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HNIABUIIEHHS MIINHOCTI I TPIBOMEXAHIYHUX XAPAKTEPUCTUK EJIEMEHTIB
MAHNIMHOBYAIBHUX KOHCTPYKIIN HA OCHOBI KOMBIHOBAHUX METO/IB 3MIIIHEHHSA
MMPUITIOBEPXHEBUX IIIAPIB

H. A. Tkauyk, O. B. Bepemenvuuk, A. B. I'paboecovkuii, C. O. Kpasuenxo, C. I0. Binuk

VY cratTi 3anpornoHOBaHO CIIOCOOH MiABHUINEHHS MIITHOCTI 1 TpiOOMEXaHIYHUX XapaKTePHCTUK eJIEMCHTIB MAaIIMHOOY/[iBHUX
KOHCTPYKIIH Ha OCHOBI KOMOIHOBaHUX METO/IB 3MIIHEHHS IIOBEPXHEBHX IIapiB. 3 BUKOPUCTAHHSIM OTPHMAHUX EKCIIEPUMEHTa-
JBHUX JJAaHUX 1 pe3y/IbTaTiB JabOPaTOPHUX JOCHTIPKCHb BCTAHOBJIEH] JIedKi (hi3MKO-MEXaHI9HI XapaKTePHCTHKN YyTBOPEHUX TAKUM
YMHOM ITOBEPXHEBUX IIapiB Jeraneil. Po3B'13aHa 3amaua KOHTAKTHOI B3a€MOZiT 3MIIHEHNX AeTanell KOHCTpYKIil. BecranoBineHo
XapakTepHi 0COOIMBOCTI PO3MO/LTY KOHTAKTHUX THCKIB 1 HANIPYT B CIIOTYYeHHI 3MiIHEHUX Aertanei JIB3.

INCREASE STRENGTH AND PERFORMANCE TRIBOMEC ELEMENTS OF MACHINE DESIGN ON
THE BASIS OF COMBINED METHODS OF HARDENING OF THE SURFACE LAYERS
N. Tkachuk, O. Veretelnik A. Grabowski, S. Kravchenko, S. Belik
The article suggests ways to improve the strength and characteristics of the elements tribomehanicheskih engineering
designs based on the combined methods of hardening of the surface layers. These experimental data and results of laboratory
investigations have revealed some physical and mechanical characteristics of the thus formed on parts of the surface layers. The
problem of contact interaction of parts hardened structures. The characteristic features of the distribution of contact pressures and

stresses in conjunction reinforced engine parts.
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IIYTHU HOBBIINEHUSA 39OPPEKTUBHOCTU IIPUMEHEHUA
JIBC KAK CWJIOBOI YCTAHOBKH ABTOMOBWJIA XAJIN-34

TIpeocmasnenvi pe3ynomamel NOUCKA Nymell CHUICEHUS pacxo0a MONIu8a pekopoHvim agmomoounem XAJH-34 npu
UCNONB30BAHUU 8 KAYeCHmEe CUN08OU YCMAHOBKU MANOIUMPAIICHO20 Yemblpexmaxmuoeo ogueamens. Coenar 8v1800 0
YenecoobpasHOCMU USMEHEHUs BHEWH el CKOPOCIMHOU Xapakmepucmuxy npu 6e30pocceibHoM pe2yiuposanuu. Boi-
NOJIHEHbL NPe0sapumellbHble paciemyl, NOKA3bl8arujie 3PPeKmusHOCHb MOOEPHUIAYUL O8ULAMENS YEeNUYEeHUEM

CMenenu Cocamus i Xxo0a NOPUWIHAL.

Breaenne

ExxerogHo MexAyHAapOOHBIE COPEBHOBAHMS Ha
skoHOMHYHOCTH Shell Eco-marathon [1] coGuparot
6onee 200 xomann u 3000 cTyneHTOB-y4acTHUKOB. B
2010 rogy B 3THX COPEBHOBAaHUSX BIIEPBBIE y4acCTBO-
Basia komaHja u3 Ykpaunsl. Ctynentsl XHAZY B Jla-
Goparopun ckopocTHbIX aBTromobmienr (JICA) mo-
crpowny aBToMoOmts XAJIU-34 [2], Morymmii KOHKY-
pPHPOBATH C EBPONEHCKIMHI KOMaH/IaMH JIeMOHCTPHUPYS
TIOTEHINAJl OTEYECTBEHHON IIKOJIBI aBTOMOOHIIECTpOe-
HUSL.

