B ITIOPAJIKY OBI'OBOPEHHA

YIK 629.067

A. I. [TIABAT, xaun. TexH. Hayk, goi. JAJITY, JHINIpoa3epKUHCHK;
B. II. KHPEEB, crynent ATV
B. B. IMUTPI€EB, ctrynentr JATY

KOPUCHA MOJIEJIb CUCTEMHY MMPOTUNOXKEXKHOI BE3ITEKHA
TPAHCIIOPTHOTI'O 3ACOBY

CucremMa MPOTHIIOKEKHOI Oe3MEeKH TPAHCHIOPTHOTO 3ac00y, IO MICTUTh aBTOMATHYHHI CJICKTPOHHUH BHMUKa4
aKyMyJIsAITOpHOI OaTapei - MONBOBHH TPAH3UCTOP, NATUYMKH, 3aMOODKHHK 1 aKyMyJSTOpHY Oarapero, ska
BIZIPI3HSETHCS THUM, IO CTIiK MOJbOBOI'O TPAH3HCTOPA MIJKIIOYEHUI O MO3UTUBHOTO IOJIOCA  aKyMYJISATOpa,
BUTIK TMOJBOBOTO TPAH3MCTOpA IMiJKIIOYEHUH 0 OCHOBHUX CHJIOBHX CIIOXKHMBAuiB, 3aTBOP Yepe3 JaTUUK
130TPOITHOTO aKCEeJIEPOMETPA, TATYMKN KOHTPOIIIO TEMIEPATYPU 1 KOHTAKT 3aMKa 3allaleHHs MiIKIIOYEHUH 0
MO3UTHBHOTO  TOJIOCA  aKyMYJISTOpA, a OOpTOBMH  KOMITtOTEp, CHCTEMa OXOPOHHOI CHTHAaTi3amil,
pamioycTaTKyBaHHs, 30BHIIITHE TabapHUTHE OCBITICHHS 1 OCBITIICHHS CAJOHY IMIAKITFOUCHI 0 OOpPTOBOI Mepeki uepe3
ndepeHmiabHi 32001 KHIKH.
KaouoBi ciioBa: 1aTyikH, MOJILOBUIT TpaH3UCTOP, OOPTOBA CHCTEMA, 3aMI001KHHK, TPAHCIIOPTHUIN

3acio.

Beryn. Kopucna Monens HaleXuTh 10 007aCTi €NEKTPOYCTaTKyBaHHS TPAHCIIOPTHHUX
3ac00iB 1 MOke OyTH BHKOpPHCTaHA JUIsi aBTOMAaTUYHOTO BIIKITIOYECHHS €JIEKTPOYCTATKyBaHHS 3
METOIO MOTIEPEeHKEHHS MOXKEeXKI MPU aBapii Ta IHIINX HeOE3MEeUHUX CUTYyaLlisX.

