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PaCCManI/IBaCTCH amnrapaTHocC o0ecreueHne CUCTEMEI BI/I6poaKyCTI/I‘-I€CKOI‘O JAUardHOCTUPOBAHUS
TCXHUYCCKOI0 COCTOAHUA BCAYHICIO MOCTa 3aJHCIIPUBOAHBIX JICTKOBBIX aBTOMOOUIICH. KOTOpOC HacT
BO3MOKHOCTL OIIPCACICHNUA TCKYLICTO TCXHUYCCKOI'0 COCTOAHHA 3TOr0 arperata U HNpOrHoO3UpOBaHUA

OCTaTOYHOI'0 €r0 pecypcea.

Knrouesvie crosa: cucrema BUOPOAKYCTUYECKON TUATHOCTUKH, CTEH/, BEAYIIHA MOCT

THE SYSTEM HARDWARE VIBROACOUSTICAL DIAGNOSTICS OF THE LEADING
AXLES OF THE CARS

A. A. Skvortcov

Izhevsk state technical university of a name of M.T.Kalashnikov,
426069, Udmurt Republic, Izhevsk, Studencheskaya St., 7

The hardware of vibroaccustic diagnostic system of technical condition of car drop axles, which
is given ability to determinate the real technical conditions and forecast the remaining life of unit are pre-

sented.

Keywords: vibroaccustic diagnostic system, stand, drop axle.

Benymmii mMocT aBTOMOOWIS — sIBISIETCS
BAXXHBIM arperaToM Mpd Mepeaade BPalaroiiero
MOMEHTA OT JBHTATeNls K KojecaM. Arperartsl
TPAHCMHUCCHH JOJDKHBI (DYHKIIMOHUPOBATh BO BCEX
peKUMax dKCIIyaTaluu aBToMobmis. Tloteps pa-
0OTOCITOCOOHOCTH BEAYIIETO0 MOCTa MPHBOAWUT K
norepe padoTOCIOCOOHOCTH aBTOMOOUIISI B I[EJIOM.
B cBs3M ¢ 3TUM, K TEXHHUYECKOMY COCTOSHUIO Be-
JIYIIEr0 MOCTa HEOOXOAWMO TPEABSIBIATH MOBBI-
HICHHBIC TPEOOBAHUS, a TAKXKE HEOOXOIMMO BECTH
CHUCTEMATUYCCKUIT MOHHUTOPHHT, JAIOIIUI YETKOE
MPECTABIICHUE O €r0 TEeKYI[EM TEXHHYECKOM CO-
CTOSHHM W  BO3MOXHOCTH  MPOTHO3MPOBAHUS
HaCTyIUIeHUs OTKa3a [1].

CoBpeMEHHBI ypOBEHb pPa3BUTHS dJe-
MEHTHON 0a3bl JUATHOCTHYECKUX CPEJCTB TMO3BO-
JISIET  CTaBUTh MpoOsieMy pa3pabOTKH  Takux
CPE/ICTB JHATHOCTHKH BEIYIIMX MOCTOB aBTOMO-
Ousiel, KOTOpPBIE C OJHOW CTOPOHBI, JaBalK ObI
Oolee JOCTOBEPHYIO MH(DOPMAIIHIO O TEXHHYECKOM
COCTOSIHUM arperara, a ¢ APyroi CTOPOHBI — OBLIH
OBl JICIIEBNIC CYIIECTBYIONIMX HA JAHHBIM MOMEHT

CHCTEM JAWArHOCTUPOBAHMA U HEe TpeOoBaimu Obl
OONpIIMX BPEMEHHBIX 3aTpaT Ha JUAlHOCTHUKY.
CpencrBa IUAarHOCTHKU JOJDKHBI 0OECIeYMBATh
BO3MOKHOCTb ~ IIPOTHO3UPOBAHUS  HACTYIUIEHUS
OTKAa30B BEAYLIMX MOCTOB aBTOMOOHJIEH B mpoliec-
€€ UX JKCILUTyaTalluu.

B mnacrosmee Bpemsas B OI'bOY BIIO
"Mx&eBCKUI TOCyIapCTBEHHBIM TEXHUYECKUN YHU-
Bepcuter uMeHun M.T. KanammwmkoBa" BemyTcs
paboThI IO CO3AAHMIO CPEACTB TUATHOCTHKH U BBI-
MIOJTHEHUIO MPHUKIAJHBIX HAYYHBIX HCCIEAOBAaHUN
o OTpabOTKE METOIUKHU MPOBEACHHS AUATHOCTHU-
KU, KOTOpBIE 0a3UpylOTCs Ha BUOPOAKYCTHYECKOH
OLIEHKE N1e()eKTOB BeIyLINX MOCTOB aBTOMOOHJICH.