TpexisieTHee yyacTHe YKPauMHCKONW KOMaHIBI B CO-
pesHoBanusax Shell Eco-marathon na aBTOMOOMIE
XAJI1-34 mo3BONSIET yCTaHABIUBATb PEKOPABI YK-
pauHbl IO 3KOHOMHUYHOCTH. K coxaseHuro, ycrexu
OCTAIOTCSl JIOKAJIBHBIMH, MO3BOJISIFOIUMHY IIEPBEHCTBO-
BaTh TONBKO HA IMOCTCOBETCKOM IpocTpaHcTBe. Ilo-
9TOMY aKTYaJIbHBIM SIBISIETCSI COBEPILEHCTBOBaHHE
aBTOMOOWISA. AHaNM3 IOKa3bIBaeT, YTO pE3epPBaMHU
yinyumeHus: nokasatened XAJIW-34 sBndrorcs cHU-
KEHHE Macchl aBTOMOOWJIS, YIy4IIEHHE €ro a’poiu-
HaMUKH{, IPUMEHEHUE INEPEJOBBIX TEXHOJOTHUH Tene-
MeTpud. OTHaKO BaYKHEHIIMM YCIIOBHEM OOecIedeHus
KOHKYPEHTOCIIOCOOHOCTH ~ aBTOMOOWJISL  SIBIISIETCS
YIIydllIeHHe TEXHUKO-DKOHOMHUYECKHX IIOKa3aTesnen
JIBUTATEIIs.

AHanu3 nyoaukanui

OnbIT y4aCTHUKOB ITOKa3bIBAET, YTO aBTOMOOWIIb
B YCIJIOBUSIX TOHKH JIOJDKEH IEPEMEIAThCS B PeKUMAax
pasroHa u Hakara. [Ipy 3TOM BBIIOJIHHUTH PETJIAMEHT
CcOopeBHOBaHUs [3] BO3MOXKHO B Cllydae NPOXOXKICHUS
Tpacchl CO cpemHei ckopocthio 30 kM/4. Jlns mocTH-
KEHUs YKa3aHHOW CKOPOCTH IEepPEMEILCHUSI aBTOMOOH-
mo Maccord 1o 100 kr ¢ muioroM He Tpedyercst Mol-
HOT'O CHUJIOBOrO arperara. [ aBHOW 3ajauell IBUraTelns
sIBIIsieTCsT o0ecIieueHre pa3roHa J10 3aJJaHHOM CKOPOCTH
32 MUHMMAJIBHBIM NTPOMEXYTOK BPEMEHH, COCTaBJISIIO-
i oxono 10 cexyna. [lng nanpHeWinero aHaimsa
YCIIOBUI pa0OTHl NBUTATENs CIEAYeT BBIAEIUTH JBa
9Tara yCHemHoro NpoXmKIASHUS JUCTAHIMH: CTapT U
YCKOpEHHE aBTOMOOWIISI Ha Tpacce B CIIydae Mpeseib-
HO JOMYCTUMOTO ITaJieHUsI €r0 CKOPOCTH BCIIE/ICTBUE
TpeHUs, I3MeHeHus npoduist nmytu u T.4. Jluneps! co-
PEBHOBaHMIA 3aIyCKalOT ABHIaTellb BCETO JIBa pasa 3a
Kpyr' NpOTSHKEHHOCThIO 1626 M. Tak Kak Lienbio co-
PEBHOBaHUS SIBISAETCS JOCTW)KEHHE MaKCUMaJIbHOW
SKOHOMHYHOCTH, TO YYaCTHUKM COPEBHOBAaHWH HC-
MONB3YIOT B CBOMX OOJHMIAaX CHIIOBBIE YCTaHOBKH C
MaKCHUManbHOH 3((eKTHBHOCTBIO. YUYaCTHUKH, BBI-
CTynaroue B Kiaccupukauuu «J{Burarenu BHYTpeH-
HEr0 CropaHusi ¢ IPUHYAUTEIBHBIM BOCIIAMEHEHHUEM
B ITOJABJISIOIIEM OOJIBIIUHCTBE MCIIOIb3YIOT YEThIpeX-
TaKTHbIE JBUTATEIH C MUHHM TeXHHKHA. CaMbIM IIOITy-
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JSIPHBIM cpefy ydacTHUKOB (90-95%) sBisiercst yersl-
pexrtaktHbI gBuratens 14Y3,5/2,6 (HONDA GX-25)

(puc. 1) [4].

