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Pedepar

N3menenue niauHbl (a3 BIyCKa M BBIMYCKa MO3BOJIIET MEHSATh XapaKTEPUCTUKH
JIBUTATEJISI, YTO LIMPOKO MPUMEHsETCS B aBTocnopTe. KpynHblil sSsIMOHCKUN aBTOMPO-
W3BOUTENb GUpMbl HONdas 1oCcTmKeHNsT HAMTYUIINX XapaKTEePUCTUK JIBUTATEIIS
B JIFOOBIX YCJIOBUSX pabOThI, pazpadboTan u ucnosb3yet cucremy VTEC, aBTomaTnye-
CKU U3MEHSIONIYIO (ha3bl ra3opacipeiesieHus.

B nanHo# cTaThe paccMOTpeHBI OCHOBHBIE BapraHThl cucteMbl VTEC.

KuaroueBrblie cioBa: usMeHeHue (pa3 razopacnpenesieHus, dJIEKTpOHHAsE cucTemMa
yIIpaBJICHUs, IBUTATENIM BHYTPEHHETO cropanus pupmsl Honda.

APPEARANCE AND DEVELOPMENT
OF THE ELECTRONIC SYSTEM VALVE PHASE CONTROL

A. M. Levdansky, Y. V. Kudritsky, N. S. Yalkovsky

Abstract
Changing the length of the intake and exhaust ghalews you to change the
characteristics of the engine, which is widely usedhotorsport. The large Japanese
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automaker Honda has developed and uses the VTEEnsywshich automatically
changes the timing phases, to achieve the bestrpehce in all engine operating
conditions.

This article discusses the main options for the €&ystem.

Keywords: valve timing change, electronic control systemnés internal com-
bustion engines.

Beenenne

B 0OBIYHOM YETBIPEXTAaKTHOM JBUTATENIE BHYTPEHHETO CTOpPaHUs BIYCKHBIC H
BBIMTYCKHBIE KJIAMlaHbl YIPABIAIOTCS KyJlaukaMu pacnpenBana. @opma 3TUX Kyjad-
KOB OIpe/ensieT MOMEHT Hayajaa OTKPBITHS, X0 M KOHEIl OTKPBITUS KJalaHa OT-
HOCHUTEJBHO Tpolecca padboTsl aBuratens. M3-3a pa3nuyHOro MOBEAEHUS TOIUIH-
BOBO3IYIITHOW CMECH M OTPa0OTaHHBIX Ta30B B MMJIMHJIPE 0 M TOCIE 3aXUTAHUS
Ha pasHbIX 00OpoTax JBHUraTenss TPeOyITCS pa3IM4YHble HACTPOWKU pPabOTHI
kianaHoB. Tak, OoNTHMalbHOE COOTHOIICHHE MOMEHTA, X0/a M MPOIOKUTEIIBHO-
CTH OTKPBITHS KJIallaHa Ha HU3KUX 000pOTax, BBUILETCSA B HEJAOCTATOYHOE HAIOJI-
HEHUE IWIMHAPOB Ha BBICOKUX 000pOTaxX, YTO CHJIBHO YMEHBIIUT BBIXOJHYIO
MOIIHOCTh. W Ha000pOT, ONTHUMAaJbHbIE HACTPOMKHU [JIi BBICOKMX OOOPOTOB
NpUBEIYT K HEYCTOMYMBON paboTe Ha X0JIOCTOM XOony. B mmeane nBurarensb J0Ji-
KEH YMETh M3MEHATh 3T YCTAHOBKM B IIMPOKHX Mpejesax, MOJACTPauBasiCh MOJ
CUTYAIHIO.

[lepBbie M3BECTHBIE MOMBITKH M3MEHEHUs (a3 razopacrpeneiacHus ObUId Tpen-
npuHatel B 1903 r., kornma Amoncon Il. bpam u3 [erpoitta marentom CIIA
Ne 767,794npennoxxun U3MEHATh MPHUBOJI BIIYCKHBIX KJIAIIaHOB B PYYHOM PEKHUME,
YTO HE MPWKUIOCH M3-3a TPOMO3IKOCTH KOHCTpykiuu. B 1989r. Ha smoHCcKOM aB-
TOMOOMIBHOM phIHKE, @ B 1991r. —Ha peiake CIJA nosBuiucek nepBbie aBTOMOOU-
nu, ocHamieHHble cuctemMamu VTEC. D10 Ol OEH3MHOBBIE JIBUTATENIM BHYTPEHHE-
ro cropanwus pupmsr Honda.