Bubpoakycruueckasi auarnoctuka (BAJI)
ABIISIETCSl ONHUM M3 OCHOBHBIX M HauOonee mep-
CHEKTUBHBIX PA3ZIENOB TEXHHYECKON AMAarHOCTHKH,
00ecreunBaOIMX ONEpaTUBHBIN KOHTPOJbL Hapa-
METPOB TEKYILIETO COCTOSIHHS arperaToB aBTOMO-
Ounst B mporecce SKCIUTyaTaluu 0e3 UX JAEMOHTa-
a. Pu3nveckuM HocuTeneM HH(GOpPMaluu O Co-
CTOSIHMM Y3JIOB arperata sIBJISieTCsl BUOPOaKyCTH-
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YECKUH CHTHAI — COOMpaTEIbHOE MOHSATHE, BKITIO-
qarolee HHPOPMAIUIO 0 KoJeOaTeIbHBIX MPOIEC-
cax (BHOpAIMIOHHBIX, THAPO- WM Ta30JMHAMHYC-
CKHX U TIP.) B CAMOM MEXaHHM3ME U B OKPY’KaroIeit
cpene [2].

AmnmapaTtHOMy OOECIEUSHHUIO B IPOIIECCe
BUOPOAKYyCTHUECKOTO JUATHOCTHPOBAHUS OTBO-
JMUTCS OJHA W3 PEIIAIOIINX pOJeH, MOTOMY Kak
WMEHHO CPEJCTBA JUATHOCTUPOBAHMS — MPUBOJIBI,
aHAJTU3aToOPBI, MPEOOPa3oBATENH, YCTPOMCTBA, CO-
3[ar0IIUe OMpeaeicHHbIe (MMUTHPYIOIINE) YCIIO-
BUS TIPOBE/ICHNUS UATHOCTHPOBAHHMS, — OKa3BbIBAIOT
pelaroiue 3HauYeHWe Ha TOCTAHOBKY JIHATHO34,
ero 00bEKTUBHOCTH U aJICKBATHOCTb.

WnuHaensb MnaHwanba

Crenn s BHOPOaKyCTHYECKOH AMAarHo-
CTHKH BEeIyLUIMX MOCTOB JIETKOBBIX aBTOMOOHWJEH
COCTOMT M3 TPEX OCHOBHBIX YacTel: NMPUBOIHOM,
M3MEpPUTENBHON W Harpyxarwomeil. Paccmorpum
noapoOHee KaXIyI0 U3 COCTABHBIX YacTei.

[IpuBogHas 4acTh — 3TO 4YacThb, MPHUBOIS-
mas B JBIKEHHE 0OBEKT MCCienoBanus (BeLymmii
MOCT JIETKOBBIX aBTOMOOWJel). OCHOBHBIE CO-
CTaBHBIE JIEMEHTHI ITPEICTAaBICHBI HAa pHC.1l: 37ek-
TPOABUTaTENlb, PEMEHHAs Iepenade, IINMHHJENb,
CTaHMHA, 3JIEKTPUYECKUH OJIOK, MHEBMOCHCTEMA,
YCTPOHCTBO AJIsl 3aKpEIUIEHUs] 00BEKTOB HCCIIEAO-
BaHUS.

KpoHwTelH o6bekToB

\ AnarHoCcTtupoBaHusa

- = - MHeBMOUMNUHAP
CtaHuHa | E-I
o[ e[o]
s | BosaywHblii KpaH E:M:::E:
IH ™ = 3808 P
4 ° 3 OnekTpuyeckre
4 CxaTblin nposoAa
/ BO3AyX BoaayluHas
/ o MarmcTpanb
MarHuTHbIN

dnekTpoaBuratenb 3AnNeKT pUYECKUin

BbIKMOYaTen, 2NeKTponyckarenb

Pucynok 1. IlpuBogHas 4aCTh CTeH1a BUOPOAKYCTHYECKOI THATHOCTUKH BeyIIMX MOCTOB JIETKOBBIX aBTO-
MoonJIei

DNEKTPOABHUraTellb ACHHXPOHHBIN MHUTAET-
cs ot Hampspkenus 380 B, 50 'm. MakcumanbHas
gactora BpamieHuss 1490 o6/mMuH, moTpebnsiemast
MomHocTh 3,5 kBT. JlBHTraTens BMOHTHpPOBaH B
OCHOBaHWE CTaHWHBEI CTEHIA, MMEET YCTPOWCTBO
JUTSL HATSDKSHHUS PEMHEH peMeHHOW Tepesadd, BbI-
MTOJTHEHHOE B BUJIE TIPOIOJIBHBIX CaTa30K.

