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AJI'OPUTM UCCJIIEAJOBAHUA MOIEJN TPEXMACCOBOI'O
YIAPHOI'O MEXAHU3MA

byn maxanaoa yu maccanyy ypeynoouy MexaHusMOUH ANOPUMMOUK UUTOOOIOD

HCOLIUBIHINbISLL KeaimupuiceH.

B cmamve u3znoowcen ajieopumm UCCe008aHUS. MOOeNU mpexmaccoe60oco yc)apHozo

mexarusmda.

In clause are stated algorithm of research of model of the three-mass shock mechanism.

Bo Bpems paboThl ymapHBIX CHCTEM BO3HUKAIOT KoOJIeOaTeNbHbIE M BMECTE C HUMH
BUOPAIIMOHHBIE TPOLIECCHI, KOTOPBIE CYIIECTBEHHO BIMSIOT HA BHYTPEHHHUE MPOLECCH! YIAapPHbIX
MallliH, CJIEJOBAaTEIbHO, HA BBIXOJAHBIC IIAPAMETPBHI, HA IPOYHOCTHBIE U YCTAJIOCTHBIC
XapaKTePUCTUKHU TOICP)KUBAIOLINX YCTPOWCTB, a NPU PYUYHBIX pabOTax C HCIOJIb30BaHUEM
THJIPaBIMYECKUX MAIIUH — U Ha (DU3HOJIOTHIO OTlepaTopa.

[TosTomy st TameHuss BuUOpanuu ObUIa MpeUIoKeHa CIeayomas KOHCTPYKTHBHAs

cXeMa aHTUBUOPAIIMOHHOTO THIPABINYECKOT0 YapHOro MexaHu3ma (puc. 1).

Puc. 1. TpexmaccoBblil ruApaBINYECKUM

< YIapHBIA MEXaHU3M:
LA} 1 4] Ei o
1 — xopmyc Goiika;
D
e~ s 4 2 — NOpIIEHb-yIapHUK;
3 — [JOmoJHUTENbHas  Macca C
PYKOSITKOH;

4 — pabouunii UHCTPYMEHT;

5,6 — ynpyrue 3J1eMeHTbI



PacueTHass Mozenp TpPexXMaccoBOTO THUAPABIMYECKOTO YAAPHOTO MEXaHHU3Ma, Kak
Mmoka3aHo Ha puc. 1, mpexacraBnser coboil HenuHelHoe muddepeHInaAIbEHOEe ypaBHEHUE C
nepeMeHHbIMU K03 dunmentamu. Jlns pemenuss ganHoro nugepeHInanbHOr0 ypaBHeHUS Ha
OBM pa3paboTaHbl IporpaMMsbl, UCHOIB30BAHNE KOTOPHIX MO3BOJISIET 3HAYUTEIBHO YIIPOCTUTH
pELIEHNHE TOCTABICHHOM 3a1a4H.

HccnenoBanne MareMaTHMYeCKOW MOJIENM OCYIIECTBIISIETCS C  IENbI0  BBISBICHUS
3aKOHOMEPHOCTEH padouero mpoiecca ruApaBInYecKoro yIapHOTO MEXaHW3Ma B MEPEXOAHbBIX U
YCTAHOBMBILUXCS PEXHMax €ro padoThl. Pe3ynapTaThl 3THUX HCCIEIOBAHMNA UCIIONB3YIOTCS IS
OLIGHKH TPEJUIOKEHHBIX aHATUTHUECKUX 3aBUCUMOCTEH, a TaK)Ke JJOCTOBEPHOCTH COCTABJICHHOM

MaTeMaTH4eCKOH MOIeIN MEXaHU3Ma.
JIBroxkeHus 00ika MeX/ly yJapaMu 110 HHCTPYMEHTY ObLIIM pa30UThI HA TPH dTara:

® IIEPBBIM 3Tall — OT MOMEHTa OTCKOKAa 10 M3MEHEHHs 3HA4CHUS CWIbI B KaMmepe
pabodero xoaa (X0I0CTOM XO1);

e BTOpOHl 3Tam — xox Ooiika BO BpeMs ACHUCTBUS JaBJICHUS >KUIKOCTH B Kamepe
paboyero xona;

e Tperuil 3Tam — xoj OoiKa mepel coygapeHHeM ¢ pabodyuM HHCTPYMEHTOM MOCie
NEPEKITI0UEHUS IaBICHUHN )KUKOCTH OT pabodell KaMephl K X0JO0CTOM Kamepe.

[Tonnast xapTuHa JABWXKEHHUS OoOiika oOmpenesnseTcss MeTOJOM IPUIIACOBBIBAHMS B

IrpaHUYHBIX TOYKAX.