Puc. 1 Jleucamens HONDA GX-25(35)

Pe3ynbrathl, momydeHHblE B 3ae€34axX, MOKa3ad
MpeJenbHO BO3MOXKHOE 3HaYEHHE MPU UCIOIb30BAHUU
Takoro cepuitHoro nsurarens (okoimo 800 kM Ha
1 nutpe GensuHa). [103TOMY KOMaH[BI IIBITAIOTCS CHE-
JaTh JBUTATEIb MaKCHMaJbHO 3(PQEKTHBHBIM ITyTEM
€ro MojepHHM3alMU. Tak Kak IOKa3aTeld KOMAaH[bI
XHAZLY He nocTUraroT yKa3aHHOIO MpelelnbHO BO3-
MOJKHOTO 3Ha4€HHUs, TO Ha IEPBOM 1TaIle COBEPILEHCT-
BOBAaHWSI CWJIOBOM YCT@HOBKM IIeJI€cO00pa3HO pac-

CMOTpPETh BO3MOXKHBIC CITOCOOBI TIOBEIIIICHHS TTApaMeT-
pos nBuratens HONDA GX-25, mMakcUMallbHO HC-
TTOJTB3YS AJIIEMEHTHYIO 0a3y IBUTATEINA-TIPOTOTHIIA.

Ilesb 1 MOCTAHOBKA 331244

Ilenplo maHHOrO MCCIENOBaHUS ABISAETCA OIpe-
JIeJIeHre TyTel CHIDKEHUS pacxojia TOIUIMBA YEThIPEX-
TaKTHOT'O JIBUTATEIIS C IPUHYAUTCIBHBIM BOCIUTAMCHE-
muem HONDA GX-25(35).

JIAst JOCTHOKEHHUS IOCTABJICHHOM IeTd Heo0Xo-
JIUMO PELINTh CIEAYIOIIUE 3a0a4u:

1. TIpoecTu aHanu3 myTell COBEPIIEHCTBOBAHUS
JIBUTATEITS.

2. TlpemioxuTh METONUKY MOJCPHU3AIUH JIBU-
raTess.

AHaju3 myTeil COBepHICHCTBOBAHHMS [BUTaTe-
Js

[IpoBeneHHbIA aHaNU3 MOKa3bIBAET, YTO YUACTHU-
KM, TIOKa3aBIlIUe PEKOPAHBIE PE3YNbTAThI, UCIOIB3YIOT
MOPIITHEBBIC JIBUTATEIH COOCTBCHHOW KOHCTPYKITHH.
['MaBHBIM OTITMUMEM JTHX JBHUTATEICH SBISCTCS JKC-
TpEMaJIbHO BBICOKAsl CTEIIEHb CXKAaTHs (€) U COOTHOIIIE-
HUE XOJ mopiHs/muamerp mutuHapa (S/D) Oonee 2-X.
Jlydmue pe3ynabTaThl, IOKa3aHHBIE B YCIOBUSX COPEB-
HOBaHUI MPEICTaBIICHEI B Ta0I. 1.
[MoBeimenue KIIJ aBuratenst cienyer OXUAATb

TIPH BBITIOTHCHUH OCHOBHBIX YCITOBHIA:

— YBEJIMYEHHUE CTENEHU CHKATus;

— CHW)KCHHUC MEXaHUYECKUX MOTEPb;

— yBeJIMYEHHWE XO/a IOPUIHSA Ui OoJiee MOIHO-
r'O cropaHus pabouero Tena;

— yBenndeHue Kod(UINEHTA HATIOIHEHNS;
YCOBEPIICHCTBOBAHUE CHUCTEM 3a)KUTaHWsl U ToAaydu
TOIJINBA.

Tabnuna 1. [TokazaTenn KoMaH/I-y4acTHHL copeBHOBaHMi B Kiacce «[loprnaessie /IBC ¢ npuHyIuTENbHBIM

BOCILTAMEHEHHEM))
3ansiToe Me- Pesyabrar, OcHoBHBIE TapaMeTPbl
Komanpna, crpana CTO, Tom o/ JlBurarenb
aBTOMOOWIIb S/D, mm &
OpuruHaabHbII
HAHT, ®panmus|5] | 1-e, Mukpomxoynas | 2013 2980 A-x TaxTHBI 30 o’ H.1. H.1.
2-e,Megametre 2013 2696 58/31,5 14/22
OpuruHaabHbII
GAMF, Benrpus 2-e 2012 2661 4-X TaKTHBIN 60727 17
[6, 7] 8-¢ 2010 1588 45/31,5
- - | 600-800 HONDA GX:25 29/35 8
4-X TaKHbIN
3-e, Remmi-7 2013 2694 4-X TaKTHBIN 70/27,7 16,8
Remmi team, Guk- Remmi-6B 2002 | 2485 4-X TAKTHBIiA 55/39 17,3
nsHans [8]
Remmi-5E 1998 1689 4-X TaKTHBIN 43/35 15
PennStateUniversity, Bridge&Stratton
CIIIA [9] l-e, CT 2.0 2013 1529 Aox TAKTHEL 47,7/65,1
JICA, Yxkpauna [2] 23-e, XAJIN-34 2011 575 HZ)NDA GX_\,ZS 29/35 8
-X TaKTHBIH
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U3 Teopun psuratenei uzBectHo [10], yto mo-
Boimienne KITJI uukina OTTO CBSI3aHO € YBEIUYEHHUEM
CTCTICHU CXKATHSI U XOJA TIOPIITHS.