Pemennas mepemada coCTOMT U3 NIBYX Ia-
payenbHbIX pemHed. PemHn knuHOBuAHON (op-
MBI TPOQHIIS.

lImuuanens npencraBiser coOOON MOITHOTE-
JBIA Bajl, YCTAaHOBJIECHHBIM Ha JBYX HIAPUKOIIO-
IMWITHAKAX B mepenHeil 0aOke creHma. Ha ogHoMm
KOHIIE IIMUHJENS YCTaHOBJIEH JBYXPYYCHHBIN
IIKUB pPEMEHHOW Tepenadd, Ha JPYroM — IUIaH-
maitba, mpenHa3HauYeHHAs Ui COSAMHEHUS C 00b-
ekToM wucciaenosanus. llnuHnens cMasbIBaeTcs
pa3OpBI3THBAaHUEM C TIOMOIIBIO CITEIHAIBHBIX KO-
JIell, YCTaHOBJIGHHBIX Ha HEM.

CranvHa mpencTaBiseT coOOW MOHOIUT-
HYI0 KOHCTPYKIIMIO, BBITIOIHEHHYIO B BUJE CTOJIA.

Ha onnoii u3 TyMO cTONa KpEnuTCst 3J€KTPOJABHUTa-
Teb, Ha APYrod — MarHUTHBIA 3JIEKTPOIYCKATENb.
CronemHuna NpeincTaBisier coboil Meraunye-
ckyto Tty tonmuHod S = 100 mm. Ha cronem-
HULIE UMEIOTCS MOHTaXXHbIE OTBEPCTHUS ISl ITepe.-
Heill 0a0Ku W YCTPOWCTB 3aKpeIruieHHs OOBEKTOB
quarHoctupoBaHus. OOmiasi Macca CTaHMHBI Ipe-
Boimaer 500 kr.

OJeKkTpuyecKuil OJIOK COCTOMT M3. BKIIIO-
Jarelis, MarHUTHOTO ITyCKaTens, MHBEPTOpa, I03-
BOJISIFOILIETO M3MEHSTh YacTOTy BpAIUEHMs IIIHH-
Jensl, ¥ COeqUHUTENBHBIX MTPOBOJOB. BKitouaTens
PacroyioXKeH Ha JHLEBOH YacTH CTaHUHBI U MMEeT
Tpu KHonku: «Brepen», «Hazan» u «Cromn». Bpa-
LICHUE LIMHHJENS HAYMHACTCSl HA)KaTHEM KHOIKH
«Bnepen», kauonkoi «Haszag» Briatowuaercs pesep-
CHUBHOEC [BW)XEHHE, Ha)kaTMeM KHoOnkd «Crom»
BpallleHWe OCTaHaBIWBaeTcs. MarHUTHBIA IycKa-
TEeNb PacloiioKeH Ha TymMOe CTaHWHBI, o0ecredu-
BaeT MHUTAHMUE OHIJIEKTPOIBUTATENs, SIBJISETCA HC-
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MOJIHUTCIBHBIM arperatoM 3JICKTPUYCCKOI'O OoKxa

CTEeH/IA.

Tabmuna 1. Texunueckue XxapaKkTepucTHKH HHBepTOpa (mpeodpasoBaresst yactornoro) TOSHIBA

ITapameTpsl

Texanmueckne XapaKTCPUCTUKHU

Cucrema yIpaBIICHUS

]_HI/IDOTHO-I/IMHYIII)CHOG MOAYJIWPOBAHUEC BEIXOAHOI'O CHHYCOMIAJIBHOI'O TOKA.

Homunansaoe BbBIXO-
HOC HAIIPSIZKCHUC

Perynupyercs B npenenax 100 — 120 % or ckoppeKTHPOBAHHOTO BXOAHOTO HAIPSHKEHUS
nranus (200B).

JluanazoH BBIXOJHOU
YacTOTbI

Ot 0.5 1o 20011, 3Hauenne no ymomdanuio - ot 0.5 no 80I'n; Hacrpoiika MakcuMasbHOM
yacToThl B quanazone 30 — 200 I'm.

MunuManbHEIS HUHTEP-
BaJibl HaCTpOﬁKH qa-

0,1 I'it — ¢ manenm ynpasierns; 0,2 T'i: ¢ aHamoroBoro Bxona (st MaKCUMalIbHON 4acTo-
61 1001 m).

