPYII-
Oypynyydy  MEXaHM3MJIYY DJJCKTPOMEXaHMKAJbIK  mephopaTopayH  KaHbBI
KOHCTPYKLMSACHI HUIITEINIT YbIKKaH ypyn-0ypyiyyuay MEXAHU3MAYY
AIIEKTPOMEXAHUKAIBIK ~ NepPopaTopayH MaTEMATUKAJIbIK MOJCIM  UIITEIHI
YbIKKaH; nepdopaTop SJIEMEHTTEPUHUH KUHEMATUKAJIBIK MapaMeTPJICPUHUH KO3
KapaHIbUIBIKTAPbI AHBIKTAJITAH.

Koanonyy napaskachl: UINTEIUI YbIKKAH YPyH-Oypyiayydy MeEXaHU3MOYY
ANIEKTPOMEXaHUKaAIBIK  mepdopaTopy, KypyJyliTa OHJI00-Ty300 HIITEPUH]IC
KOJIIONYyHAT.OMWOHAOW 3¢  WIMMHUU-M3WJIA©6  HUINTEPUHUH  HAThI>Kadaphbl
TEXHUKAJBIK OarbITTarbl JKOTOPKY OKYY JKailIapbIHBIH OKYyYy MPOIIECCHHJIE,
acMpaHTTap JKaHa WIMMHM MEKEMeEJIep/Ie U3WIIee HINTEPUH KYPry3yyde
KOJIJOHYIYIy MYMKYH.

Koanonyy TaAapMaKTaphbl: KYPYJIyLLI-MOHTaX 100 MEKEMEIIEPUH,
TEXHUKAIBIK OarpITTarbl JKOTOPKY OKYyYy >JKaWjmapbl JKaHa HWJIUM-U3HWII00
WHCTUTYTTapHI.
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PE3IOME

aucceprannu McmanoBa Omypoexka Mapumxanosuya Ha Temy «Pa3padorka
U co3laHue mnepgoparopa ¢ YAAPHO NOBOPOTHBIM MEXaHHU3MOM» Ha
COMCKAaHME YYEHOH CTelmeHM KaHAUJATAa TEeXHUYECKHMX HayK 10
cneuuaabHocTH 05.02.18 — «Teopusi MEXaHM3MOB M MAILIUH»

KiroueBble cjioBa: 3JeKTpoMEXaHUYECKHM mepdoparop, MeXaHU3M
NEePEMEHHON  CTPYKTYphl, MaTreMaThueckass MOJENb, OJKCIEPUMEHTAIbHbBIC
UCCJIeI0BaHMSI, TAOOPATOPHBIE UCTIBITAHMUSI.

OO0beKT HCCIe0BAHUS — DIIEKTPOMEXaHWYECKU nepdopaTop ¢ yaapHO-
MOBOPOTHBIM MEXaHU3MOM.

IIpenmer wuccaenoBaHust - JWHAMHUKA  DJIEMEHTOB  MEXaHHU3MOB,
MO3BOJISIONIUX OMPEACTUTh B3aUMOCBSA3b KMHEMATHUYECKUX MapaMeTpPOB 3BEHHEB
MEXaHU3MOB, Ipu paboTe mepdopaTopa, a TakKe 3aBHCHUMOCTb JOJITOBEYHOCTH
JeTanei OT IPOIOJKUTENHLHOCTH paboThI mepdopatopa.

Heanb padoThl — pa3paboTka M CO3[JaHUE PYYHOTO 3JIEKTPOMEXAHUUYECKOTO
nepdoparopa ¢ yAapHO-IOBOPOTHBIM MEXAHU3MOM, OOECIIEYEHHE JTOJITOBEYHOCTU
1 3 PEKTUBHOCTHU €ro padOTHI.

MeToabl HCCIeI0BAHUS U ANNAPATYPbl — HCCIICAOBAaHUS BBINIOIHSIUCH
Ha OCHOBE OONIMX METOJOB aHaJIM3a M CHUHTE3a TEOPUM MEXaHW3MOB M MaIllWH;
HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS MPOBOJIUIUCH C MOMOIIBIO Pa3pabOTaHHOTO
CTeH/Ia, OCHAIIEHHOTO IU(POBBIM OCHUILIOrpadoM, TE€HEPATOPOM IMOCTOSHHOTO
TOKa U KOMITBIOTEPOM.