Onenka 3(QPEKTUBHOCTH YBEIMYCHUS S U € B
npuratenie HONDA GX-25 BeinonHena B cpege AVL
BOOST (puc. 2, 3). Beibop cpeabl MomennpoBaHUA
00yCIIOBJICH BO3MOXKHOCTBIO B AanmbHelmieM B AVL
Cruise MpOBECTH pacUETHOE HCCIICIOBAHNE TIPOIIECCOB,
MPOUCXO/SIIIMX B JIBUraTelie HEMOCPEACTBEHHO B YyC-
JIOBUSIX copeBHOBaHUM. C 3TOW IIENIbI0 MOATOTOBJIEHA
MOJIETIb.

MeporpustreM, BICKYIIUM H3MECHEHHE KOHCT-
PYKIUU JBUTATEN,
mopirHs. OTBIT TOKA3bIBAET, YTO aBTOMOOWIIIO B XOJIE
COPEBHOBAHUI JIOCTaTOYHA MOILIHOCTb, HE IIPEBHI-
matotmiast 0,8 kBr. Yeenuuenue S ¢ 26 mm 110 35 Mm
IIPH COXPAHCHWH IITATHOW CTEIICHU CXKATHUS TO3BOJIU-
JIO CHA3WUTH YaCTOTY BpAIICHUS KOJIICHYATOr'0 Basia s
JIOCTIDKEHUST yKazaHHOW MmouHoctu ¢ 7000 mur 10
4650 mus™' (TabuL. 2), YTO TAKKE MOIOKHTEIBHO MO-
BIUSAJIO HA KPYTSIIUH MOMEHT, KOTOPBIH BO3pOC Ha
22 %.

SABJIACTCA YBCIMYCHHUEC XOIa

R1 ¢ R3 SB1

PL1 pL2 PL3
4 g & sB2
| | | | MP10
| Y |

N
»

Puc. 2. Pacuemnas cxema osucamens

Pacuersr pabodero mporecca Mmoka3aid, 4TO JI0-
MOJIHUTENIBHOE YBEIUYEHUE T'€OMETPUUYECKON CTENEHU
cXKaTusl co WTATHRIX 8 10 11 enuHUI MO3BONMUT CHU-
3UTh pacxon TorumBa Ha 11,5 % u yBennants addek-
THUBHBIC TTOKA3aTEIH IBUTATENS (MOUTHOCTbD, KPYTSIIIHIA
MoMmeHT). JlanpHeiimee yBenmuueHue € n0 17 emuHUIL
MO3BOJIUT AOMOJHUTEIBHO CHU3UTh PAcX0/] TOIUIMBA Ha
5 %. Ho mpu Takoil BBICOKOM CTENEHU CHKATHUS BO3HU-
KaeT mpobiema aetoHanuu. J{ns OOpsOBI ¢ JTaHHBIM
SIBJICHUEM KOMaHJbl — JTUAEPbl COPEBHOBAHUI UCIOJIb-
3YIOT CHCTEMbl 3a)KUTaHMS TOBBIIIEHHOW 3HEPIHU C
YCTaHOBKOW JIBYX CBedY Ha OAWH HUIUHAP. Mcnomb3y-
I0TCS TaK)Ke JETOHAIMOHHO CTOWMKHE TOIUIMBA, TaKUe
Kak 3TaHo.
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Puc. 3. Cxopocmuuie xapaxmepucmuxu:
1 — wmammnoni dsueamens S = 26 um, € = 8;
2-8S=35mme=83-S=35mm,e=11