[MorpemHocTs BBIXOA-
HOM YaCTOTBI

Ludpposoe 3ananue: +0.5% ot makcumansHoi yactotsl (-10 — +15°C) Ananorosoe 3aza-
Hue: +1.0% ot makcumansHoi actotsl (25°C + 10°C)

XapaKTeprCTHKA
HaNpsDKEHUs / 4aCTOTHI

V/f = const, GecceHCOpHOEe BEKTOPHOE YIPABJICHHE, KOPPEKIHS YaCTOTBHI CKOJBKCHUS,
3a/laHUe XapaKTEPUCTUK MOAbEMAa MOMEHTA.

HcToynnk ympaBiIcHUS
JacTOTOH

BcTpoeHHBIH TOTEHIIMOMETP, BHEIIHUN MOTEHIIMOMETP (ITOKITF0YaeMBbIi TOTEHIMOMETP C
conporusierneM ot 3 no 10kOwm), tepmunan VI/S3 (Bxoanoe compotusnenue 42 kOm
(manpspxenue. 0 — 10B wmm ok 4 — 20 MA). XapakTepHCTUKH YIPABICHUS. MOTYT OBITh
3aJIaHbl IPOU3BOJIBHO C ITOMONIBIO0 HACTPOWKH 3aBUCUMOCTH T10 2-M TOYKaM.

CraproBas  uacrora/ | HacrpauBaercs B quamasone 0,5 — 10 ' / YacTtora 1 muprHa cKayka HaCTPaUBAIOTCS
Yacrora 06xoma pe3o-

Hecymas yactota | MoxHO BeIOpaTh U3 psina 2, 4, 8, 12 n 16 kI'u (o ymonuanuro — 12 x['m).

MM

Bpems pasrona / Top-
MOXKEHHS

0,1 — 3000 ¢, MO>XHO BBIOMpPATh OAMH M3 BYX HAOOPOB BpeMEH pa3roHa / TOpPMOKEHHSL.

Topmoxenne mocro- | CraproBas yactoTa TOpMOXeHHs: oT 0 10 MaKCUMaJIbHOH YacTOTHI, TOK TOPMOXXECHUS —
SIHHBIM TOKOM ot 0 1o 100%, Bpems Topmoxenust — ot 0 o 20 c.
Omepaumst  pecrapta | KonmdectBo moBTopHBIX 3amyckoB (Makc. 10 pa3). Eciu aktuBupyetcst GyHKIMS 3aLIUThI,

(cOpoca aBapum)

(GYHKIMS pecTapra Iepe3ayckaeT HHBEPTOp 10cie IPOBEPKH €ro CHIIOBOM IIEIH.

IIpenycranoBneHHbIE Bosmorken BbIOOp n3 8 mpemycTaHOBICHHBIX CKOPOCTEH.

CKOpOCTH

@yakoun  BXoAHBIX | Iy Kakaoro m3 S5 BXOAHBIX TEPMHHAIOB BO3MOXKEH BBHIOOp M3 58 (hyHKIMIA, TaKnX Kak

TEPMHUHAJIOB CHTHAJ TPSAMOro /0OpaTHOTO BPAICHHs, CUTHAN TOJYKOBON PabOTHI, CUTHAIT OXHIAaHM,
paboThl Ha TPEYCTAHOBICHHOM CKOPOCTH, cOpoca u T.1. (Bo3MoxeH BBIOOp MEXIY TH-
[IOM JIOTHKH CUTHAJIOB IS KaXI0H 13 (QyHKIIHIA).

@yHKIMM  BBIXOAHBIX | [yt BBIXOIHOTO TEPMHHAIA C OTKPHITBIM KOJUIEKTOPOM WJIM PEJICHHOTrO BBIXOZIa BO3MO-

TEPMHUHAJIOB *eH BeIOOp U3 14 GyHKUMH, TaKMX KaK CUTHAJIBI JOCTIKEHUS HIKHEH W BEpXHEH rpaHu

4aCTOThI, O6HaDV)K€HI/I$I HHM3KOU CKOPOCTH, CUTHAJIA PA3TOHA JI0 ONPEACAEHHON CKOPOCTH.

Curnasn oOHapyXeHUS
aBapun

Peneiinpiii Beixoq Ha nepekirodyenue (tun 1C): Harpyska Ha koHTakThI: ~250B — 2A —c0S
0=0,4.

BI)IXOZ[ JJIs1 BHCHIHETO
HU3MCPUTCIIA

BBIXOIHOM aHAIOrOBBIA TEPMUHAI JUIS MOAKIIOUEHUS M3MEPUTEIBHOrO mpubdopa. (AM-
MEPMETP TIOCTOSTHHOTO TOKA CO IIKaIoi Ha 1MA WM BOJBTMETP TOCTOSIHHOTO TOKa CO
mikayoi Ha 7,5 B).