VTEC

A66pesuarypa VTEC nonHocThIO pacmmdpoBsiBaeTcs kak Variable Valve Tim-
ingand Lift Electronic Controluro B nepeBoje Ha PyCCKUi S3bIK O3HAYAET: DJICK-
TPOHHAsI CUCTEMa YIPABIICHUS BPEMEHEM OTKPBITUS M BBICOTON MOJbEMa KJIalaHOB.
Wnu mporie: 31eKTpoHHAas cUcTeMa peryiIupoBKy ¢a3 razopacnpezaeneHus. Cucrema
no3BosisieT A(Q(PEKTUBHO YIPaBISITh HAMOJHEHHEM TOITMBHO-BO3IYIIHON CMe-
ChIO KaMep cropanusi. M3HauanbHO co3/AaBaiachk AJsl YCIOBHM aTMOC(EpPHOTO J1aBie-
HUSI, HO TO3)KE cTaja MPUMEHSITHCS U B JIBUTATENSIX C HaqayBoM. Ha HU3KHX 000po-
Tax JBUTATENS CHUCTEMa 00eCTeYnBaeT SKOHOMHUHBIM PEKUM pabOThl, HA CPEIHUX —
MaKCHUMAaJIbHBIA KPYTAIIUH MOMEHT, HA MaKCUMAJIBHBIX 000pOTaX — MaKCHMaTbHYIO
MOIIIHOCTb.

OO6muit mpunnun y Bcex VTEC onnHakoBBINA: HUCHOJb30BAHUE JIJII KOHKPETHOTO
KJIanaHa pa3nyHbIX M0 MPOGUII0 KyJIayKoB ISl Pa3HBIX PEKHUMOB pabOThI, MyTEM
3aMBIKaHUsI POKEPOB WJIM KOPOMBICET HEOOIBIIUM CTEPKHEM, CABUTAEMbIM J1aBIICHU-
em Macina. Cuctema oueHb MPOCTa U Ha/IekKHA (PUCYHOK 1).
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Pucynox 1 —Ilpunyun padomut

3a rojipl SKCIUTyaTaluy ObUIA peaar30BaHbl pasnuunbie kKoHcTpykiuuun VTEC [1, 2].
OcHOBHBIE M3 HUX PACCMOTPHUM HITKE.

1. SOHC VTEC.Cucrtema ucnoyib3yeTcsi Ha JBUTATENSIX C OJTHUM BEPXHUM pac-
npensaiom (SOHC).B ocHOBHOM IpHMEHSIETCS JJIs ONTHMHU3AIMU PaOdOThI BITYCK-
HBIX KJIarmaHoB, DPHEKTUBHOCTh pabOThl HECKOJbKO HUXKe, ueM Yy DOHC VTEC,ox1-
HAaKO OHAa KOHCTPYKTHBHO IPOIIE U 0OECIIEYNBACT IBUTATEIIO0 MEHBIITNE Ta0apuThl U
maccy. Tak, ocHoBHas 3agaua SOHC VTEC-E -mMakcuManbHO CHU3UTH Pacxo]l TOM-
JMBa W yIY4YIINTh SKOJOTHYECKUE ToKa3aTenud. Ha manbix oboporax aBUrarenb pa-
O6oTaeT Ha 00€THEHHOW TOIJIMBOBO3AYIIHON CMECH, KOTOpas MOCTYMaeT B €ro IIH-
JUHAPHI TOJIBKO Yepe3 OJIMH BIMYCKHOW KianaH. [lonmaB Tyma, pabodast cMech HauYMHa-
€T MHTECHCUBHO 3aBUXPATHCS, Onarogaps yeMy oOecleunBaeTcs €€ YCTOMYHBOE CTo-
panue. [Ipu yBenumuenuu obopotoB cpabateiBaeT cuctema VTEC, u Torma oba kia-
MaHa HAYMHAIOT COBMECTHYIO PaboTy.