BaxHOll mnpeAnochUIKOH, MO3BOISAIOMIENH pac-
CMaTpUBaTh BO3MOXHOCTb TOBBIIICHHS CTEIEHH CXKa-
st 10 17, sBisercs orpaHWYEeHHOE BpeMs paboThI
neurarensd. CrenoBaTenbHO, B HAANOPIIHEBOM IIPO-
CTPaHCTBE HE BO3HUKHET MPEIOCHIIOK JUIsl BOSHUKHO-
BeHUs neroHanmu. M3BectHo [11], 4TO mOBBILIEHHE
TeMIepaTypbl MOBEPXHOCTEN, OrpaHHMYUBAIOIINX Ka-
Mepy CropaHusl, JOCTaTOYHO MHEPLUOHHBIN MPOLECC C
XapaKTepHOil MOCTOAHHOH Bpemenn k = 0,022 ¢'. B
TaKOM ClIy4ae AJsl YCIIOBHIl ITycKa ABUraTemsl C BBIXO-
JIOM Ha HOMHHAJIBHBIH pEXHM (CTapT aBTOMOOWIS B
TedeHne T = 11 c), MOBBIIICHHE TEMIIEPaTyphl THHIIA
MOPUIHS COCTaBUT 1 — = 0,221 wnm 22,1 % ot non-
Horo mepenana. [locTosiHHast BpeMeHHM k TomydeHa
OKCHEPUMEHTAIBHO MPH  UCHBITAHUAX  JBUraTens
CM/I-60 B mporecce 3amycka NporpeToro JBUraTels ¢
BBIXOJIOM Ha HOMHMHAJIBHBIN PEXKUM.

OueBUHBIM OyZET 3aMe4YaHue, YTO yKa3aHHBIMU
M3MEHEHMSIMU HE HCUEpIIBIBAIOTCS BO3MOXKHBIE ITyTH
CHIDKEHUsI pacxojia TOIUIMBA M ()OPMHUPOBAHUS HEOO-
XOAMMOM CKOPOCTHOH XapakTepucTuku. Tak, mpume-
HEHHME CHCTEMBl BIPBICKMBAHUS C OJIEKTPOHHBIM
yIIpaBJIeHHEM SBIISIETCS O€3abTepHATUBHBIM CITOCO-
O0M oOpraHm3alUy II0a4d TOIUIMBA. YCTAHOBKA WH-
KEKTOpa BO3MOXKHA Nepe]] BIYCKHBIM KJIAIAHOM, YTO B
JITAHHOE BPEMsI PEaIn30BaHO Ha JIBUT'aTENIe aBTOMOOMIIS
XAJIU-34. B nepcnekTuBe Mojaaya TOIUIMBA JIOJKHA
OCYILECTBIIATHCS] HEMOCPEACTBEHHO B IWIMHJP.

Tabnuma 2. Iokazarenn 3¢dexTrnBHOCTH MOJIep-
HU3AIWHU JBUTaTeIs

D, | S, 4acToTa Mpu e,

MM | MM SD | ¢ N=0,8 kBt | r/(xBT-1ac)
35 (26 (0,74 |8 6700 300
35 135 |1 8 4650 251
35 135 |1 11 4000 222

64 ISSN 0419-8719

ABUIrATEJIN BHYTPEHHEIO CIrOPAHUA 1°2014



KoHcmpykuus BC

[ToBpIlIeHUE KavecTBa HAMOIHCHUS IIHIMHIPA
CBCKHM 3apsiioM TpH Oe3pOCCEIbHOM PEryITHpOBa-
HUHM COCTaBa CMECH OYHET CBS3aHO C MOICpHH3AIHCH
BITYCKHOH CHCTEMBI, BHEOPCHHEM JIUHAMHYCCKOTO
HaJTyBa, CHIDKCHHEM TTIOTEPh Ha BITYCKE M BBITYCKE.

ABTOMaTH3anus 3aIycKa BUTATENS TPeOyeT UC-
MOJIb30BaHUsl COOTBETCTBYIOIIMX IMYCKOBBIX cHCcTeM. B
JTAHHOM CIIydae MPWMEHCHHE CIICIHATBHOIO JIICKTPH-
YEeCKOro JBUTATENs sBIsieTcs HamOonee 3(dekTus-
HBIM.

MopesnpoBanne padoTbl ABHraTesisi B yCJI0-
BHSIX COPEBHOBAHUIA

XapakTepuCTUKN TPAHCIIOPTHOI'O CPEJCTBA, BIHU-
SIHAE Ha HUX IapaMeTPOB JBHUTATENIsI BOZMOXKHO OIpe-
JIENIUTh C MOMOIIBI0 MoJenupoBaHust B cpeae AVL
Cruise. IMoctpoennas momens XAJIU — 34 (puc. 4)
BKITIOYAET BCE KOMITOHEHTHI aBTOMOOWIIS, B TOM UYHCIIE
JBC, xapakTepHCTUKU KOTOPOrO B JaHHYKO MOJEIb
UMIIOPTUPYIOTCA U3 Boost.