OYHKINHY 3aIUTHI

HpeHOTBpaHICHI/IG OCTaHOBa, OrpaHUYCHUC TOKaA, 3allliTa OT MCPErpy3KH IO TOKY HMHBEP-
TOpa U ABUTATCIIA (SHCKTpOHHaﬂ TepMOSaHII/ITa), K.3. BbIXOJQa, MCPCHAIIPAIKCHUEC, TTOHUKEC-
HUC HAIIPSOKCHUS MMUTAHUSA, O6pI>IB K3EMIIN», O6pI>IB (1)213131 IIMTaHW, O6pI>IB (1)213171 Ha BbI-
Xo[e, NCPErpy3Kn ABUTATCIIA IIPU CTAPTE, IEPErpeBa, O6pLIB BXOOHOI'O aHAJIOI'OBOI'O CHI'™-
HaJia.

3aHII/ITa OT KpaTKo-
BPEMCHHOT'O HCYC3HO-
BCHUA ITUTAHUA

ABTOH€p€3aHYCK / MOAXBAT CKOPOCTU BPAILIAIOMICTOCA ABUIATCIIA MOCIC KPATKOBPCMCH-
HOT'O UCYC3HOBCHUS HAIIPSIKCHUS ITUTAHUS.

Jnst ymnpaBiieHHS 3JEKTPOABUTATEIeM Ha
CTEHJIC YCTaHOBJICH MHBEPTOpP (YacTOTHBIA Mpeod-
pazoBarenis) TOSHIBA, ocHOBHBIC TEXHHUYECKHE

XapaKTEPUCTUKU KOTOPOT'O MPHUBEACHHI B TaOIUIE
1. IIpu 3TOM ympaBieHHE OCYLIECTBISAETCS C IIO-
MOIIBIO PYYKH MOTEHIMOMETPA WU MPH MOMOLIH
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KHOTIOK YIpaBJICHHs], PACIONIOKEHHBIX Ha MaHEIH
nHBepTopa. [l 3alMThl OT MEPErpy30K M s
BKJIIOUEHMSI TUTaHMWsS HAa CTEHAE MPENyCMOTpEH
3alUTHBI ABTOMAT, KOTOPBIM YCTaHOBIIEH IIOA
nHBepTOpoM. COEIMHHUTENbHBIE POBOJA KOMMY-
TUPYIOT BJIEMEHTHI OJIOKA, MCTOUYHUK MHTAHHS U
3JEKTPOJBUTATEND.

[IHeBMOCHCTEMAa COCTOMT M3 KPaHOB, pa-
00uMX IMIUHAPOB U COCTUHHUTEIBHBIX Marucrpa-
neil. KpaHbl OCyHIECTBIIAIOT MpPOMYCK CKATOTrO
BO3JyXa 4Yepe3 COEIMHUTEIbHBIE MarucTpalu K
pabounm nunuHApaMm. PaGoune muIMHAPHL Yepes
CHCTEMY PBIUaroB 3aKpeIUIsiIoT OOBEKTHl AUarHo-
CTHpPOBaHUS. YCTPOHCTBO 3aKpeIIeHUs] 00BEKTOB
JUAarHOCTHPOBAaHUA [JAlOT BO3MOYKHOCTH 3aKpell-
JSITh OOBEKTHl IBYMsI CIIOCOOAMH: KpEIUIEHHE pe-
JTYKTOPOB MOCTOB C ITOMOLIbIO MTHEBMOLMJIMH/POB
U KpEMJICHHE MOCTOB IIETUKOM C MOMOIIBIO 3a)KH-
MOB.

W3smepurenbHas 4acth (puc. 2) mpenHa-
3Ha4yeHa JJIs U3MepeHHs] BHOPOaKyCTHUECKHX Xa-
PaKTepUCTUK OOBEKTOB AUArHOCTHPOBAHHUSL.

N3meputenbHas 4acThb COCTOUT M3. H3Me-
PUTENBHOIO JaTYMKa — aKCENepoMeTpa, BMOHTH-

POBaHHOTO B KOPIIYC,
TENBHBIX MPOBOJIOB M HOYTOYKa CO 3BYKOBOH Kap-
TOIL.

