s11ee BpeMsi MaKeTHBIH 00pa3el] OIIOpHO-CLEITHOTO yCTPOWCTBA pa3padaThiBaeT-
cst Ha OAO «MT3».
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SKCIEPUMEHTAJIbHAS OLIEHKA ®YHKIIMOHAJIBHOCTH
AJANITUBHOT'O AJITOPUTMA YITPABJIEHUS
ABTOMATH3MPOBAHHBIM CYXUM ®PUKIIMOHHBIM
CUEIUIEHUEM HA CTEH/E

O.C. Pykremens, B.A. Kycak, A.A. ®unnMoHOB
benopycckuil HALIMOHAIBHBII TEXHUYECKUM YHUBEPCUTET

PaboTocnocoOHOCT, aBTOMAaTH3UPOBAHHOW MEXAaTPOHHOW CHCTEMBI YIIPaB-
JICHHSI CWJIOBBIM arperaTtoMm, co3ianHoi Ha kadeape «ABromoomwmm» BHTY, u, B
YaCTHOCTH, Pa0OTOCIIOCOOHOCTh JITOPUTMa TPOTAHUsSI aBTOMOOWIS C MecTa,
MOATBEPXK/ICHA MOIYHATYPHBIM KCIIEPUMEHTOM Ha WCIIBITATENbHOM cTeHze [1].
MexaTpoHHasi cHCTeMa CO3/1aHa Ha Mat(opMe CMapT-KOHTPOJJIEpOB ecomat
R360 [2] cepum CR2500 (ifm electronic, ['epmanns), oObeINHEHHBIX B CETh
nmocpenctBoM CAN-mmHBI 1 oOMeHMBaroUecs HHPOPMALUEH MO MPOTOKOIY
BeIcokoro ypoBas SAE J1939 [3].

VmuTanus Hambonee CIOXHBIX Ul aBTOMATH3alUK IPOLECCOB TPOTaHHMS C
mecrta Ha [-ii u 1I-ii nepenaye, BhINOIHATIACH HA CTEHJIE, OCHAILIEHHOM MaXOBOU
Maccoii ¢ MOMEHTOM WHEPILUH, SKBUBAJICHTHBIM IMOCTYNATCIbHO JABMXYIIEMYCS
aBTOMOOMITIO Maccou 20 T.

HexoTopbie pe3ysbTaThl SKCIIEPUMEHTa 110 UCCIIEJOBAHMIO MpOoIiecca Tpora-
HUSI C MECTa B @aBTOMaTHYECKOM PEKHME YIPABJICHHS CHIJIOBBIM arperaTtoM IpH-
BEJICHBI HA pUCYHKax 1 u 2.

Kak BumHO M3 mpezcTaBieHHON 3anKcH (cM. pUCYHOK 1), Bech mporiecc Tpo-
TaHUSl C MECTa B AaBTOMATHUYECKOM PEXUME PabOTHI CHIIOBOTO arperara (C Mo-
MEHTa IIepEeBO/Ia CEJIEKTOpa /10 BO3BpATa phlyara CLEIJICHUS B UCXOAHYIO ITO3H-
ILIUI0) MIPOHUCXOIUT 32 BpeMS toeu=2,2 C. IIpu 3TOM, clierieHne BBIKIFOUaeTCs 3a
0,12 ¢, BKIIIOUEHHE MEepeaadynd B OCHOBHOHM M JIOTIOJHUTEIBHBIX KOPOOKaxX Mpo-
ucxoaut 3a 0,65 c.

[Tpu BKJIIOYEHUH CLEIUICHHS €ro pblyar repeMeliaeTcs U3 KpaiHero I1oso-
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JKEHUsI B UcxojHoe 3a 4,25 ¢, a BpeMsl pa3roHa BEJIOMOrO JUCKa JI0 YIJIOBOM
CKOPOCTH JIBHTATEINSl COCTABIAET 1,4 C, YTO COOTBETCTBYET CPEAHEMY TEMILY
BKITIOUEHHs crertenus k,=2,14 ¢”'. CormacHo pes3yiasTaTaM MOJIEITMPOBAHHS
[4, c. 101, Tabn. 2], naHHOMY TEMITy BKIIFOYCHHUS CIICTDICHHUS COOTBETCTBYIOT
yrenbHas paboTa M MOIIHOCTh OYKCOBaHHS (DPHKLUOHHBIX 3JIEMEHTOB PaBHbBIC
8,7 Ix/cm” m 24,2 Br/em®, K0d((UIMEHT IMHAMUYECKHX Harpy3ok B 1,61 u
MaKCHMAaJIbHBI pa3Max KoJeOaHW NPOW3BOAHOW MPOIOIBHOTO YCKOPEHUS
aBToMoOmIs B 42,5 M/c’.
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Puc. 1. 3ancs npouecca Tporanus Ha | mepenaude:

