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BOIIPOCHI UBSMEPEHUSI JUHAMMNYECKNUX XAPAKTEPUCTHK
KOPITYCA ABTOMOBWJIS JJISI 3AJIAY HTOJJIEPKAHUSI
KYPCOBOM YCTOMYHUBOCTH

PaccMoTpeHBl 3aaul CHCTEMBI HOJACPKAaHHUS KypPCOBOH YCTOWYMBOCTH. PaccCMOTpeHBI MPHHIUIBI PabOTHI
MOMC-naT4nKoOB yCKOpeHuil — akcenepoMmeTpoB. IIpuBeneHo cxeMHOe pelreHne M3MEPEeHHs IMHAMHYECKHX
XapaKTEepUCTHK KOpITyca aBTOMOOWIS I 3a/1ad TOAJEPXKAHWA KypcoBOW ycToHumBocTH. OOOCHOBaHO
NPUMEHEHNE MHKPOKOHTPOJUIEPHOW MPOrpaMMHUPYEMOW JIOTUKH AJIsl TIEPBUYHON OOpPaOOTKH JAaHHBIX C IIEJbIO
IOBBIIIICHUA TOYHOCTHU l/ISMGPCHl/Iﬁ.

KiroueBble ciioBa: TUHAMUYECKHE XapaKTEPUCTUKU, KypcoBas yCTOMYMBOCTb, JATYMK YCKOPEHUS,
€MKOCTHBIN aKCeJIePOMETP, TPAEKTOPUS JBUKECHHUS.

BBenenmne. B coBpeMeHHOM Mupe obOecrieueHHe O€30MacHOCTH TEPE/IBIKCHUS Ha
aBTOMOOWMJIE - 3TO NpUOpPUTETHAs 3ajada. [loaToMy KOMIUIEKTalusi aBTOMOOMIIS CUCTEMaMU
0€30MaCHOCTH CTAaHOBUTCS 00513aTEIBHOM.

Cuctema KypcoBOi yCTOMYMBOCTH MJIM CUCTEMa TUHAMUYECKON CTaOMIIM3alUM - 3TO
BCIIOMOTaTe/IbHas aBTOMOOWJIbHAsT CHCTeMa O€30MacHOCTH, KOTOpas IpeaoXpaHseT
TPAHCIIOPTHOE CPEACTBO BO BPEMs €3/1bI OT 3aHOCA.

CucremMa OKa3bIBacT COJACUCTBHE yACPKAHUIO aBTOMOOWIIS B paMKax 3aJaHHOU
TPAaEeKTOPUHU BO BCEX PEXHMMax JBIKeHUsA. MHopManus o TMHAMUYECKMX XapaKTePUCTUKAX
KOpITyca aBTOMOOWIISL CUCTEMA TIOJTyYaeT ¢ JATYMKOB YCKOPEHUH - aKCEIePOMETPOB.

AHaJHM3 OCHOBHBIX JOCTH:KeHUH M juTepatypsbl. B 1990-x rr. MOMC-ycrtpolicTBa
(MOMC — MHKpOIJIEKTPOMEXaHUYECKUE CUCTEMBl - TEXHOJIOTMH U  YCTpOICTBa,
00beIMHSAIOIINE B ce0e MUKPOIJIEKTPOHHBIE U MUKPOMEXaHUYECKHUE KOMIIOHEHTHI) MOJTyYHIIN
MaccoBO€ NMPUMEHEHHE B JaTYMKaX aBTOMOOMIIBHBIX MOjayIIeKk OezomacHocTH. K OCHOBHBIM
tunaM MOMC-1aT4uKOB 17151 aBTOMOOUIIBHOM 3JIEKTPOHUKH OTHOCSATCSI aKCEJIePOMETPBI JUIs
NOJyIIEeK O€30MaCHOCTH U TMPOCKONBI JJIsl 3JIEKTPOHHBIX CUCTEM OPUEHTALIMU U yIPaBICHUS
KypcoBoil ycTtolunBocThro. MOMC-akcenepomMeTpsl pabOTalOT Ha OCHOBE H3MEPEHHUs
E€MKOCTH MEXIY IIOJBH)KHOM Maccold M TMOMIOKKOW Mukpocxembl. [lonBukHas macca
W3rOTaBIMBAETCS IIyTEM BBITPABIMBAaHUSA MaTepuajla BOKPYI JTOH CTPYKTYpbl TaKUM
o0pa3oM, 4T0ObI (PU3UYECKH HM30JIMPOBATH €€ OT MOAJOXKW. Han moamoxkoil 3Ty maccy,
NEPEMEIAIONIYIOCS BIOIb OJHOM OCH, YACPKUBAIOT NPYKUHHBIE MOJBECHI, KOTOPHIE TaKkKe
OTPaHMUYMBAIOT €€ MEPEMEIIECHNE B MEPIEHANKYJIIPHOM HaIlpaBieHUU. J[JI1 MakCUMaJIbHOTO
YBEJIMYEHUSI €MKOCTH YCTPOHCTBA M, CII€JOBAaTEIbHO, YyBCTBUTEIBHOCTH M pPaboyero
JManas3oHa JaT4yMKa, Kak MMpaBUiIo, Ha KPUCTAJLJIE CO3JAeTCs CIOXKHAsi BCTPEUHO-TpeOeHuaTast
CTPYKTYypa.