AHAJIi3 0CHOBHHUX JIOCSATHEHb Ta JiTeparypu. BigoMuii aBTOMaTHYHUI €IEKTPOHHUI
BUMHKA4 aKyMyJSTOpHOI OaTtapei (IpOTOTHIT), IO MICTUTh BUMHKA4, CHJIOBHHA KIIOY 1
aKyMyJIITOpPHY OaTapero, IpH I[bOMY JOJATKOBO BBEJEHI JATYMKH, IOJIbOBUNA TPAH3UCTOD 1
3armo0KHUK, 110 CAaMOBIAHOBIIOETHCS, A0 MIHYCOBOi KJIEMH aKyMyJATOpa HiAKIIOYEHHH
BUTIK TIOJILOBOTO TPAH3UCTOpPA, CTIK MIAKIIOUYEHUM [0 Macu, 3aTBOpP Uepe3 pe3ucTop
HiAKIIOYEHUH 10 BHUTOKY 1 uepe3 JaT4YMKM 1 KOHTAKT 3aMKy 3alajieHHd [0 IUIoca
aKyMyJIATOpa, MK CTOKOM 1 BUTOKOM BKJIFOYEHHUH 3armo01KHUK, 1[0 CaMOBiIHOBIIOETHCS [1].
HenepeGopHruM HEIOMIKOM aBTOMATHYHOTO €JIEKTPOHHOTO BHMMHKAada aKyMYJISITOPHOI OaTapei
Hepil 3a BCe € HEJOCTaTHS HaAiHHICTh YHACIHIJIOK YCTQHOBKHM CHJIOBOTO KJIOYa B JIAHIFOT
HEraTUBHOIO IIOJIIOCa aKyMYJIITOPHOI Oarapei, NpW BIJKIIOYEHHI SIKOTO 3 METOH 3aXHCTY
eJIEKTPOYCTATKYyBaHHS TPAHCIOPTHOTO 3aco0y Ta MpaLIOYOMYy JBMIYHI, TpaauLiiiHO
obnaiHaHOMy OOpPTOBMM Te€HEepaTopoM 15 3MIHHOTO CTpyMy, pi3KO 3pocTae Harmpyra OOpTOBOT
Mepexi 10 18-20 B, Bce eneKTpoyCTaTKyBaHHS TPAHCIIOPTHOTO 3ac00y 3HAXOAMTHCS ITiJT
HiIBUIIEHOI0 HANPYTOI0 1 Y pa3i KOPOTKOTO 3aMUKaHHs CTPIMKO MPOBOKYE PO3BUTOK TMOXKEXKI.
Kpim TOro, 3amoGiKHHK, IO CaMOBITHOBIIIOETHCS, CIIOHTAHHO BKJIIOYA€ CUJIOBUU KIIIOY, IO
[IPU HE YCYHEHUX MOPYILICHHSIX eJIEKTPOYCTaTKyBaHHs CTBOPIOE HEOE3NEKY MOMKEXKI.

Mera Ta mnocraHoBka 3ajayi. B OCHOBYy KOpMCHOI MOJelNi IOCTaBIEHO 3aJaudy
YIIOCKOHAJICHHS] aBTOMAaTUYHOI'O EJIEKTPOHHOIO BHMHKaya aKyMyJISITOPHOI Oatapei, B sSIKOMY
BUKOPHCTAHHS MOJIbOBOTO TPAH3MCTOPA, BKJIIOYEHOI'O MK CIIO)KHMBAa4aMU 1 IUIFOCOBOIO KJIEMOIO
aKyMyJISITOpa, TOBHICTIO 3HECTPYMJIIOE CHJIOBI JIAHIFOTM y pa3l CIPalbOBYBaHHS JaT4yMKa
130TpOMHOrO akcenepomerpa abo Oyab-sIKOTO 3 JATYHMKIB TeMIlepaTypH, 10 HaAiiHO oOepirae
TPAHCHOPTHUM 3aci® BiJ MOXKIMBOTO 3aropsiHHA, MepIl 3a Bce, NPH TEPEeBHUIUEHHI 25
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KOHTPOJIbOBAaHUX 130TPOITHUM AaKCEJIEPOMETPOM TpaHMYHUX 3HAUY€Hb NPUCKOPEHb y pasi
aBapii, 3iITKHEHHs a00 MaJiHHS TPAHCIIOPTHOTO 3ac00y, a TAaKOXK MPU HEOE3MEYHOMY ITi/IBUILICHH]
TeMnepaTypi B Oyab-IKNX 3 KOHTPOJIBOBAHUX JATYNKAMHU TEMITEpaTypu 00'€KTiB TPAHCIIOPTHOTO
3aco0y.