dENE
i

Honda GX35
M
o

Puc. 4. Mooenv aemomoouns XA{HU-34 ¢ AVL Cruise

AT

Pe3ynpraTel MOgETMpOBaHUS PAaOOTH ABUTATENS B
cocrase criopTuBHOTO aBToMobmist XAJ{M-34 Bo Bpe-
Ms CTapTa NpUBeAEHBI Ha puc. 5, 6. Ilpu crapre aBTO-
MOOWJISI, OCHAIIIEHHOTO JIBYXCTYIIEHYaTOW KOpPOOKOH
nepesiad M IEHTPOOEKHBIM CIIETUIEHHEM, CKOPOCTh V
M3MEHSeTCS 10 YKa3aHOW Ha pUC. 4 XapaKTEpUCTHKE.
IIpy ucnonab30BaHMU CEPUMHOrO JBUraTeNnss MOMEHT
MEepeKIYeHNs epead MPOUCXOANT Ha 6,75 cexyHae.
PobGora Ha BTOpO mepenmaue 3aKaHYMBAEeTCS Ha
18 cexynne npu noctimkeHun ckopoctu 10,5 wm/c.
JlanpHeiliee mepeMenieHne aBTOMOOWIS IIPOUCXOANT
HAKaTOM C BBIKIIIOYEHBIM JBHUIATEIEM.

MozaepHU3HNpOBaHHBINA ABUraTenb ¢ S = 35 MM, €
= 11, MHXXEKTOPHOH CHCTEMOH MOJauu TOIUIMBA BO
BIIYCKHOH KaHaJl MO3BOJSIET COKPATUTh XapPaKTEpHBIE
nepuoasl. MOMEHT NMepeKIFoYeHHs epeaad Mpoucxo-
nmut Ha 4,87 cexynzae. Pabora Ha BTOpO¥ mepenade 3a-

KaH4MBaeTcs Ha 11,5 cexyHae mpu JOCTHKEHUH CKO-
poctu 10,5 M / c. IMeHHO Takoe COKpalieHHe M03BO-
JISeT CO34aTh MPEANOCBUIKM K CHIDKEHHIO pacxona
TOIJIMBA HA IPOXOXKACHUE NUCTAHIUH.
[Tpoananu3upoBaTh pabOTy IBUraTENss MOXHO C
TIOMOIIBIO XapaKTepucTHK (puc. 5). V3MeHenue nHIM-
KaTOPHOW MOIIHOCTU N; M KpyTamiero momenra M,
JBYX BapHaHTOB JBHIaTeNed CBUIETENBCTBYET 00 3¢h-
(DEKTUBHOCTH TIPEIJIOKEHHOTO MYTH MOAEPHHU3ALNH.
Ha nepBowm stane, koropsiit anurcs 0,5 - 0,6 ¢, npouc-
XOAMT 3aIlyCK JABMrarens. BbIxoa Ha MaKCHMaJbHBIA
M,, 3adukcupoBano Ha 3 cexyHje. Ho HHTeHCHBHOCTD
pocTa MOMEHTA ¥ MOIHOCTH IIPH YBEIUYECHUH JTUTpa-
’a M CTENEHH CXKATUSA IO3BOJIAET COKPATUTh BpEMs
paboTel Ha mepBod mepenave. JlampHelInas cTaOWIH-
3anusi MOIIIHOCTH ¥ MOMEHTa IPOUCXOJUT MpH padore
Ha BTOpoii nepenaue. [IponomkuTensHOCT paboThl Ha
BTOpOH Iepefade MpHU UCIOIb30BAaHUM MOAECPHU3UPO-
BaHHOTO JBHTaTeNsl COKpaTtuiack Ha 4,62 c. 310 00b-
sicasiercst poctoM MoutHocTd N; ¢ 900 no 1200 Br.