SOHC VTECumeer psi NpeMMyIIECTB MO CPABHEHUIO C CHCTEMaMHU C JIBYMS
BepxHumu pacnpenpagamu (DOHC), cpenn KOTOpBIX MPOCTOTa KOHCTPYKIIMU, KOM-
MAKTHOCTh JIBUTATENsl 32 CUYET €ro HEe3HAYUTEIbHOW MIMPHUHBI, MeHbIINHI Bec. Kpome
toro, SOHC VTECB03MOXXHO BIIOJHE JIETKO MCITOJIH30BATh HA JBUTATENSIX MPEIbI-
TYIIEro MOKOJICHHS, TeM CaMbIM MOJIEPHU3UPYs MX. B MTOre CHIIOBBIE arperarsbl C
SOHC VTECaocTuraror Tex xe pe3yibTaToB, 4TO U 00jiee JOPOTHE CUCTEMBI.

2. I'azopacnpenenurenbupii Mexanu3m 3-stage SOHC VTECDToT MexaHusm
npeacrasiuser coboit oowbeauHenue cuctembl SOHC VTEC u SOHC VTEC-E.
Ota cucTemMa UMeeT He JBa pekuma paboThl, a Tpu. B 30He HU3KHUX 0OOPOTOB CUCTE-
Ma oOecreynBaeT SKOHOMHYHBIA PEXUM pabOThl IBUTATENs HA 00CTHEHHOW TOILIH-
BoBo3ayIHOH cMecH (kak VTEC-E). B 3ToM city4ae UCIob3yeTcsl TOIBKO OJUH U3
BITYCKHBIX KJlanmaHoB. Ha cpemnnx o6oporax B paboTy BKIIIOUAETCS BTOPOU KjlamaH,
HO (pa3bl Ta30pacipeiesieHns U BBICOTA MOJAbEMa KJIalmaHOB HE W3MeHstoTcs. J|Bura-
TeTbh B OTOM Cllydae pealn3yeT BBICOKHH KpYTAIIMi MOMEHT. Ha pexxnme BBICOKHX
000pOTOB 00a KJaraHa yrnpaBisSioTCS OJHUM IEHTPATLHBIM KyJIa4KOM, OTBEYAIOIIAM
3a CHSTHE C JBUTareis MaKCHUMaJIbHOW MOIHOCTH. JTa CHCTEMa JIOCTAaTOYHO
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yHHBepcanbHa. Tak, Hanmpumep, ABUrareiab oobemMoM 1,5 autpa ¢ TakuM rasopacmpe-
JEUTEIbHBIM MEXaHU3MOM MPOSIBISIET HEIUIOXYIO YIEIbHYI0 MOIIHOCTH: 86 . c.
Ha 1 1 pabouero o6bema. OQHOBPEMEHHO C ATHM, €CJIH JBUraTesb paboTaer B mep-
BOM, SKOHOMUYHOM 12-KJIamaHHOM pEeXHME, pacXo] MPH JBMKEHUH C MOCTOSHHOM
ckopocThio 60 km/4 Ha aBToMOoOMIIe HONdaCiviccocrasser okono 3,51 Ha 100kM.

3. DOHC VTEC.CucreMa npuMeHsieTCs] Ha JBUTATENSAX C ABYMsI BEPXHUMU pac-
npensaiamu (DOHC). [To3BosnsieT ynpaBisiTh Kak BIYCKHBIMH, TaK M BBITYCKHBIMH
KJIarlaHaMmHu, o0ecrieunBas 00Jiee BBICOKYIO ITPOU3BOAUTENBHOCTh. OCHOBOM I KOH-
ctpyupoBanuss DOHC VTEC cran mmpoko npumeHsemblii 4-Kj1anmaHHBIN razopac-
npeaenuTenbHbi Mexanu3M. B cucreme DOHC VTEC ny1s kaxaoro psjia KiarnaHoB
(BITyCKHBIX U BBITYCKHBIX) PEAYCMOTPEHO YCTPOMCTBO OTIEIBHOTO pacipe/iBalia.