Takum 00pa3oM H3TrOTOBJIEHBI OJHO- M JBYXOCEBBIE akcelepoMmerpsl. B co3manuu
TPEXOCEBOTO  aKCEJIIEpOMETpa  NPUMEHSAETCS  Apyras  CTpyKrypa. B TpexoceBbix
AKCEJIEpPOMETPAX MCIIONB3YIOTCS Ppa3InYHble KOHCTPYKLHUH, a TaKXKe 3aJaroTcsl pas3HbIe
3HAYCHUs] JKECTKOCTH IPY)KUHHBIX IIOJBECOB. THIIOBBIE aKCEIEPOMETPHI HU3MEPSIOT
YCKOPEHHUS BIUIOTH 10 162 B 3aBUCUMOCTH OT KaTMOPOBKH U HACTPOMKHU.

Heanb uccaenoBanusi, MocTaHoBKa 3aaauu. llenpro HacTosmeld paOOThl SBISETCS
ONpECIICHNE NapaMeTpPOB JaT4MKa YCKOPEHMH JUIsl CHCTEM IOAJIEP)KaHUS KypCOBOM
YCTOMUMBOCTH, IPUMEHSAEMBIX B COBPEMEHHOM aBTOMOOMIIE.
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Marepuajnl ucciaegoBanuii. CuctemMa cTabnmn3anii aBTOMOOWIISI BBIITOJHSET CBOH
(YHKIMHM  10CTaTOYHO HPPEKTHUBHO, OJHAKO B JCHCTBUTENBHOCTH €€ BO3MOXXHOCTHU
OTPaHUYEHBI, YTO HE J]a€T CTOMPOIICHTHYIO rapaHTHio Oe3onacHocTy ABrkeHus. Eciu gopora
OYeHb CKOJIb3Kas, TO A(PQPEKTUBHOCTb CUCTEMbI pe3ko mnazxaer. [lostomy naxe npu
HEOONBIINX TPEBBINICHUSX CKOPOCTH Ha aBTOJAOpPOre C HEOONBIIMM  CHEIUIEHHEM
BO3MOXHOCTb CXOJa aBTOMOOWJISL C Tpacchl YBEIMUYMBAeTcd BO MHoro pas. Hampumep, B
clly4yae, KOTJia BOAUTENb IPEBBICHI JOIMYCTUMYIO CKOPOCTh, M3-32 YETO €My MPUIIOCH PE3KO
TOPMO3UTh B KPyTOM IOBOPOTE (CM. puc. 1).

Pucynok 1 - [Ipumeps! paboTsl cHCTEMBI TOIEPKAaHHsI KYPCOBOW YCTOMYMBOCTH

brok ympaBienus ckaHupyeT 25 pa3 B CEKyH]y MOKa3zaTelu ¢ JaT4uka yckopeHus. U
€CIIM, COTIOCTABIISISl TONYyYEHHYI0O WH(OPMAIMIO, TJIaBHAs MHKPOKOHTPOJUIEpHAs CHCTeMa
MMOHUMAET, YTO PEAIbHOE JBWKEHHE aBTOMOOMIISL HE OTBEUYAET MOJIOKEHUIO PYJIEBOrO KoJieca
1 KETIAaHUIO BOJUTENIS, MEPHI IPUHUMAIOTCS HEMEJICHHO. BIIOK yrpaBieHust 0TaaeT KOMaHy
WCTIOJIHUTENIBHBIM MOJIYJISIM B TOPMO3aX U B JIBUTATENE, YTOOBI T€ 3aMe TN BpaIllEeHUE TOTO
WM APYTOTO KOJIeca WITH KOJIeC, a TAK)KEe YMEHBIIIIIHN 1T01ady TOIUTHBA B KaMepy CTOPaHUSI.