1, 2 —gacToTa BpaleHUs] COOTBETCTBEHHO KOJICHBAJIA ABUTATEIS M BRIXOAHOTO Basa KI1
B MIPUBEJ/ICHUH K TIEPBUYHOMY Bally, 00/MHUH; 3 — IepeMeICHUE phlYara BBIKIFOUCHHS
cuerieHus, out; 4 — Tok [IDMK ymipaBieHus cuemienrnem, MA; 5 — nepeMenieHue
BWJIKH MEPEKITFOYCHUS IETUTENs, OUT; 6 — uncnoBoe 3HaueHue [1IMM na [IOMK
creruieHus, out; 7 — curHai ypoBHs «1» Ha DMK npsiMoli ctyneHu genurens

B pesynbrare 00paboTKH 3amMCcH Mporiecca, MPeACTaBICHHON Ha PUCYHKE 2,
MOTy4EHBI CIEAYIOIIUE IMapaMeTpsl anroputMa Tporanus Ha Il mepengaue: 06-
mee BpeMs IepexoaHOro mporecca tye,=4,35 ¢; 000poTHI KOJICHBaNa ABUTATEIS
Ha MOMEHT Hauaya 3aMbikanus cuerieHust — 1300 06/MuH; Bpemsi BKIIOUCHUS
npsimoit crynenu genutens — 0,35 c; Bpems BeixiItodeHus cuemienus — 0,1 c;
BpeMsI BKIIFOUEHHUS clerieHus — 3,5 c.

[Ipu BhIlIEyKa3aHHBIX MApaMeTpax ajrOpUTMa TPOTaHUS BpeMsi OyKCOBaHUS
BEIOMOW U BeAyllel yacTeil cueruienus cocrasisier 2,35 ¢, uto Ha 0,95 ¢ win
Ha 40,4% OoJblIe COOTBETCTBYIOIIETO BpeMeHN OyKCOBAaHUS NPU TPOTAHWU HA
I mepenave (cMm. pucyHok 1). 3TO OOBSCHACTCS MEHBIIUM KPYTAIINM MOMEH-
TOM, TIOJIBOAMMBIM K MaxOBOM Macce, SKBUBAJICHTHOI MOMEHTY WHEPIUH aBTO-
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MOOMJISL U ero KoJEC, BBHIY MEHBILETO MepelaTouHOro Jrciaa BTOPOi nmepena-
ugn. Bpemsi pakTudaeckoro BKIFOUEHUS CHETUICHHUS (tz,=2,35 C) COOTBETCTBYET
TeMITy BKIIOueHHs cuernenus ko,—1,28 ¢”'. CornacHo pesynbTaTaM MOIETHpO-
BaHus [4, c. 101, Tabn. 2] maHHOMY TeMIy BKIIOYEHHUS CICIUICHUS COOTBET-
CTBYIOT yJeNbHas paboTa M MOIIHOCTH OYKCOBaHUS (PPUKINOHHBIX 3JICMEHTOB
paBHbie 14,6 JIx/cm” n 19,4 Br/cM?, k03DGUIHMEHT THHAMHYECKHX HArpy30K B
1,53 u MakcHManbHBIA pa3Max KoJieOaHUI MPOU3BOIHON MPOJOIBHOTO YCKOpe-
HHS aBTOMOGHIIS B 35,6 M/c’.
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Puc. 2. 3ancs npouecca Tporanus Ha Il nepenave:

1,2 —gacToTa BpalleHus! COOTBETCTBEHHO KOJICHBAA ABUTATENS U BhIXoAHOTo Basa KII
B MIPUBEICHUH K IIEPBUYHOMY Baily, 00/MUH; 3 — MepeMEIlIeHIE phluara BEIKITIOUCHHS
creruienus, out; 4 — ok [IDMK ympaBnenns cuermieHnem, MA; 5 — CHTHaI ypoBHS «1»

