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IPOT'PAMHO-AITAPATHU KOMILJIEKC
OIIHKU BIBPOHABAHTAKEHOCTI HECYYUX CUCTEM
TPAHCIIOPTHUX 3ACOBIB

Y pobomi obrpynmosano neobxionicmv ma po3poOieHO NPOSPAMHO-ANAPAMHUL KOMIIEKC Ol
OYIHKU  GIOPOHABAHMANCEHOCMI €/leMeHMI6 KOHCMPYKYIU HeCcyyux cucmem i HA8eOeHO OKpeMi
pe3yabmamu 00CAONCEHD.

Beryn. IlocranoBka mpo6aemu. HaziliHicTh MammH XapakTepU3YEThCs IIEBHUM piBHEM BiOpariii,
TIEPEBUIICHHS SIKOTO BUKIMKAE 3MiHY CTPYKTYpH MartepiaiiB, iIHTEHCHBHE HAKOITMYEHHS YIIKO/DKEHb BTOMH i
IUIACTUYHUX  JedopMalliif, BIOPOMOB3y4iCTh B €JIEMEHTaX KOHCTPYKIIH, MOPYIIEHHS HOPMaJILHOTO
(yKIIOHYBaHHS €TaCTHYHOCTI NPYXHHUX cucteM MexaHi3miB [1]. Tomy mpobneMa yToYHEHHS pO3paxyHKOBUX
METO/IIB MIIIHOCTi T2 BTOMHOI JOBTOBIYHOCTI IUIS TONEpE)KeHHsI BiOpaliifHNX BiJIMOB MeXaHi3MIB 1 MalllVH,
OLIIHKY TEXHIYHOT0 CTaHy HECYYMX KOHCTPYKIIH Ta BIUTUBY Ha XapakTep BiOpaIlifHUX MPOLECIB AeEKTHOCTI €
HaJ3BUUAHO aKTyaJIbHOIO.

AHaJi3 TKepes aocaimkenb. OyHIaMeHTaIbHUMH JOCTIDKEHHSAMH B IUX HampsMKax 3aimainocst 6araTto
Binmomux HaykoBuiB: B.B. Ilpockypsikos, JI.M. Jlenpuyk, B.T. Tpomenko, B.B. Ilanactok, I1.B. fcHiit Ta ixmi.
BiOpauiiiHuM mporecaM TpaHCIIOPTHUX MAIIKH IPUCBsUEHI YucieHHi pobotu €.€. Ajnekcanaposa, BiOpamiitHum
METOJlaM OIIHKH SKOCTI TPaKTOpiB Ha CTajil MPOEKTyBaHHsS, BUTOTOBJIEHHS Ta eKcIuTyaTauii — poboru H.A.
loBopymienka ta B.JI. Mwurans, anamizy KOJWBaHb Ta JiarHOCTYBaHb E€HEPreTHMYHMX MallMH 3HAYHA yBara
npuaiieHa B podorax H.B. I'purop'eBa, M.T". lllynexenko, €.0. Irymenesa.

B minomy 3po0isieHO 3HaYHMIT BHECOK y BHPILIEHHs MPOOJIEMHUX MHUTaHb, IO iHIMIIOIOTHCSA BiOpaIiiftHUMU
KOJIMBAHHSIMH TIPH EKCIUTyaTalil MalivH i MEXaHi3MiB.

Opnak GaratoakTOPHICTH 3aJa4 Ta ICHYIOYa PO3PI3HEHICTh METOMIB JOCIIXKCHh BUMAara€ BUKOPUCTAHHS
nporpamHo-anapatHux komiuiekciB (ITAK) mis oriHrOBaHHS BiOpOHABaHTa)KEHOCTI, OCOOJIUBO HECYUUX CHCTEM
TPaHCIIOPTHUX MAIllUH, y peanbHoMy 4aci Biiky. [IAK € HeoOXiZHUM 1HCTPYMEHTOM JIJIsl OLIIHKH Ta PO3POOKHU
MIPOEKTHHX 1 JOMYyCTUMUX EKCIUTyaTallifHUX BiOpomapaMeTpiB elneMeHTIB KOHCTpyKUiid. BoHn HeoOXimHi uis
CKJIaJIaHHsI PETJIAMEHTIB 1 TEXHOJIOTIYHUX CXEeM J[1arHOCTYBaHHSI.