Ha kaxxapie nBa kianaHa IpUXOIUTCS TPU KyJlauka Ha paclpeieTuTeIbHOM Bay.
BbokoBble nBa mpeqHazHavyeHbl A7 paOOThl JBUTATENS HA HU3KUX U CPEIHUX 000po-
Tax, [EHTPaJbHbII — Ha BbICOKMX. Kynauku BO3IEUCTBYIOT Ha KjanaHa 4yepe3 poke-
POB, KOTOpBIX TOXKE TPW Ha JiBa KjianaHa. Bce Tpu pokepa 000pyaoBaHbI THIPABIIU-
YEeCKH YIPABIAEMbIMHU MOPIIEHBKAMU, KOTOPbIE MPU HAJIWYUH YIPABISIOLIETO BO3-
JEUCTBUS CABUTAIOTCA U COCAMHSIOT UX B eAuHoe 1eioe. Cpeqnuit pokep 006opyo-
BaH CHELUATbHON MPYKUHOM, KOTOpas 00eCIeYnBaeT MOCTOSHHBIN KOHTAKT KyJlauKa
C POKEpPOM Ha HU3KUX U CPEAHUX 000pPOTaX.

[Tpu pabote nBUraresss Ha MaJIbIX 000POTAX POKEPHI HE 3a0JIOKUPOBAHBI, U KaXkKIbIi
U3 HUX COBEPINACT HE3aBUCHMOE JBWKEHHE IO 3aKOHY, OMMCHIBAEMOMY COOTBETCTBY-
IOIMM KysnadkoM. [Ipu 3ToM cpeaHuii KyladoK XOTs U BpallaeTcsi BMECTE C OCTaJbHbI-
MU, HO B paboTe ra3opacnpeesIMTeIbHOr0 MEXaHU3Ma Y4acTusl He TPUHUMAET.

Kak Tonbko ABurarenb nepeiner Ha peXKUM BBICOKHX OOOpPOTOB, 3JIEKTPOHHBIH
“MO3r” 0TIacT KOMaH]ly Ha UCIOJIHSIOIIEE YCTPOMCTBO, B pe3yJbTaTe JAaBJICHUE Mac-
Jla 3aCTaBUT MOPUIEHbKU B pOKEpax HadaTh MEepeMellaThCs, YTO MPUBENET K OJIOKU-
pOBKE mocieAHHX. TakuM 00pa3oM, BCE 3JIEMEHThI 3TOW TPYIIbI CTAHYT MOJKOH-
TPOJBHBIMU OAHOMY IIEHTPATbHOMY KYyJIAUKy, KOTOPBIN TEMepb CaMOCTOATEIBHO CTa-
HET YIpaBJsATh pab0TON 000MX KIIAaHOB.

4, Cucrema I-VTEC (“” o3naugaer muteimektyanpHbiii (intelligent)) seasercs
HaubOonee mporpeccuBHor Bepcueit VITEC, kotopas codyetaer B cebe TEXHOJIOTHH
VTEC u VTC (Variable Timing Control)aro mo3BossieT HempepbIBBHO W3MEHSThH
(da3bl razopacnpeneneHus MIABHO U JUHAMMYECKH Ha pacipe/Balie BIYCKHBIX Kia-
nanoB B cucreme DOHC VTEC.

B 30ne Hu3kux ob6opotroB VTEC oGecrneunBaeT SKOHOMHYHBIA PEKUM PabOTHI
JBUTATENsI Ha 00€THEHHON TOIIMBOBO3MYyIIHON cMecu. Ha cpennux obopoTtax (aszsl
ra3opacnpeielieHus U3MEHSIOTCS TaK, YTOObl MOJYyYUTh MaKCUMAbHBINA KPYTSIIH
momeHT. Hy, a korga 000poThl BUraTessi BHICOKUE, cucTemMa paboTaeT He Ha HKOHO-
MHUI0, & Ha JIOCTHXKEHHUE MAKCUMaJIbHOW MOIIHOCTH.

Konctpyxknus i-VTEC npenmnonaraer ucrmoinb30BaHUE JOMOJHATEIIBHON CHCTEMBI
VTC, HenpepbIBHO PETyIUPYIONIYI0 MOMEHT Hauaja OTKPBITUS BIYCKHBIX KJIalNaHOB.
@da3bl OTKPHITUS BIYCKHBIX KJIAMAHOB 33Jal0TCS B 3aBUCUMOCTH OT HArpy3Kd JBUTa-
TEJsl U PETYJIUPYIOTCS OCPEACTBOM U3MEHEHHUS YIJia YCTAaHOBKHU BITYCKHOTO pacrpe-
JEUTENIbHOTO BaJla OTHOCUTEIBHO BBITYCKHOTO.