KOMMYTAaToOpa, COCANHU-

W3MepuTenbHbIM  JAaTYUK — MPEACTABIISET
co00if BMOHTHPOBAaHHBIH B IUIACTUKOBBIA KOPITYC
akcenepomerp Mapku LIS344AL. Mexanuueckue
U 3JIEKTPUYECKUE XapaKTEPUCTUKU aKCelepoOMEeTpa
MpeaCTaBiIeHbl B Tabnumax 2 u 3. JlaHHbIi akcene-
pomerp mpencraBisieT co00il MHKPOCXEMY B Tep-
METUYHOM Kopiiyce pasmepamu 4x4x1.5 mm, pac-
MPEACTUTEIIBHON TUIaThl, MO3BOJIAIOLIEH IOACO-
CIUHATD aKCEIEPOMETpP K KOMIBIOTEPY, a TaKxKe
OCYIIECTBIATh MUTaHHME akcenepoMerpa. Ha Gai-
K{, 3a(UKCUpOBaHHBIE HAa MOMJIOXKKE, IMOAAIOTCS
JIEKTPUYECKUE CUTHAJIBI — NPSMOYTONbHBIE HM-
MYyJbCHl Pa3MUYHON MOJISPHOCTH B IPOTUBO(da3e.

IIpyn OTCYTCTBHM YCKOPEHHUSI CMEIICHHE
MEXaHUKH OTCYTCTBYET M €MKOCTH PaBHBI, MOITO-
MY BBIXOJHOH CHTHAJ MEPEMEHHOr0 HaIpsKEHUS,
CHHUMAaeMBbIi C MOABM)KHOW IUIACTHHBI, TaKkKe
HPaKTHYECKH PaBeH HyII0 (Bceraa MPHCYTCTBYET
[Ipu Hanmuuu
YCKOpEHHi 0ajaHCc eMKOCTe HapylaeTcst 1 MOsB-

MaJIoO€ HCHYJICBOC CMCHICHU e) .

JIACTCA HepeMeHHLIﬁ CUTHaJI.

Eﬁiﬁ nopt
HoyTbyk

afumk

Knen A

30-20 wsBC| [X|Y i il
N (g1 [ KomMmyTaTop

AxkcenepomeTtp
AD210AE

AHanoroBbIli BXoj,

3BYKOBOM kapTbl
lnl (MUKPOCHOH).
XLy
—=

MarHut us
penko3seMerbHbIX
MeTasnnos

PasbeM TMna
«TIONbMaH»

+5B Mutanue
akcenepomeTpa
9] COM - Obwmi,
HyneBoW NpoBoj,
X MHcbopmaLMOHHBbIN
~—— CWrHan oTHocuTernbHO
ocu X
y MHcbopmaLMOHHBbIN
CUrHamn oTHOCUTENBHO
ocn Y

Pucynok 2. U3mMepuTeabHast 4acTh CTE€H/1a 11 BUOPOAKYCTHYECKOI IHATHOCTHKH BeAYIIMX MOCTOB JIETKO-

BBIX aBTOMOOMJIEH

JlaTauk WMeeT CIOXXHYH CHCTEMY TOJ-
wiroyenus (puc. 3). Ha BbIXojie CHTHAJIOB CTaBATCS
(UIBTPBI, COCTOSIINE W3 AWOMOB U KOHJEHCATO-
poB. Ilpu momkIIOYEeHWH NHUTAHUS K JNATYAKY
HampspKeHHe Takke (UIbTPYETCs KOHJEHcaTopa-

MH. B HameM WHCciaeIoBaHMH HCIOJIb30BAINChH
TOJIBKO JBa BEIXONHEIX curHana (X u Y).

JlaTauk BMOHTHpOBaH B TUIACTHKOBBIN
KOpIryc ¢ momoiipio smnokcuaaoro kies (D1-20),

TEXHUKO-TEXHOJIOTUYECKHE INTPOBJIEMbI CEPBUCA Ne1(23) 2013 9
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YTO 00ECIeUUBAET HaACXKHYIO 3aJCIKY AaTYHMKa U

OTCYTCTBHUC ,I[CMH(l)I/IpOBaHI/IH JaTyhKa.

Tabmuua 2. Mexannueckue xapaxkrepuctuxku axceiaepomerpa LIS344AL (Bce mapamerpsl OIpeneieHsl st
Vdd =3.0 B, T = 25°C, eciu He yKa3aHO HHOE)