Bupimenns 3agaui. [locraBieHa 3ajgaya BHpPINIYETbCA THM, 110 CHCTEMa
MPOTHITOKEKHOT OE3MEeKH TPAHCIIOPTHOTO 3ac00Y, SKa MICTUTh aBTOMATHYHUHN €JICKTPOHHHHA
BHUMHUKA4Y aKyMyJSITOpHOI Oarapei - TMOJbOBHM  TPaH3UCTOp, MATYMKH, 3aMOODKHUK 1
aKyMyJIITOpHY —Oarapeto, MpH IbOMY CTIK TMOJBOBOIO TPaH3UCTOpa MIAKIIOYEHUN 10
MO3UTHBHOTO TIOJIFOCA aKyMYyJISITOpPa, BUTIK MOJIBOBOTO TPAH3UCTOPA IMTiIKIFOUSHHHN 10 OCHOBHHUX
CHJIOBHX CHOXMBadYiB, 3aTBOp Yepe3 MJaT4YUK 130TPOMHOTO aKCEeIepOMETpa, JaTYMKH
KOHTPOJIIO TEeMIIepaTypyd 1 KOHTaKT 3aMKa 3alaJieHHS TiIKIIOYeHUH /0 TO3UTHBHOTO
MOJII0CAa aKyMyJIsiTopa, a OOpTOBUH KOMI'IOTEp, CHCTeMa OXOpPOHHOI CHTrHaJi3allii,
paioyCTaTKyBaHHs, 30BHIIIHE Ta0apUTHE OCBITICHHS 1 OCBITICHHS CAJIOHY MiJKIIOUEHI J10
O60pTOBOI Mepexi yepe3 audepeHIianbHi 3a00KHUKY. BUKOpUCTaHHS — NIAKIIOUYEHOro 0
MNO3UTUBHOIO TMOJIIOCA AKyMYJISITOpa CTOKY IOJIbOBOIO TPAH3MCTOPA 1 MIAKIIOYEHOIO J10
OCHOBHHMX CHJIOBHX CIIO)KMBa4iB BUTOKY IIOJHOBOTO TPaH3UCTOpa 3abe3nedye onepaTHBHE
BIIKJIFOUEHHS] HaOLIbII MOTYTHBOTO JDKEpesla CTPyMy €JIeKTPOYCTAaTKYBaHHS TPaHCIIOPTHOI'O
3aco0y -  aKymyjsTopa, [0  3amo0irae  BIPOTIZHOCTI  cCHalaxy  €JeMEHTIB
eNICKTPOYCTaTKYBaHHS y pa3i KOPOTKMX 3aMHKaHb. BUKOpPHCTAaHHA  MIAKIIOYEHOTO [0
HO3UTUBHOIO MOJIIOCA AKyMYJISITOpa CTOKY IIOJIBOBOI'O TPAH3MCTOPA 1 MIAKIIOYEHOIO J10
OCHOBHHMX CHJIOBUX CII0’)KMBa4iB BUTOKY ITOJIbOBOTO TPAH3UCTOpa 3a0e3leuye  ornepaTuBHE
BIJIKJTFOUCHHS HE TUTBKH HaWOLTBII MOTYTHBOTO JoKepena CTpyMy
eJICKTPOYCTaTKYBaHHS TPAHCIIOPTHOTO 3aco0y - aKyMmyJjsiTopa, aje i OOopToBOro reHeparopa
YHACJIA0K OJIHOYACHOTO BIJKJIFOYEHHS! CUCTEMHM IIiJIMarHiuyBaHHs reHeparopa. BukopucraHHs
HiIKJIFOYEHOTO /10 MO3UTUBHOIO IMOJIt0ca GOPTOBOI Mepexi depe3 KOHTAKT 3aMKa 3alajeHHs
3aTBOpa MOJBOBOTO TPAaH3UCTOpa 3a0e3rledye MPHUMYCOBE BiJKIIOYEHHS aKyMyJsATOpa Bif
OOpTOBOi Mepexi MpH BUMKHEHOMY 3aMKYy 3alaJIeHHs, [0 3HAYHO 3HUXKYE BIPOTITHICTH
cranaxy TPAHCIOPTHOTO 3aco0y Ha CTOSHIN. BHKOpPHCTaHHA MiAKIIOUYEHOTO [0
MO3UTHUBHOT'O TIOJIFOCa OOPTOBOI MEpeki uepe3 JaTUYUK 130TPOITHOTO aKCeJIepOMEeTpa 3aTBOpa
HOJIBOBOTO TpaH3UCTOpa 3abe3nedye MPUMYCOBE BIIKIIOUEHHS BiJ] €IEKTPOINOCTaYaHHs BCIX
OOpPTOBHX CHOXKMBaUiB, OKpPIM CITaOKOCTPYMOBHX, TMPH BKJIIOUCHOMY 3aMKy 3alajeHHA y pasi
NEPEBUILCHHS  KOHTPOJIbOBAHUX  130TPOITHMM  aKCEJIEPOMETPOM  I'PaHMYHUX  3HAYEHb
NPUCKOPEHHSI MpH aBapii, 3ITKHEHHA a00 MaiHHSA TPAaHCIOPTHOIO 3aco0y, L0 paJuKaIbHO
3HM)KY€E BIPOTIIHICTh CHajaxy TPaHCIOPTHOro 3aco0y. BHKOpUCTaHHS MiAKIIOYEHOro A0
MO3UTUBHOIO MOJII0ca OOPTOBOI Mepexi uepe3 JaTYMKH KOHTPOJIO TEMIEpaTypu 3aTBOpa
NOJBOBOTO  TpPaH3UCTOpa  3a0e3ledye  NPUMYCOBE  BIAKIIOUEHHS — BiL  JpKepeln
€JeKTPOMOCTaYaHHsI BCiX €JIEMEHTIB YyCTaTKyBaHHsS TPaHCIOPTHOTO 3acoly, OKpiMm
cIlabKOCTPYMOBUX, Y pa3l IEpEeBHIIECHHS KOHTPOJbOBAHOI  TeMIepaTypd B  PI3HHUX
YacTUHAX TPAHCIIOPTHOTO 3aco0y, IO 3HAYHO 3HWKYE BIPOTIIHICTh CHAAXy PYXOMOTO
TPAHCHOPTHOTO 3aco0y. BynoBa cuctemMu MpOTHIIOKEKHOI Oe3MEKH TPAHCIIOPTHOTO 3aC00y
npeJicTaBlIeHa Ha puC.
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Pucynok — [IpyHImmnoBa cxema CUCTEMH ITPOTHUIIOKEKHOTO 3aXHUCTY