IlonydyeHHble pe3yjbTaThbl U HMX HOBHM3HA: pa3paboTaHa KOHCTPYKIIMS
AIIEKTPOMEXAaHUYECKOTO mepdopaTopa ¢ yIapHO-TIOBOPOTHBIM MEXAHU3MOM;
pa3paboTaHa MaTeMaTHYecKas MOJENb 3JIEKTpOMEXaHU4eckoro mnepdoparopa c
yAapHO-TIOBOPOTHBIM MEXAHU3MOM; BBISBJICHBl 3aBUCUMOCTH KHHEMATHYECKHUX
napameTpoB 3JIEMEHTOB nepdopaTopa.

CreneHb  MCHOJB30BAHUSI:  Pa3pabOTaHHBIA  AJIEKTPOMEXAHUUECKUU
nepdopaTop ¢ yAapHO-IIOBOPOTHBIM MEXaHW3MOM MOXET OBbITh HCIOJL30BaH B
CTPOUTEJILCTBE MPU TMPOBEACHUUM PEMOHTHBIX M OTHAEJIOYHBIX paboT. Takxke
pe3yJibTaThl pabOT MOTYT OBITH HUCIIOJL30BaHBI B Y4E€OHOM IMPOIECCE BBICIINX
y4eOHBIX 3aBEJICHUN TEXHUYECKOTO HAIpaBJICHUS, acClIMpaHTaMU U COMCKATEISIMU
Hay4YHO-HCCJIEI0BATENIbCKUX NUHCTUTYTOB.

O6s1acTh MpUMEHEHMSI: CTPOUTEIHLHO-MOHTAXXHBIE OpraHU3alluy, BBICIINE
y4eOHbIE 3aBE/ICHUS TEXHUYECKOTO HAMpaBIICHUS W HAYYHO-UCCIIEIOBATEILCKHE
WHCTUTYTHI.
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SUMMARY

dissertation of Ismanov Omurbek Maripzhanovich on the topic "'Development
and creation of an perforator witha percussion rotary mechanism' for the
degree of candidate of technical sciences in the specialty 05.02.18 - "'theory of
mechanisms and machines"

Key words: electromechanical perforator, variable structure mechanism,
mathematical model, experimental research, laboratory tests.

The object of research - is an electromechanical hammer drill with a percussion
rotary mechanism.

The subject of the research - is the dynamics of the elements of
mechanisms, which allow determining the relationship of the kinematic parameters
of the links of the mechanisms, during the operation of the hammer drill, as well as
the dependence of the durability of parts on the duration of the hammer drill.

The subject of the research - is the dynamics of the elements of
mechanisms, which allow determining the relationship of the kinematic parameters
of the links of the mechanisms, during the operation of the hammer drill, as well as
the dependence of the durability of parts on the duration of the hammer drill.

The purpose of the work - is the development and creation of a manual
electromechanical perforator with a rotary mechanism, ensuring the durability and
efficiency of its work.

Research methods and equipment - research was carried out on the basis
of general methods of analysis and synthesis of the theory of mechanisms and
machines; experimental studies were carried out using the developed stand
equipped with a digital oscilloscope, a direct current generator and a computer.

The results obtained and their novelty:the design of an electromechanical
hammer drill with a rotary-impact mechanism has been developed; a mathematical
model of an electromechanical hammer drill with a rotary-impact mechanism has
been developed; the dependences of the kinematic parameters of the perforator
elements were revealed.

Degree of use:The developed electromechanical hammer drill with an
impact-rotating mechanism can be used in construction when carrying out repair
and finishing work. Also, the results of the work can be used in the educational
process of higher educational institutions of technical fields, graduate students and
applicants of research institutes.

Scope of application: construction and installation organizations, technical
higher education institutions and research institutes.
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