O0o3HaueHUE
HanmenoBanue VcnoBus u3- Cpennaee Makc. 3Haue-
€IMHHIILI MuH. 3HaYCHHE
mapamMerpa MepeHUs 3HAUYCHHUE HHE
U3MEpEHUs
VYckopenwe, ¢ Ar +35
YyBCTBHUTENBHOCTD, B/g So 0.100'vdd -10% | 0.100'vVdd | 0.100'Vdd+10%
W3MmeHeHne 9yBCTBUTENBHO- W3Menenus
cru ot Temneparypsi, %/°C Sobr or +25 °C 0.01
YPOBEH NIOTEU. HYBCTBH- Voff T=25C Vdd/2-15% Vdd/2 Vdd/2+15%
TeNbHOCTH, B
W3MmeHeHne ypOBHS MOTEPH
YyBCTBUTEJIBHOCTHU OT TEM- OffDr I/I3MGH6};I/IH +0.7
o ot +25 °C
neparypst, mg/°C
W neansHpiA
Henuneitnocts, % FS NL pe3ynbTar- +0.6
npsimMast
Bzaumnoe Biausiaue oceit, % CrossAx +2
An
IT1oTHOCTE BUOPOYCKOpEHUIA Vdd=3.0 V 275
pOycKop " / Hz
Pe3onaHcHas gyacrora 9yB- Fres X. Y. Z axis 50
CTBUTEIBHOIO 3JIEMEHTA KHz
Pabouas temmiepatypa,’C Top -40 +80
Bec natumka, rp Wh 0,040

Tabnuma 3. DaeKTpuyeckue xapakrepuctuku axceiaepomerpa LIS344AL (Bce mapameTpbl OmpemeiCeHbI st

Vdd =3,0 B, T = 25°C, eciu He yKa3aHO HHOE)

HaumenoBanue napamerpa O0o3HaueHne Mumn. 3Hayenue | Cpexa.3HaueHue | Makc. 3HaUCHHE
Hanpspxenue, B Vdd 2,7 3,0 3,3
Cuua ToKa, MA Idd 0,69
Brixonroe comnporusiienne VoutX,
A P Rout 32
VoutY, VoutZ, , kxOm
Emkocts o Harpyskoi s VoutX,
L Hal DY3KOH A Cload 2,5
VoutY, VoutZ, u®
GND GND Vdd Jlatuuk npukpersercs K OObEKTy Jua-
I100nF I10uF THOCTUPOBAHUS C IMOMOILBIO CIIELUAIBHOIO Mar-
1 T ‘ HUTA U3 PEIKO3EMENbHBIX METAJUIOB, KOTOPBIA Ja-
T
€T HaJSKHOC KpeIUICHHE JaT4YhKa, 3a CYET Yero
O 15 14 1 sl A P "

[2] LIS344AL 07**T
. Optional
(top view) D(ﬂm_‘j Vout y
o]

—
[3]
[4]
|7 5 6
Optional
GND_]T_ | | Cload Z J‘ &L_n voukz
I

Pucynok 3. Cxema 3/1eKTPHY€CKOT0 MOAKJII0YEeHHS
natunka LIS344AL u mpocTpaHcTBEHHAsI OPHEHTA-
nus oceit

-

B
—~]
—1]

MOBBIIIAETCS TOYHOCTh SKCIEPUMEHTA M ITOMEXO-
3alMIIEHHOCTh CUTHAa. MarHuT Taxke MpUuKIeeH
K Hapy>KHOH IMOBEPXHOCTH KOpITyca.

KommyrtaTop mpencrtaBnsier coOoi ruia-
CTHKOBYIO KOpoOKy pasmepamu 100x100 wmwm,
BHYTPH KOTOPOH PacloioKeHbl COSTUHEHUs Mpo-
BOJIOB.

CoenMHUTENBHBIE TPOBOAA COCTOSAT U3
JIBYX BETBEH: BETBb NUTAaHUS M MH()OpMALMOHHAS
BeTBb. [1o BerBU nutanus ot USB nopta HOyTOyKa
MOJAeTCsl MUTAaHHE HA aKCEepOMETp depe3 KOM-
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HUUTTC




AnnapamHoe obecneueHue cucmeMmbl BUOPOAKYCMUYECK020 QUA2HOCMUPOBAHUS

gedywux Mocmos /21e2Kk08blx agmomoobu.iell

mytaTop. Ilo nHpopMaunoHHOW BETBH MHQOpMA-
LUUOHHBIA CHTHAJl HJIET OT JaTyhKa K 3BYKOBOU
KapTe HOyTOyKa.
CHsATHE BUOPOAKyCTHUECKHX XapaKTepH-
CTHK ¥ 00paboTKa WX MPOU3BOAMIACH C TIOMOIIBIO
CTIEUAN3UPOBAHHOIO MPOTPaMMHOro obecrede-
Hus, pupmer PowerGrath.
Hasnauenue 10 «PowerGraph»:
e cOOp AAaHHBIX C Pa3IMYHBIX W3MEPUTENb-
HBIX YCTPOICTB U MPUOOPOB,;
e peructpauus, BU3yanuzanus u odpaboTka
CHTHAJIOB B P&KMME PeaJbHOr0 BpEeMEHH;
® penakTUpOBaHME, MaTeMaTHuecKas oOpa-
00TKa 1 aHaNu3 JaHHBIX;
® XpaHEHHE, UMIIOPT U SKCIOPT AAHHBIX.
OyHKIMOHATIBHBIE ~ BO3MOXKHOCTH
«PowerGraphx:
1. momzmepKa pasNUYHBIX YCTPOMCTB cOopa
JTAHHBIX;
2. pEerucTpanus JaHHBIX;
BU3yaJIN3alvsl JAHHBIX;