YCeTpoUCTBO MEXaHHM3Ma XapaKTEPU3YEeTCsl TaKMMU lapaMeTpamu, Kak Macca MOpLIHSA-
yIapHUKa, Macca KOpIlyca TUJIPaBIMYECKOTO YAAPHOIO MEXaHU3Ma M UX COOTHOLIEHUEM,
IUIOIIAJAb IIOSCKOB IOPLIHSA YAAPHUKA, >KECTKOCTb YIPYroro 3J€MEHTa, KOOPAMHATBI TOYEK
nepexiIoueHus u T.J. Bce 3TH mapaMerpbl TeM WIM HHBIM 00pa3oM BXOJST B YpaBHEHUS
MaTemaTuueckoi Mmozenu. CrenoBaTelIbHO, BapbUpPOBAaHUE OSTUX I[ApaMETPOB IO3BOJIAET
BBISIBUTh HMX BIUSHME Ha JWHAMHKY paOOYMX TMPOLIECCOB TUIPABIMYECKOIO YAAPHOTO
MexaHuzMa. C Leiblo MOJy4eHHs HEOOXOAMMBIX JaHHBIX, XapaKTepU3YIOIUX BHYTPEHHHE
IIPOLIECCHl  THUAPABIMYECKOrO YIAPHOIO MEXAaHW3Ma, pELICHUE MaTEeMaTU4eCKOM MOJAEIn
OCYLIECTBIISICTCS B OIpENeIeHHON TocieoBaTenbHocTH. Heobxoaumas mocienoBaTesbHOCTh
o0ecrieynBaeTcs aITOPUTMOM PELICHHS HCXOAHOTO ypaBHEHH Ha DBM.

biiok-cxema 3TOro anropuTMa npeacTaBieHa Ha puc. 2.
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Puc.2. bnok-cxema perieHus 3a1auu:

-

E=EH

X — nepemeneHue 6oiika, X, — nepemerieHus kopmyca, R — ko puimenT orckoxa,

K — xosmuecTBO y1apoB, tmax — BPEMS IPOAOIKUTEIBHOCTH Mpoliecca

HucneHHOE pelIeHue MaTeMaTUYeCKOM MOJENM MO3BOJISIET HAaWTH IEpEeMELIEHHUE,
CKOPOCTb, YCKOPEHHE MOPIIHS-YAAPHUKA U KOPIYyca THAPABINYECKOTO yIapHOTro Mexanusma. C
MTOMOIIBIO ATUX JAHHBIX MOXHO OI[EHHTHh OCOOCHHOCTH JBWKCHHUSI MOPIITHS-yIApHUKA U KOPITyca
MOJIOTKA, YTOUHUTb SHEPIeTHUECKHE XapaKTEPUCTUKU MEXaHU3Ma B PA3JIMYHBIX PEKUMaxX €ro
paboThI.

BriBon Ha meyaTh MHTEPECYIOLIMX HAC MapamMeTpPOB OCYILIECTBISETCS B XapaKTEPHBIX
TOYKaX JBUKCHHsI TOPIIHSA-yJApPHUKA U KOPITyca MOJIOTKA, YTO YI0OHO Ui aHaiM3a mpolecca
YCTaHOBJICHHS pa00Yero MUKJIa MeXaHu3Ma.

Pe3ynbrathl penieHuil ypaBHEHUN TpexmMaccoBOM cucTeMsbl pu napamerpax P = 10 Mlla,
m,=1,5 xr, m=16 kr, m,=2 xr, C=1000 H/m, Sx=0.5164515 CM2, Sg=1,2105 CM2, AL=3 MM,
L=52 mm, R=0,2 noka3biBatoT (puc. 3), 4T0 IpH OMpEAETECHHbIX MapaMeTpax yaapHOro
MeXaHH3Ma MepeMelieHIe MOPITHI-YIapHUKa 3aBUCUT OT KOJIeOaHUsl KOPITyca U PYKOSATKH C

JIOIIOJIHUTEIILHON MacCCOH.
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Puc.3. Ilepememienue
MOPILHS-YAapHUKA, KOpITyca
MOJIOTKA U PYKOSITKH C
JIOIIOJIHUTEIILHON Maccoi 110
BPEMEHHU JJIsl PYYHBIX
MOJIOTKOB:

1 — nepemerieHus NopIIHS-
yIlapHHKa,

2 — nepeMenieHus Kopmyca
MOJIOTKA,

3 — pyKOSITKH C

JIOTIOJIHUTEIILHOU Maccol

I'paduky M3MEHEHHUs CKOPOCTH MOPIIHA-yJapHUKAa MO BPEMEHM M  IEPEMEIICHUS] MOPIIHS-

ylapHHUKa [oKa3aHbl Ha puc.4. Ha quarpamme m3MeHEHUs1 CKOPOCTHU MOPILIHA-YAapHUKa (puc. 4)