v, Mic 1
{ MOm=PHKIREEOER
EKTZTEIh

-

EMTET

'3 TET 15 M Boausc
Puc. 5. Pocm ckopocmu 60 épems cmapma 0 06yx

6apuanmos osucameins

MeTtoanka MOAEePHU3ALMH IBUT AT

JUis peanmzanuy yKa3aHHBIX KOHCTPYKTHBHBIX
M3MEHEHMI MAaKCHMaJdbHO HCIONb3yd AETANIH CEpHil-
uoro JIBC, B cpene CAD/CAE cucremsr Inventor mo-
CTpO€Ha MapaMeTpudeckas Mojenb asurarens. M3me-
HEHHME KOHCTPYKLUM ABHUTraTelsl 3aKIK4YaeTcs B ycTa-
HOBKE COCTABHOI'O KOJIEHYATOrO BaJla Ha TPEX ONopax-
MOJIINITHUKAX KAa4Y€HUs, PACHONATaloNUXCca B IMOAJO-
HE, KOTOPBII COEAMHSIETCS C MOHOOJIOKOM JBHUTraTels
yepe3 MNPOCTaBKY TOJIIMHOM 9 MM. DTO MO3BOJSET
YBEJIMUUTh paguyc kpusBommmna ¢ 13,5 mo 17,5 mm.
VYka3aHHbIE KOHCTPYKTUBHBIE HU3MEHEHUS IO3BOJSIOT
YBEJIMYUTH CTeNeHb cxaTus ¢ 8 no 11 equnnn. Cueny-
€T OTMETUTb, YTO JONOJIHUTEIbHAS ONOpa KOIEHYATO-
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ro Bajia — HEOOXOIMMOE YCIIOBHE 00OpPYI0BaHHUS JBHU-
rareiisi IyCKOBOM CHCTEMOM C DIICKTPUYECKUM CTapTe-
poM.

kb, |
Hu |

i A B TR | ¢ Bouzc

Puc. 6. Hsmenenue unouxamopuoii mowrocmu (N;) u

Kkpymsauge2o momernma (M,y,) 60 épema cmapma asmo-
Mobuns no aneopummy (puc. 5):

CRIOWHASL — MOOEPHUSUPOBAHHBLI 08U2AENb; WMPU-

X08as1 — Cepulinblll 0sueamev

Puc. 7. Mooepnusupoganuwiii 0gueamens

Kak oTmeuanochk BIIe, TPUMEHEHUE TBUTATEIS
HONDA GX-25, nasxe MOZepHU3UPOBAHHOT0, HE IO~
3BOJIMT BRIMTH Ha JTHIUPYIOIIAEC TIO3UIIUH B COPEBHO-
BaHMAX. [109TOMY B HanmpHEHIIIEM TpeAIoIaraeTcs
ITOCTPOIKa OPUTHHATIHFHOTO JIBUTATEIIS, a1allTHPOBAH-
HOT'0 K YCIIOBUSIM COPEBHOBAHUI.

BruiBoabI

[IpoBeneH aHaNW3 KOHKYPEHTOB, TAKTHKA ITPOXO-
JKICHUS JUCTAHIIMM W KOHCTPYKTHBHBEIC TMapaMeTphl
JIBUTATEIEH aBTOMOOMIENH KOMaH I IOOEIUTEIIEH.

OmnpeneneHpl ycIoBHAS pPaOOTHl BUTATENS, 3a-
KITIOYAIOIIHECS B ITyCKE B PEKUME OE3IPOCCETHHOTO
PETYIUPOBAHUS C BEIXOIOM HA PEKUM MOITHOCTH OKO-

10 0,8 kBT, a Tak)ke yclnoBuUs IIPU OCTAHOBKE JBUraTe-
751 ¥ TIOCITIEIYIONMX KpaTKoBpeMeHHbIX (5 — 15 ¢) 3a-
IMycKax Jjisl NpUIAHHUS aBTOMOOWIIO HEOOXOANMOH
CKOPOCTH ¥ JAJbHEHINETO JBIDKCHUS B PEXKUME Haka-
Ta.

[IpennoxxeH IMyTh CHIKEHHUS! pacxoja TOIJINBA B
YCIIOBUSIX COPEBHOBAHMH ITyTeM M3MEHEHHWS BHEIITHEH
ckopocTtHol xapakTtepuctuku asurarenst HONDA GX-
25 ¢ JocTH)KEHHEM HEO0O0XOJUMON MOIIHOCTH M Kpy-
TSIIEr0 MOMEHTA IPY YacTOTE BPAIIECHHS! KOJIEHYaTOr 0
Bama 4000 mun™'. M3MeHeHHe BHEUIHEHt CKOPOCTHOM
XapaKTEPUCTUKH JJOCTHTACTCS IIyTEM YBEIMYCHHS X0/1a
nopIuHs ¢ 26 10 35 MM u creneHu cxaTtus ¢ 8 1o 11.

IIpoBeneHHOE pacdeTHOE UCCIEA0BaHUE MTOKA3bI-
BAaeT, YTO NPEUIOKCHHBIC U3MEHEHHS MTO3BOJISIOT CHHU-
3UTh PacxXo]] TOIUTMBA AJIsi 0OecredeHns] HeoOX 0ANM oM
morsocTH ¢ 300 1o 222 r/(kBr-uac).