o

peNaKTHPOBAHUE TAHHBIX;
00paboTKa TaHHBIX;
aHaJTu3 TaHHBIX;
neyaTh JaHHBIX;
(aiinbl, 5KCIIOPT U UMITOPT JAHHBIX;
JIOTIOTHUTENbHBIC YTHIIHTHI.

©oNOR®

o

i

YcTpoicTBO ANnga
perynupoBaHua n
U3MepeHUA Harpysku

@

FnaBHbIA TOPMO3HOMN
uunuuap (FTU) ———»

CoeguHuTenbHble
TpySonpoBogbl

TopMO3HbIE CYNMopThI

Pucynok 4. Harpyskaoimasi 4acThb CTeHAA IS
BHOPOAKYCTHYECKOH JUATHOCTHKHU BelylIX MOCTOB
JIErKOBBIX aBTOMOOHJICH

Hany30‘lHa$I 4aCTb CTCHAA MPCACTABIIACT
CO0OM INTATHEIE JAUCKOBBIC TOPMO3HBIC MCXAaHU3-
Mbl, HCIOJb3yCMBIC B aBTOMOOUIIE. Harpy3qua$[

vyacTh (puc. 5) coCTOMT u3: paboYMX TOPMO3HBIX
SJIEMEHTOB — CYIIOPTOB, TJIABHOTO TOPMO3HOI'O
mwmaapa  ([TIT), ycTpoiicTBa, MO3BOISIONIETO
TOPPHPOBATH TOPMO3HBIC YCHIIUS (B HAIIIEM CITydae
Harpy3Ky), # COSIUHUTEIbHBIX MaruCTpaei.

BriBoabI

Hcnonr3oBanue KkoMIuiekca o0OpyIoBa-
HUSI, IPEAJIOKEHHOTO B CTaTh€, JA€T BO3MOXKHOCTD
peanu3oBaTh METOJA AUATHOCTUPOBAHMS TEXHHUYE-
CKOT'0 COCTOSIHUSI BEAYIIMX MOCTOB JIETKOBBIX aB-
TOMOOWUIIEH, KOTOPBIH C OJHOW CTOPOHBI aeT BO3-
MOXKHOCTh TIONY4YeHHUs Oollee TOCTOBEPHOH WH-
(dbopMauy 0 TEXHUYECKOM COCTOSHUH arperata, a
C Ipyrod CTOPOHEI — ABISIETCS OOJIee JIENIEBEIM, 110
CpPaBHEHUIO C CYILIECTBYIOLIMMU Ha JOaHHBIM MO-
MEHT CHCTEMaMH JHarHOCTUPOBAHUS U HE TpeOyeT
OONBIINX BPEMEHHBIX 3aTpaT Ha TUATHOCTHKY.

PaccMoTpeHHBIE B cTaThe CpeicTBa M3Me-
pEeHHS TalOT BO3MOXHOCTh HE TOIIBKO OIIEHWBATh
TEKyIllee TEXHUYECKOE COCTOSHUE arperarta, HO H,
Onmaromapsi BO3SMOXKHOCTH HAaKOIUIEHUs WH(pOpMa-
MU B OJIOKE JONTOBPEMEHHON IMaMsITH, TPOrHO3H-
poBath HapaOOTKy arperara J0 HACTYIUIEHHUS OTKa-
3a.

AnropuTMbl pabOTBI 00OPYIOBaHMS, pac-
CMOTPEHHBIE B CTaThe, MOT'YT OBITh peaN30BaHbI B
BHJIE OJTHOT'O M3 MOJyJIeil OOPTOBOM CHCTEMBI Ia-
THOCTHPOBAHHS aBTOMOOWIIS, KOTOPBIA OBl ITO3BO-
JST  OTepaTopy, VYIPABISIONIEMY aBTOMOOWUIIEM,
MOJTy4aTh aKTyaJdbHYI0 HH(OpMAaIHI0 O TEeKyIleM
COCTOSIHHHM arperara.
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