J1o MO3UTHUBHOTO TOJIFOCA aKyMyJIsiTopa | TiIKITIOUYeHHH CTIiK TOJIbOBOTO TPAH3UCTOpA 2,
BUTIK SIKOTO 5 MIIKTI0YEHU 10 60pTOBOI Mepeki TpaHCIOPTHOro 3acoly. 3aTtBop
MOJILOBOT'O TPAH3UCTOPA Yepe3 MOCIIIOBHO CIIONyYeHI KOHTAKTH 3aMKa 3amajieHHs 3, JaTYuKu
KOHTPOJIIO TeMmmeparypu 4 1 JaTUMK 130TPOITHOTO akKcelepoMerpa S5 MiJKII0YEHUH 10
MO3UTHBHOTO TOJIOCA aKyMyJsiTopa 1 10 pe3ucropa 6. Uepes nudepenuianbHuii 3ano0ixHUK 7
10 akyMyJisitopa | miKiIro49eHi O0pTOBUN KOMITHOTEDP 8, CHCTeMa OXOPOHHOI cUTHAUTI3aIl 9 1
panmioycrarkyBanHs 10. Yepe3 mudepenmianbanii 3anodixkauk 11 10 0 akymyssitopa 1
MIIKIIOYCH] JJaMnd 12 30BHIMIHBOTO TabapuTHOTO OCBITJIICHHS 1 jJamMmnu 13 OCBITICHHS
CaJIOHy TpaHCHOpTHOro 3aco0y. OCHOBHUM JDKEpesioM eJeKTpOeHeprii OopToBoi Mepexi €
re"epatop 14. I[1paittoe crucrema MPOTUIOKEKHOT OE3MEKH TPAHCIIOPTHOTO 3aCO0Y TAKKM YHHOM.
[Tin yac CTOSIHKM BIIKJIIOUEHI BCi OOpPTOBI CIIOXKHMBAYl EIEKTPOEHEprii, OKpiM OOpTOBOTO
Komm'rotepa 15 8, cucremu OXOpoHHOi curHamizamii 9 1 pamioycrarkyBanas 10,
KOJa SKUX 3axulleHI JUQEpeHIllaIbHUM  3allOO0DKHUKOM 7,  HOMIHAIBHHH  CTPyM
crnpanpboByBaHHS gkoro 5-10 A konTpomroerbes 3 TouHicTio 100-150 MA, 1o 3a6e3neuye
HaJIHHUN TPOTHUIIONKEKHUNU 3aXUCT MPH BIPOTIAHMX TMOPYIICHHS IUTICHOCTI YCTaTKyBaHHS.
UYepes okpemuii audepeHiianbHuil 3ano0iKHUK 11 BKITIOYEH1 Takok JamMnu 12 30BHIITHBOTO
rabapuTHOTO OCBITJICHHS 1 JiaMnu 13 ocBiTieHHs canony 20 TPAHCIIOPTHOTO 3acO0y, IO
3a0e3neuye iX Tpame3gaTHICTh Ha CTOSIHII 1 BHUKIIOYAE 3HECTPYMJICHHS OOpPTOBOTO
KOMI'IOTEpa 1 CHCTEMH OXOPOHHOI CHTHAaNi3amii y pas3i IHCIIPOBAHOTO 3JOBMHCHHKAMH
KOPOTKOTO  3aMUKAaHHS 30BHIIIHBROTO TabapuUTHOTO  OCBITJICHHS. [Ipu  BKIIOYEHHI
KOHTAKTIB 3aMKy 3alajeHHs 3 MO3UTHBHHUI TOTEHIiall 3aTBopa MOJBOBOTO TpaH3UCTOpa 2
BIIKPUBAE TOJHLOBUN TPaH3UCTOp 1 Hampyra akymynsropa 1 abo reneparopa 14 3abesmneuye
Mpare31aTHICTh BCiX O0pTOBUX 25 CHOKMBaviB enekTpoeHeprii. [Ipu pyci TpaHCTIOPTHOTO
3aco0y CIpalbOBYBaHHS OyJIb-IKOTO JaTYMKa KOHTPOJIO TeMIeparypu 4 pOo3MHKAE JIAHIIOT
3aTBOpA IMOJILOBOTO TPAaH3UCTOpa 2 1 BiH 3aKPUBAETHCS HETATMBHUM  TOTEHINIAJIOM  4Yepe3
pesucrop 6, 10 TMPUBOAUTH JIO 3HECTPYMJIEHHS OOpPTOBOTO €IEKTPOYCTATKYBAaHHS 1
MEPeIIKoKa€ BUHUKHEHHIO a00 pO3BUTKY moxexi. [lpu pyci TpaHCIOpPTHOTO 3acoly
MIEPEBUILIEHHS] KOHTPOJIbOBAHUX 130TPOIMHHUM aKCeJIepOMETpOM S TpaHUYHUX 3HaueHb 30
NPUCKOPEHHS Yy pa3i aBapii, 3ITKHEHHs a00 MaJiHHS TPAHCIIOPTHOTO 3aco0y PO3MHKAE JIAHIFOT
3aTBOpa IMOJILOBOTO TPAH3MCTOpPA 2 1 BiH 3aKPUBAETHCS HETAaTHBHHUM IIOTCHIIIAJIOM uepe3
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pesuctop 6, 00 MPHUBOAUTH JO 3HECTPYMIIEHHS OOPTOBOrO €JIEKTPOYCTATKyBaHHS 1
MEePEIIKOPKA€ BUHUKHEHHIO a00 PO3BUTKY TIOKEXKi,  BIPOTIAHICTD $AKOI HaJ3BHUYAIHO
BUCOKa. [Ipy BHKIIOYEHHI KOHTAKTIB 3aMKa 3amajeHHS 3 PO3MHKAETHCS JIAHIIOT
3aTBOpa IOJILOBOTO TPAH3UCTOpa 2 1 BiH 3aKPUBAETHCA 35 ~ HETaTUBHUM IOTEHIIAJIOM
yepe3 pe3uctop 6, IO MNPHUBOIUTH IO 3HECTPYMJICHHS OOPTOBOTO €IIEKTPOYCTAaTKyBaHHS
1 HamiiHO 3amolira€ BIpOTITHOCTI BHUHUKHEHHS IIOKEXKI Ha CTOSHII TPAHCIOPTHOTO
3ac0o0y, a TAKOXK MOXKE CITY>KUTH JTOJJATKOBHM 3aXHCTOM BiJl YTOHY.