ABTOMOOUJIH TIOJT BIMSIHUEM CHUJIbI MHEPIUHU JOJDKEH OBbLT 3aCKOJIB3UTh Ha OOOUYHWHY,
Ho ESP (cMm. puc. 2), 3ameIiB BpallleHUE KOJIEC BHYTPEHHEH 4acTu MOBOPOTA, YMEHbIINIIA
paanyc ABMKEHUS, pa3pelInB YCICITHO BIIUCATHCS B BUPAK.

Pucynok 2 - Pacnonoxenue 3neMeHToB cuctembl crabunuzanuu ESP B aBromo0mine
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B kauecTBe mepBHYHOTO JaTYMKa YCKOPEHUH HanboIee 1esrecoodpa3Ho NCTIOIbh30BaTh
aKceJIepoMeTphl, U3rotosieHHbie 10 MOMC TexHoNOrnu, MpeAHa3HaueHHbIC ISl U3MEPEHUS
yckopenuit B amamazonax 0...+1,5..0..£250 g (g = 9,8 mM/c) o oAHOM, ABYX WU TPEX OCAM
(cMm. puc. 3).

_ —E SDA/SDIFSDO
_E SCUSFC

__E INT1/DRDY
—E INT2

Pucynok 3 - CxeMa (yHKITMOHATBEHAS 3-X OCEBOTO JIATYMKA YCKOPCHHUS

OcCHOBOH  JaTYMKOB €CTb EMKOCTHBIM UyBCTBUTENIBHBII 3JIEMEHT, KOTOPBII
npecTaBisieT co00M MUKPOMEXaHHYECKYI0 CHCTeMY, C(OPMHPOBAHHYIO Ha IMOBEPXHOCTU
KpeMHUEBOU noaknagku. OH COCTOUT U3 LEHTPAIBbHOM MJIACTUHBI, 3aKPETNIEHHON ¢ TOMOIIbIO
YOPYTUX DSJIEMEHTOB, W TPEeX HEMOJBWXHBIX IUIACTHUH (JIB€ OCHOBHBIE W OJHA - JUIA
peanuzanuu byHKIUN CaMOTECTUPOBAHHUSA). B COBOKYITHOCTHU oOpa3yercs
muddepeHnranbHas eMKocTh. LleHTpanbHas miacTuHa BiaJeeT celicMoMaccol M MOXKeT
CMeIIaTbCs MOJ ACHCTBUEM YCKOPEHHS, MEHSSI TEM CaMbIM CBOE IOJIO)KEHHE OTHOCUTEIBHO
HENOJBIKHBIX IUIACTUH. OTO NPHUBOAUT K H3MEHEHHIO E€MKOCTH MMKPOKOHAEHCATOpA.
WHTerpupoBaHHas Ha TOM K€ KpUCTallIe M3MEpUTENIbHAs cxema (MHTErparop, yCUIIUTEIb,
O®HUY, ycTpoHCTBO TeMIEpaTypHON KOMIIEHCALIMU U TaKTOBBIN reHeparop) GUKCUPYET 3TO U
dopMHpyeT MCXOAHOE HAIpsDKEHHE, JTUHEWHO 3aBUCSIIEE OT JEHCTBYIOIIETO YCKOPECHHS.
Korna yckopenust HeT (OJABM)KHAs IUIACTUHA B CPEAHEM IOJIOKEHHH), YPOBEHb UCXOJHOTO
HANpsDKEHUS. PaBHSAETCS IIOJIOBUHE HaIpsDKeHHUs NUTaHud. DyHKUMS CcaMOTECTHPOBAHUS
aKTUBHUPYETCA IpPU I0JAa4Ye€ YPOBHs JIOTMUECKOM €IMHHLBI Ha COOTBETCTBYIOIIMN BXOI.
JlaT4MKky MMET CTaHJAPTHBIA MPONOPLMOHAIBHBIN aHAJIOrOBBIM BBIXOJ IIO HAIPSKEHUIO,
KOTOpo€ 04eHb y100HO 1iis noakmoueHust k ALIII mukpokonTposiepa. PesonancHas yacrora
qyBCTBUTEIILHOTO 3JIEMEHTa HaMHOT'O OoJIbIlle 4acTOThl cpe3a BcrpoeHHoro ®HY, mostomy
OHa HHMKaK HE BJIMsSET Ha pabouyl0 XapaKTepUCTHKY AaTdyuka. IIpomopuuoHanbHbIN BBIXOX
(T.e. MCXOAHBIN CIBUT TPH HYJIEBOM YCKOPEHHHM M COOTBETCTBEHHO YYBCTBUTEIBHOCTH
JUHENHO M3MEHSAIOTCS B 3aBHCHMOCTH OT HAIPSDKEHUS MCTOYHUKA IUTAHUA) - OJHO H3
IIPEUMYIIECTB STUX JaTUYUKOB.
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Pe3yabTaThl HccIeI0BAHMI. OJIEKTPOHMKAa Ha aBTOTPAHCIOPTHOM CpEICTBE
paboTaeT B TSDKENBIX YCJIOBUSAX IIOJ BO3JeicTBUEM OOJbIIOrO Iepenana TeMIepaTyp,
BJIOKHOCTH U JaBleHMiA. K M3MEHeHUIo MoKa3zaHWil akceirepoMeTpa MPUBOIUT W BHOpamus
00BEKTa U €ro JBM)KEHUE C HENOCTOSHHOW CKOpPOCThIO. [IpuMeHeHne MUKpOKOHTPOJIIIEpHON
IPOTPaMMHUPYEMON JIOTHKH TO3BOJISIET TPOBECTH MEPBHYHYIO OOpabOTKYy MaHHBIX U
MOBBICUTh TOYHOCTH M3MepeHMil. llomydeHHble NaHHBIE MOCTYMAIOT IO MYJIBTUILUIEKCHON
IIMHE JAHHBIX HA COOTBETCTBYIOIINE MOYJIH.