0 NIepEMEIIeHHH CEeIeKTOpa B MO3ULIHIO «Dy; 6 — nepeMeleHHe BIJIKH MepeKIIFOUeHHS
JIeNATEIIsL, OUT; 7 — IIepeMellieHNe BIJIKH BKIIOUESHNS Mepeaty, OUT; 8 — CHrHai1 ypoBHS «1»
Ha OMK moBbIaoIIeH CTYIIEHH AeuTeNs

B pesynbrare BBIIOIHEHHOTO KCIIEPUMEHTA MOATBEPIKACHA PaboTOCIOC00-
HOCTb IIPeIJIaraéMoro ajaropuTMa TPOTaHus aBTOMOOWIIS C MecTa B aBTOMATH-
YECKOM PEKUME YIPABJICHHS CUIIOBBIM arperaToM.

Kak nokazanu ucciieioBanusi, 1jst o0ecrieueHus: KaueCTBEHHOTO MPOTEKaHUs
mpoIecca TPoraHus ¢ MecTa aBTOMOOWIS Maccoii 20 T 000pOTHI JBUTATENS HA
MOMEHT Haualla 3aMbIKaHMs CIEIUICHHS HEO0OXOIUMO TOJAJECPKUBATh B JHaria-
30He 1350420 00/MHH, YTO COOTBETCTBYET MAaKCHMAIFHOMY KPYTSIIEMY MO-
MEHTY JBWTATels, a BKIIOYEHUE CIETUICHHS IPOU3BOIUTH IPH CPEIHEM TEMIIe
HApACTaHHs MOMeHTA TpeHus ko, =2,14 ¢, TIpyu Takux mapamerpax aaropuTMa
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BECh IIPOLIECC TPOTAaHHS C MECTa B ABTOMATHYECKOM PEXKUME PabOTHI CHIIOBOTO
arperaTa MPOUCXOIUT 3a BPeMs toeu,=35,2 C, NPUYEM BpeMs pa3roHa BEIOMOTO
JCKa JI0 YIJIOBOW CKOPOCTH ABUTraTelsi cocTaBisieT 1,4 ¢, 4TO COOTBETCTBYET
YIeNIbHBIM padoTe U MOIIHOCTH OyKCOBaHHS (PPUKLIHOHHBIX 3JIEMEHTOB PaBHBIM
8,7 Ilw/em® u 24,2 Br/em®, kod(dUIMEHTY AMHAMEYECKHX HArpy3oK 1,61
MaKCHMalIbHOMY pa3Maxy KoJjeOaHuil MpOW3BOJHOI IPOAOIBHOIO YCKOPEHUS
aBTOMOGWIS B 42,5 M/C.
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O.C. Pykremens, B.A. Kycak, A.A. ®unnMoHOB
Benopycckuii HallMOHaNbHBIA TEXHUYECKUI YHUBEPCUTET

ABTOMaTH3anys Mporecca TPOraH!usi aBTOMOOHIISL ¢ MECTa SIBISCTCS OJHUM
n3 Hanbosee TPYJOEMKHX 3TAlOB OTIIAAKH aBTOMaTU3UPOBAHHON MEXaTpOHHON
CHCTEMBbI YIPABJICHHS CHJIOBBIM arperaTtoM, BKIIOYAIONINM JIBUTaTe)Ib BHYTPEH-
HETO CTOpaHus, cyxoe (PpUKIMOHHOE CIEIUICHHE W MEXaHWYECKYIO CTyIeHYa-
TYI0 KOpOOKy mepenad. Beibop 1 BKIIOUCHHE Iepefaun, ¢ KOTOPOH OCyIIecTB-
JSIETCsl TPOTaHUE, YNpaBIeHUE KPYTAIIMM MOMEHTOM U 000pOTaMHM JABUTaTENs,
IIPOLIECC 3aMBIKAHUS CYXOro (PPUKIMOHHOTO CLEIUICHHS peann3yeT MHKPOIPO-
LIECCOPHAsl CUCTEMA YNPABJICHUSI C TOMOIIBIO COOTBETCTBYIOIIUX HCIIOIHUTEIb-
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