PesyabTatu pociimkeHb. TakumM 4YWHOM, MPONOHOBAHA CHCTEMA MPOTHUIIOKEHKHOL
0e3MmeKr TPaHCHOPTHOTO 3aco0y IIHCHO HaliiiHO o0epirae TpPaHCHOPTHUH 3aci® BiA
MO>KJIMBOTO 3arOpsiHHS TepII 32 BCE NPHU MEPEBHIICHHI KOHTPOJHOBAHUX 130TPOITHUM
aKCeJIepOMETPOM I'PaHWYHHMX 3HAYCHb MPHCKOPEHHS y pasi aBapii, 3ITKHEHHs a0o MaiHHS
TPAHCHOPTHOTO 3ac00y, a TAKOXK NMPH HEOE3NEeYHOMY IMiJBUIIECHHI TeMIlepaTtypu B OyIb-aKiid 3
KOHTPOJBOBAHUX JaTYMKAMHU TeMIepaTypu O00'€KTIB TPaHCIOPTHOTO 3aco0y YHACIHiJIOK
3aCTOCYBaHHS EJEKTPOHHOTO BHMHKAaua aKyMyJATOpHOI Oarapei, B SIKOMYy BHKOPUCTAHHS
MOJOBOTO TPAH3UCTOPA, BKIIOYEHOTO MDK CIIO)KMBa4aMH 1 TO3UTHBHUM  IIOJIFOCOM
aAKyMyJIATOpa, MOBHICTIO 3HECTPYMIIIOE CHJIOBI JIAHIIIOTY Y pa3i BUHUKHEHHS OYIb-SKOT
HEIITATHOI CUTYaAIIii.