BeiBoabl. bbul NpoBEeneH aHaaM3 CXEMHBIX PELICHWM OTHOCHTEIBHO H3MEPEHUs
yCKOpeHui wyacTel aBTomMoOwWIsa. OmpeseneHbl OCHOBHBIC HEIOCTATKU CYIIECTBYIOIINX
CUCTEM M MOJYJIEH, KOTOpPBIE HCHOJB3YIOTCS B HacToslee Bpems. bpuia nokasaHa
1eJIeCO00Pa3HOCTh HUCIIONB30BaHUS ITUPPOBBIX EMKOCTHBIX aKCEIEPOMETPOB B KadecTBE
JATYUKOB YCKOPEHUH C MOAAEPKKOW MYJIBTUIIEKCHOW IIMHBI IaHHBIX.

B craTtbe npemiokeHo UCIOJIb30BaHUE TPEX NAaTYUKOB YCKOPEHHH JUJIS OIIPEIEIICHHUS
JUHAMUKH KOpITyca aBTOMOOMIIS.
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Bonpochl u3MepeHMsI AMHAMHMYECKHX XapaKTePUCTHK KOpHyca aBTOMOOWJIS [Jjs 3ajay
noaaep:xanusi Kypcooii ycroiiunBoctu / U. A. CepuxoBa // Bicauk HTY «XIII». Cepis: ABromo0bine- Ta
TpakTopodymyBanHss, 2013. — Ne 29 (1002). — C. 145-148. — Bibmiorp.: 6 Ha3B.

PosrnsHyTO 3amavi cHCTEeMH MIATPUMKH KypcoBoi cTifikocTi. PosrisayTo mpunmmmu podotn MEMC-
JIaTYMKiB TPUCKOPEHb - akcenepomerpiB. HaBeaeHO CcXeMHE pillleHHS BUMIPIOBAaHHS JIWHAMIYHUX
XapaKTEePUCTHK KOPIYCy aBTOMOOIIS IS 3afad MiATPUMKH KypcoBoi cTiiikocTi. OOIpyHTOBAaHO 3aCTOCYBaHHS
MIKPOKOHTPOJIEPHOI MPOTrpaMyBaNbHOI JIOTIKK JJIsl IEPBUHHOT 0OpOOKH JAHWX 3 METOO IiJBUIIEHHS TOYHOCTI
BUMIpIB.

KoarouoBi cioBa: nuHaMiuHi XapakTepUCTHKH, KypcOBa CTIHKICTh, AAaTYMK NMPUCKOPEHHS, €MHICHHUH
aKCeJIePOMETP, TPAEKTOPISL PYXY.

Problems of system of maintenance of course stability are considered. The principles of operation of
MEMS-sensors of accelerations — accelerometers are considered. The circuit solution of measurement of
dynamic characteristics of the case of the car for problems of maintenance of course stability is provided.
Application of microcontroller programmable logic for preprocessing of data with the purpose of increase of
accuracy of measurements is proved.

Keywords: dynamic characteristics, course stability, acceleration sensor, capacitor accelerometer,
movement trajectory.
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