[Ipumenenue cucrembl VTC mo3BossieT 3¢ @deKTUBHEE HAIMOIHATH IHJIMHAPHI
JBUTATENS] TOIUTMBOBO3IYIIHON CMEChIO, UTO BBIPAXKAETCSA B YBEIMYCHUH MOIIHOCTH
asurarens Ha 20 %, kpytsmero momenta Ha 10 %, cHuKeHUH pacxoAa TOIUIMBA U
YMEHbIIIEHUU BpeaHbIX BbIOpocoB Ha 10—20 %.
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[Tpu BbICOKHX 000pOTax BpEMEHHU HAa OTKPHITUE-3aKPBITHE KIIAMAHOB 3HAYUTEIIBHO
MEHBIIIE, XOTs TOIUIMBOBO3IYIIHON CMECH HYXHO mojaBaTh Oonbiie. CieaoBaresb-
HO, HEOOXOAMMO YBEIUYUTH (pa3y OTKPBITUS U BBICOTY MOABEMA KjlalaHa, 4YeM U 3a-
numaetrcss VITEC, a cucrema VTC “cozmaer OnaronpusiTHbIE yCIOBUS JJis €€ -
(beKkTUBHOM pabOTHI.

Ecmu cuctema VTEC ¢ nomonipio TOMOJHUTENBHOTO Kyjadka MO3BOJIIET BOIHATh
KJ1araHbl [IyOXe U HE3HAYUTENIbHO YBEJIMUMBAET BPEMS OTKPBITOro coctosiHus, To VTC
JaeT BO3MOXKHOCTh JIOBEPHYTh PACHpeaBall TAKMM 0Opa3oM, 4TO KJIAMaHbl OTKPOIOTCS
paHbliIe, YTO CIIOCOOCTBYET Oojiee IPPEKTUBHOMY MTPOAYBAHUIO WIIMHAPOB. B oTinnune
oT ocHoBHOU cuctembl VTEC, koTopast BKIIIOYaeTCsl B ONPENEIEHHOM J1ana3oHe 000-
poTOB, nononHuTebHas cuctema VT C paboTaeT MOCTOSIHHO U HETIPEPBIBHO, PEryIUPYS
MOMEHT OTKPBITHS BIIyCKHBIX KJIAIIaHOB B 3aBUCMOCTH OT Harpy3KH Ha JABUraTeb.

3akiouenue

CemeiicTBO raszopacrpenenuTenbHbix Mexanu3smoB VTEC gaer mpocto mopasu-
TeNbHBIN 3(PPEKT: X MOTOPHI YMEIOT MOACTPAUBATHLCS MO/ HArpy3KY, MPEIOCTaBIISI
OTPOMHYIO MOIIHOCTb IIPU CKPOMHOM paboueM oOveme. M B TO ke BpeMsl Ha XOJI0-
CTOM M MaJIOM XOJaX SIHOHCKHE MOTOPBI MMOPAKAIOT BBLAAKOLIEICS SKOHOMUYHOCTHIO.
Bnionne BO3MOXXHO, YTO CleayrOIIKUM dTarnoM B pa3Butuu cuctem VTEC craner me-
XaHU3M C OT/EIBHBIMHU COJICHOMIAMH (OT KOTOPBIX IMOKAa OTKA3aJHCh M3-32 BBICOKOM
CTOMMOCTH) Ha Ka)IIblii KJIANIaH, YTO MO3BOJIUT C XUPYPTUYECKON TOYHOCTBIO PETy-
JMPOBATh OTKPHITHE KiIanaHoB. ATmocdepHbie nsurarenu ¢upmel Honda nmeror
IpEeUMYyILECTBa Mepes; TypOUPOBAaHHBIMU JIBUTaTENIIMU JIPYTUX HPOU3BOAUTENECH B
TOM, 9TO TypOMHA COKpaiaet pecypc motopa. Takum obpazom, cucrema VTEC sB-
JSIETCs elle OAHUM MHHOBAIMOHHBIM MOJXOJOM B CO3/aHHUU MOIIHOTO Majioo0beM-
HOTO JIBUTATENs, O3BOJISIOLIETO C KaXKI0r0 JIMTpa MOTopa cHuMath 10 1201. c.
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