BucnoBok. Jlani po3poOKku JOBOJSATH CBOK HAMIWHICTh Ta 3[aTHICTH 3amodiraTu
aBapii TpaHCIIOPTHOrO 3aco0y depe3 3ITKHEHHA abo TaJiHHI, a TaKoX HeOe3neuHe
NEPEBUIICHHS TEMIIEPaTypH.
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Cucrema TPOTHBOIIOKAPHOH 0E30TaCHOCTH TPAaHCIIOPTHOTO CPEJCTBA, COAEpIKallas aBTOMATHYECKUH
SJIEKTPOHHBIM BBIKIIOUATE b aKKYMYJISITOPHOM Oataper - MOJIEBOW TPAH3UCTOP, JAATYUKHU, MPEIOXPAHUTEIb U
AKKyMYJISITOPHYIO 0arapero, KOTOpas OTJIMYaeTCsl TeM, 4YTO CTOK TOJIEBOIO TPAaH3UCTOPA IMOJAKIIOUCH K
MOJIOKUTEIBHOMY TOJIOCY aKKyMYyJISITOpa, MCTOK TOJIEBOrO TPAH3UCTOPA MOJKIIOYEH K OCHOBHBIM CHIIOBBIX
MoTpeduTeseH, 3aTBOp Yepe3 JaTUMK H30TPOITHOTO aKCelIepOMeTpa, JaTYNKU KOHTPOJIS TeMIIepaTypbl U KOHTAKT
3aMKa 3KUTaHMs MOJKIIOYEH K IMOJO0KUTEIBHOMY IOJIOCY aKKyMYyJIaTopa, a OOPTOBOM KOMIBbIOTEp, CHCTEMa
OXpPAaHHOW CHTHAJIM3AlUK, pajnoo00py/lOBaHNe, BHEIIHEee radapUTHOE OCBEIICHHE W OCBEIICHHE CaloHa
MOJIKITIOYEHBI K 00PTOBO# ceT uepes auddepeHiuanbHbie TpeI0XPaHUTEIH.

KiwueBble ciioBa: JaT4ydKd, TIOJIEBOH TpPAH3WCTOp, OOpTOBas CHCTEMa, MPEIOXPAHHUTEIb,
TPaHCIIOPTHOE CPEICTBO.

The system of the vehicle's fire safety containing the automatic electronic battery switch - field-effect
transistor, sensors, fuses and the battery, wherein the FET drain that is connected to the positive pole of the
battery, the source of the FET connected to the main power consumers,the gate connected to the positive pole of
the battery though the isotropic accelerometer, sensor of the temperature control and ignition lock's contacts.
The on-board computer, the alarm system, the radio equipment, the external outline lighting and interior lighting
connected to the onboard network though the differential fuses.

Keywords: sensors, field-effect transistor, on-board system, fuses, vehicle/
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