B cpene CAD/CAE cucrems! Inventor mocrpoena
rapameTpuydeckas MoJenb JBurarens. l3menenne
KOHCTPYKLIMHU IBHUTaTeNsl 3aKII0YaeTcs B YCTAHOBKE
COCTaBHOTO KOJICHYAaTOro Bajga Ha TpeX OIopax-
TIOAIIMITHUKAX Ka4deHHs, pacroiarafommxcs B MOAJ0-
HE, KOTOPBII COEAMHSIETCS C MOHOOJIOKOM JBHUTraTels
4yepe3 MpocTaBKy. JlomomHUTeNbHAs O1opa KOJIeHYaTo-
ro Bajla — HEOOXOAMMOE YCIIOBHE 00OpYyIOBaHUS JBH-
raresns IyCKOBOM CHCTEMOH C AJIEKTPHYECKUM CcTapTe-
poM.

B nmanbHeiimem ¢ ucnosnb3oBaHueM nakera AVL
Cruise Oyaer MPOBEIACHO pPAaCUCTHOE WCCIICIOBAHNE
MPOLIECCOB, MPOUCXOAALINX B JBUTATENE HEMOCPEACT-
BEHHO B YCIIOBHSIX COPEBHOBaHUM.
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LJIAXY NIIBUILEHHS E@EKTUBHOCTI BUKOPUCTAHHS JIB3 AK CUJIOBOI YCTAHOBKH
ABTOMOBLISA XA/I-34

@D.1. Abpamuyk, A.H. Bpyoneeckuii, C.O. Ilooniugyk

IIpencraBieni pe3yabTaTH MOMIYKY IUIAXIB 3HIKEHHS BUTPATH MMAMBa peKopAHUM aBToMoOineM XA/II-34 mpu Bukopuc-
TaHHI B SIKOCTi CHJIOBOI YCTAHOBKHM MAJIONITPaXKHOTO YOTHPHTAKTHOTO ABHUTYHA. 3po0JIEHO BHCHOBOK IIPO JOLUIBHICTH 3MiHH
30BHIIIHBO] MIBUAKICHOI XapaKTEPUCTHKHU NPH O€3ApOCeIFHOMY Pery/IioBaHHI. BUKoOHaHI rmonepenHi po3paxyHKH, SKi ITOKa3ylOTh
e(eKTUBHICTD MOZICPHI3allii ABUTyHa 301TBIICHHSIM CTYIIEHS] CTUCHEHHS 1 XOJTy ITOPIIHS.

WAYS TO IMPROVE THE EFFECTIVENESS OF ICE AS POWER UNIT FOR CAR HADI-34
F. Abramchuk, O. Vrublevskiy, S. Podlishchuk

The results of the search for ways to reduce fuel consumption in record car HADI-34 when used as a power unit for sub-
compact four-stroke engine. Concluded the feasibility of changing the external high-speed performance at throttle-free regula-
tion. The preliminary calculations, showing the effectiveness of increasing modernization of the engine compression ratio and

stroke were conducted.

YIIK 621.43
10.®.I'ymapesuu, 1.B. I puyyx

JOCHIIZKEHHA CUCTEMHU KOMBIHOBAHOI'O ITPOT'PIBY
TPAHCIIOPTHOI'O IBUI'YHA 3 BUKOPUCTAHHAM
TEIIJIOBOT'O AKYMYJIATOPA 3 ®A30BUM IIEPEXO/1I0M

Y ecmammi poszensoaromsca pe3ynomamu eKCnepuMeHmanbHux 00CiOHCeHb CUCTeMU NPOSPi8y MPAHCHOPMHO20 08U~
2VHA 3 BUKOPUCIAHHAM MENI08020 AKyMYAAmopa 3 ¢asosum nepexodom. /lna peecmpayii napamempise agmomooiny-
HO20 0BUSYHA GUKOPUCHOBYBALACH THMENEKMYAIbHA CUCMEMA MOHIMOPUHeY napamempie pobouux npoyecie. Pe-
3ynbmamu OYiHIOBAHHA eheKmuUeHOCMI 3aCMOCY8AHHA CUCeMU NPO2PIgY NiOMeEepouu NOKpaweH s NalusHoi exo-
HOMIYHOCHI [ YACOBUX NOKA3HUKIE Npu poOOmi a8momoOiIbHO20 08USYHA.

Beryn
ITyckoBi sikocTi aBTOMOOUTEHMX ABHUTYHIB (A]l)

TpaHCIOpTHUX 3aco0iB (T3) OIiHIOIOTHCS TPaHUIHOIO
TEMIEepaTypOr0 HaMiHHOTO IMYCKY 1 9acoM, HEOOXiTHIM
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