Bukopucranns 3anpornonoBanoi po3podku [TAK mMoxke OyTH eeKTUBHUM JJIsl yTOYHEHHS PO3PaXyHKOBHX
METO/IB MIIHOCTI Ta BTOMHOI JOBIOBIYHOCTI 4Yepe3 BH3HAYEHHS (AKTUYHUX (EKCILTyaTalliifHUX) 3HAueHb
koediieHTiB AnHaMivHOCTI. [0 mepiioueproBux 3aBlIaHb JOCIiIKeHb 3 BukopucTanHsaM [IAK cnin BimHecTH
BHUBYECHHS BiOparniitHux rapamerpiB pamu aBTOMOOLIIS
YA3-31512 sx TUIOBOI 71 BiAnpaIrroBaHHs MeToquk podotu ITAK Ha ocHOBI ii afieKBaTHOI KiHIIEBOCIEMEHTHOI
KOMIT'FOTEPHOT MOJIETI.

Buknanennsi ocnoBHoro marepiany. [IporpamHo-anapaTHUi KOMIUIEKC MTOOYIOBaHHI i3 3aCTOCYBAaHHSIM
akcenepoMeTpiB MikpokoHTponepHoro tunmy AJIXL, ski HamexaTh IO JATYUKIB MEXaHIYHOTO pyXy Ta
MIepETBOPIOIOTH JIHIMHI MPUCKOPEHHS BiJl PyXy UM TpaBiTalii Ha eneKTpuyHi curHaiu. CUrHam oOpoOIstoThCs
ITAK 3a 10moMOror0 MIiKpOCHCTEM OOpOOKH MaHMX, 0 3a3BHYAll SBJAIOTH CO000 (DYHKIIOHAIILHO OPIEHTOBaHI
abo 3MimaHi (aHaIOroBO-U(pPOBi) CIHEIiabHI TPUCTPOi IOINepeHbOI 00poOKku iHopmamii. Cxema Ta
3araJbHUI BUTJIST MiKPOKOHTPOJIEPHOTO MOAYIIS 3 OJHUM aKCEJIepOMETPOM HaBeJleHI Ha pucyHKax 11 2.
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Puc. 1. Cmpyxkmypa MiKpoOKOHMPOIEPHO20 MOOYIsL

Puc. 2. 3acanvnuil uensnd MikpOKOHMPOIEPHO20 MOOYIISL:
1 — 2niz0o srcusnenns; 2 — keapyosutl pezonamop, 3 — axcenepomemp ADXL204;
4 — inmepdheiic npoepamamopa; 5 — mixpocxema mikpoxonmponepa ATIISAM75256;
6 — mixpocxema MAX232CPE inmepeeticy RS-232; 7 — po3’em inmepgheticy RS-232

Sk maTyMk TPUCKOpEHHS BUOPAaHO ONTHMANBHHM, 3 TOYKH 30pYy CHIBBIJIHOIIEHHS IIiHA—KUJIBKICTh—
JIOCTYTIHICTb, ABOKaHAJBHUI akcenepoMerp 3 aHamoroBuM Buxoaom ADXL204 ¢ipmu Analog Devices (puc. 3),
sgKa € JiJepoM 3 TpOJaXiB akcelepoMmerpiB Ta ripockomiB. Analog Devices BHroToBisie OmHO- Ta
JIBOKOOD/IMHATHI aKCEIepOMETPH 3 Jliarla3oHOM NpHUcKopeHs {1,5-250 g}.

Icayrots Bepcii 3 komepuiiaum (0-70 °C) i ingycrpiampauMm (-40-125 °C) niamazoHoM poOoYHMX
TeMIIeparyp.

Ileit matuuk BUIycKaeThes B MiHiaTiopHOMY Kopryci LCC, BUMipioe HPHCKOpEHHs 3a JBOMa B3a€MHO
HEePHEeHIUKYTIIPHUMH HANpPSIMaMH, BEKTOPH SKHX JISKAaTh MapalelbHO IUIOUIMHI KOPIYCY MIiKpOCcXeMu, i
HEePETBOPIOE 1X Ha aHAJIOTOBMIT BUXIIHHI CHI'HAJI, HPOMOPLIHHIMI BEIMYNHI IIPUCKOPEHH Ha OCSIX.

Y mnoBHOMY Jiama3oHi BeJWYWHM, IO BHUMIproeThes (+/-1,7 g), akcelepoMerp J03BOJSE TOCATTH
HeniHiliHOCTI neperBopeHHs B 0,2 % BiJg HOBHOI IIKanu i BUTpUMYye O€3 MONIKOMKEHb YAApHI IOLITOBXM Ta
BiOpomnpuckopeHnss g0 1000 g.
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Puc. 3. 3acanvnuii uensnd excnepumenmanvro2o monmaoicy axcenepomempa ADXL204:
1 — mixpocxema mixpoxonmponepa AT91SAM7S256; 2 — kondencamop ¢irompa sicusnenns
(0,1 mx®@),; 3 — konoencamop ¢hinompa Cx — 500 I'y (0,01 mx®D);
4 — konoencamop inompa Cy — 50 I'y (0,1 mx®); 5 — axcerepomemp ADXL204

Jlo ocobnuBocTel TaTunKa MOXKHA BITHECTH:

®  JBOXOCHOBHUH BUMIPIOBay IMPUCKOPEHHS B OHOMY KOPIIYCi;

=  HaJMiHIaTIOpHUH Kopmyc (5x5x2);

®  po3AUTBHY 31aTHICTH Ha 60 I' — 2 mMg;

®  HU3BbKE CHOXKUBaHHA cTpyMy (< 0,6 MA);

= §psMuii iHTepdeiic 3 HeIOPOrUMHU MiKPOKOHTPOJIEpaMU;

®  HaJAIITYBAaHHA IIMPUHHU CMYIH IPOIYCKaHHS OJHUM KOHIEHCATOPOM;

=  OIHOMOJISIPHE JKUBIJIEHHS Bix 3 1o 5,25 B.

Jlnis 3unTyBaHHA, IONepeIHboi 0OPOOKHM Ta Iepesiadi CUTHANIB, 110 BUXOAATh 3 aKcellepoMeTpa, po3podieHa
nporpama «Acceliration MKy, sixa Hanucana Ha MoBi CI B mporpamuomy cepenouii EWARM.

PesysnbraTn qocinimkeHs BiOpoHaBaHTaXKeHOCTI pamMu aBToMOOLIs YA3-31512 Big ynapHOTo HaBaHTa)KEHHS
najgarodoi KynbKy, 3 BUAKOPUCTaHHAM po3pobieHoro [TAK, HaBeneHi Ha pucyHky 4.

KoHcTpyK1is 3 CYHiTBHUMHU TPIIIUHAMEA
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Puc. 4. Kapmunu entop 8i0ponpuckopets, weuoOKocmetl ma Hanpylcerv y pami.
a, 6 — n030062ICHi ma nonepeuni 6IOPONPUCKOPEHHSL,; 8, & — UBUOKOCHI MA HANPYIHCEHHS.

INToka3aHi KapTHHHU emop BiOPONPHCKOpPEeHb NOOYIOBaHI 3a IOKAa3aMH aKcelepoMeTpa B JBOX B3a€MHO
MIepIEeHANKYISIPHIX HANPSMKaX JUIS [UTICHOI KOHCTPYKIIT paMH Ta 3 Hanepe] CTBOPEHUMU JiepeKTaMH.

3rifiHO 3 TIAHOM EKCIEPHMEHTY B KOHCTPYKINI paMH CTBOPIOBAJIUCS JOJATKOBI PO3TATYIOUI HaNpyXEeHHS,
CMOYaTKy B TOB3JOBXXHBOMY, a IOTIM Yy TOINEPEYHHX HANPSAMKaX, TAaKOX BBOJAMINCS TPIIIMHU (PO3pi3H) Ha
TIONIEPEYHHX EIEMEHTAaX.

KinpkicHi 3MiHM B emropax BiOpONpHCKOpeHb 3adiKCOBaHO dYepe3 CrelialbHO BBEACHHH KOe(illieHT
niepeadi BiOpOaMILTITY I BiJl TOYKH yaapy A0 HAHOUIBII BiAJaIeHUX TOUOK KOHCTPYKIIi:

=A . /A b
nepeo. min’ ~max

nie Amax — MakcUMajbHa aMIUTITYJa BiOpONPUCKOpEHb y Micli yaapy; Amm — MiHIMalbHa aMILTTy/a
BiOpOIPUCKOPEHb Ha MPOTHUIICKHOMY BiJl yaapy JIOHKEPOHI.

3a 3amporoHOBaHOID METOAMKOI OLIHKK HECY4ol 3[JaTHOCTI KOHCTPYKIIi BBEJCHHS CYLIJIbHOI TPIillIMHU
CHOYaTKy B ONHIM, a MOTIM Yy ApYrid NonepeyrMHax paMd CHPHUYMHWIIO 3MiHY KoedilieHTa mnepenadi
BiOpoammtityx 3 0,66 10 0,56 i 0,43 BigNOBITHO.

BucHokn. O6poOKa pe3yabTaTiB eKCIIEPUMEHTY TO3BOJIHIIA 3POOUTH TaKi BUCHOBKHU.

1. Bukopucranns po3pobieHoro ITAK B ekcriepuMeHTaIbHUX JOCIIIKEHHSIX BiOpPOHABAHTaKEHOCTI paMu
MOKa3aJI0 Oro BUCOKY OINEpaTHBHY CIPOMOXHICTh (PIKCYBATH aMILIITY I BiOPOIPHUCKOPEHDb Y ABOX HAIPSIMKax
ocell KOOpJUHAT y peaJbHOMY Yaci.

2. Ilpu Bukopucranti [TAK BcTaHOBJIEHO 3aKOHOMIPHOCTI 3MiHM HECY4Oi 3JaTHOCTI JOCITIKYBaHOI paMu
YA3-31512 npu BBeICHHI IEBHUX BUJIB IE(PEKTIB.