BBIJICJIAIOTCA YYaCTKUA C PA3HBIMU MPEAyJapHbIMU CKOPOCTSIMH, KOTOPBIE 3aBUCAT OT UIMHBI L

NepeMeLICHUs OPIIHA-yIapHUKA.
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Puc. 4. CxopocTh NOpuIHs-y1apHUKa 10 BpEMEHH (2) U 110 TOJI0KeHuIo (0)

MOPLIHS-YAAPHUKA U1l PYYHBIX TUAPABIMYECKUX YAAPHBIX MAIlIH

B 3aBucuMocTH OT KOHKPCTHBIX YCHOBHﬁ, NpOAOJDKUTCIIBHOCTE J3THUX ICPUOLOB,

aMIUTUTYAbI KOJIeOaHUH U MOJIYJM CKOPOCTEH KOpPITyca MOJIOTKA M PYKOSTKU C JIOTIOJTHUTEIILHON

Maccoi 10 BpeMEHH Ha 3THUX y4acTKaX MOTYT ObITh pa3HbIMU (pHC. 5).



Puc.5. Cxopoctu kopmyca MOJOTKa
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Hanuumne ympyroro sineMeHTa M KOPIYCHOM Macchl CTAaOMIM3UPYET YCKOPEHUE IOPIIHS-
yIapHUKa ¥ Kopryca MoJoTka (puc. 6.). MakcumanbHble aMIUIUTYAbl KOJCOAHUH MOpPIIHS-
yIapHUKa COOTBETCTBYIOT MAaKCHUMAaJbHbIM aMIUIMTYaM YCKOPEHHMS KOPIYCHOM Macchl

TUAPABIMYECKOIO YAAPHOIO MEXaHU3MA.
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Puc. 6. YckopeHus nopiHs-yiapHuka (a) u Kkopiyca

(0) rupaBIMYECKOTO YAAPHOT'O MEXaHU3Ma 110 BPEMEHH

Takum 0Opa3om, B pe3ysibTaTe MPOBEACHHBIX UCCIIEAOBATEILCKUX PadOT MOXKHO CAEaTh
CJIEIYIOLIUE BBIBOJBI.

1. Ha ocHoBe pa3paboTaHHON AMHAMUYECKON MOJENN THAPABINYECKOTO YIApHOTO
MEXaHM3Ma B BHJIE TPEXMAacCOBOW KOJICOATENbHOM CHUCTEMBI W TMPEAJIOKEHHOTO alropuTMa
MCCIIEIOBAaHUS U3Y4EH XapakTep KoJieOaHus MOPIIHA-YAapHUKA U KOPITyca U MPEI0KEHbI MEPhI
YJIy4ILIEHHs 3alIUThI OIIepaTopa OT €€ BO3ACUCTBUM.

2. B pesynbprare MoaenupoBaHus pabOThl THAPABIMYECKOTO YAAPHOTO MEXaHU3Ma,
BBIIIOJIHEHHOTO € HUCHOJb30BaHMeM OBM, omnpezneneHsl panyoHaiIbHbIE T'PAHUIBI M3MEHEHUs

BEIIMYUHBl IEPEMELICHUS, CKOPOCTM U  YCKOpPEHHUs [OpIIHSA-YJapHHKa, KopIyca U



JOTIOJTHUTEIBHOM KOPIyCHOM MAacChl THAPABIMYECKOTO YyIAapHOro MexaHus3Mma. llosrydeHHble
3aKOHOMEPHOCTH MPECTABIICHBI B BUJE IPa(hUKOB.

3. YcraHOBIIEHO, YTO KOJICOAHUSI KOpIyca U JOMOJHUTEIbHON KOPITYCHON MAacChl BIHSIOT
Ha BHYTPEHHME IapaMETPhl THAPABINYECKOTO yIapPHOI0 MEXAHU3MA.

4. PazpaboTaHHas TpexMaccoBasi MaTeMaTHYECKasi MOJIENIb MOXET OBITh MCIIOJIb30BaHa MPH
UCCJIEJOBAaHUM PabOUYUX MPOILECCOB TMAPABIMYECKUX yJAapHBIX MEXAHU3MOB KaK Ha CTaJuU HUX
NPOEKTUPOBAHMS, TaK W S aHalIM3a AUHAMUKH DPAa0OYMX IPOLECCOB U XapaKTEPUCTUK

CYILIECTBYIOIIUX KOHCTPYKIUI yIapHBIX MAILUH C TUAPOIPUBOIOM.
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