3. HampyxeHHs B pami B TOYlli ynapy, BH3Ha4deHI pO3paxyHKaMH Ha OCHOBI EKCIIEPUMEHTaJIbHUX
BiOpOIPUCKOpEHb, OTpuMaHux 3a gornoMoroto [TAK, 30iraroTecst 3 JOMYCTUMOIO TTOXHOKOIO 3 HANPYXXEHHSIM Y
BIJIMIOBITHIH TOYIl KOMIT FOTEPHOT MOJETI.
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I'PABAP IBan ['puropoBud — JOKTOp TEXHIYHHX HayK, mHpodecop, MPOPEKTOP 3 HAYKOBOI pPOOOTH

JKUTOMHUpCHKOTrO HalliOHAILHOTO arpoeKOJIOTIYHOTO YHIBEPCHUTETY, 3aBiayBad Kadeapy aBTOMOOLTIB i MEXaHIKU
TEXHIYHHUX cucTeM JKUTOMUPCHKOTO Iep>KaBHOTO TEXHOJIOTIYHOTO YHIBEPCHUTETY.

Hayxkosi inTepecu:

— MIIHICTh KOHCTPYKIIIH;

— HEJIIHIMHI SBHIIA Ta MOJEI;
— CHHEPIeTHKa;

— HOBI TEXHOJIOT11, EKOJIOTIS.

IBAHYEHKO Bacunp MukonaiioBud — acripaHt kadeapu aBTOMOOLTIB i MEXaHIKM TEXHIYHHUX CHCTEM

>KI/ITOMI/IpCI)KOFO JCPKABHOT'O TEXHOJIOTIYHOr 0 yHiBepCI/ITeTy.

Hayxkogi inTepecu:
— TIporpamMHoO-amapaTtHi KOMIUIEKCH [JIsi BUMIpIOBaHb, OOpoOKM Ta 30epekeHHs KiHEMaTW4YHUX Ta

I[I/IHaMi‘IHI/IX XapaKTCPpUCTUK TEXHIYHUX CHUCTEM.

TUTAPEHKO Bonogumup €BreHoBHY — KaHAMIAT TEXHIUYHUX HAYK, IOICHT KadeIpud aBTOMOOLIIB i

MEXaHIKHA TEXHIYHUX CHCTEM )KI/ITOMI/IpCLKOFO JCPIKABHOT'O TEXHOJIOTYHOr0O yHiBepCI/ITeTy.
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Hayxkosi inTepecu:

— J)KUBYYICTh PAMHHMX KOHCTPYKIIIH MallIMH y PealbHIUX YMOBaX EKCILTyaTallii;
— CydJacHi €Hepro- Ta pecypco30epirarodi TeXHOJIOT1I;

— KOHCTPYIOBaHHS Ta BUIIPOOYBAHHS MAIIHH i 0018 THAHHS.

CAMOPI3 Banepiit BikropoBud — marictpadt JKHTOMHPCBHKOTO AEP>KABHOTO TEXHOJIOTYHOTO YHIBEPCUTETY.
Hayxkogi inTepecu:
—  MIIHICTh KOHCTPYKIIIH MaIIIWH;
—  HOBI TEXHOJIOTI] BUTOTOBJICHHS Ta PEMOHTY MAIIIUH.

ITogano 20.05.2010
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IIporpaMHo-anapaTHblii KOMILIEKC OIEHHBAHHS BHOPOHATPY:KEHHOCTH  HeECy4eX CHCTeM
TpaHcnopTHbIX cpeacts / U.I'. I'pa6ap, B.M. UBanuenko, B.E. Turapenko, B.B. Camopus

B pabore o0oCHOBaHa HEOOXOMMMOCTh W pa3pabOTaH  IPOrPaMMHO-ANIAPATHBIA KOMILUICKC IS
OIICHUBAHMS BUOPOHATPY)KEHHOCTH DJIEMEHTOB KOHCTPYKIHHA HECYYHMX CHCTEM M MPHBEACHBI OTIEIbHbBIC
pe3yabTaThl UCCIEI0BAHUI (KIFOUYEBBIE CITOBA: POTPAaMHO-AMNAPATHBIA KOMILIEKC, BUOPOHATPY)KEHHOCTH ).

YJIK 629.332.539.3

The Programm-Vehicle Complex For Estimation Vibroloading Vehicle’s Frame /
I.G. Grabar, V.M. Ivanchenko, V.E. Tytarenko, V.V. Samoriz

This article is about necessary evaluations Vibroloading of Frames. authors Proposes Programm-Vehicle
Complex for this tacks. Programm-Vehicle Complex’s results are presented.

(to the key of word: Programm-Vehicle Complex, Vibroloading ")
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