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Abstract

Combined strengthening of replaceable parts of working bodies of subsoilers
G.Aniskovich, M.Shevchuk, Yu.Burim

The results of investigations of the mechanical properties and microstructure
of subsoiler knives made of medium-alloy structural steel with combined
strengthening based on impulse hardening are presented.

Key words: subsoiler knives, hardening, hardness, impact strength, structure.
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AHAJIN3 CTEHAOB UISA TECTUPOBAHUA UTHXKXEKTOPOB
ABTOTPAKTOPHBIX IBUI'ATEJIEHA

Tapacenko B.E., k.1.H., 1ouent, Myxiasa 0.0., booxos B.H.
(benopycckuti 20cy0apcmeeH bl a2papHvlil mexXHU4ecKull yHusepcument)

Buvinonnen cpasnumenvuulili ananuz Haubonee pacnpocmpaneHHulx Mooenell
CMeHO08 Ol MEeCMUpPOBAHUsl UHNHCEKIOPO8 aA8MOmMPAKMOPHLIX Osucamenel, d
Maxoice ommeyeHvl Haubo.1ee 3HaUUMble NPEUMYUecmsed u HedoCmamKy Mooeel.

KuroueBble ¢cj10Ba: CTEH, HHKEKTOP, TECTUPOBAHUE, CUCTEMA, JTABJICHHUE.

KOMITOHEHTBI COBPEMEHHBIX JU3ENBHBIX CHCTEM BIPBICKA, HWMEIOLINE
MPEIU3UOHHOE HWCIOJMHEHWE u  paboTarolue TMpu  BBHICOKOM  JIABJICHUU W
TeMIepaTrypax, U3HadajabHO TPeOyIOT cClenupruyecKoro Mmojaxoaa K SKCIUTyaTalluu,
PEMOHTY U oOOcCiayXuBaHuio. JJIS OIEHKHM COCTOSIHUSI DJJIEMEHTOB JU3EJIbHOU
TOTUIMBHOM amnmaparypbl MPUMEHSIOT JIOpPOrocTosiuiee 000pYyIOBaHHUE — CTEHJBbI,
oOnagaroue BBICOKOM CTENEHbI0 (POPMUPOBAHUS BJIEKTPUUYECKUX CUTHAJIOB
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VOpPaBJICHUS] ~ WHXXEKTOpaMU M BBICOKOTOYHOM  CHCTEMOW  H3MEpEeHHUs
MIPOU3BOUTEIILHOCTH U yTEUEK.

Jln3enbHbIE CTEHIbI MOCTOSIHHO COBEpIICHCTBYIOTCA. Ha ceromHsamHuili 1eHb
3TO CHUCTEMBI C ONTHUMAJIbHBIMHU rabapuTamu, OXJaXKJIeHHE KaTHOPOBOYHOIO Macia
(ISO 4113) peanu30BaHO BBICOKOTEXHOJIOTMYHBIMH PAAUATOPHBIMH CXEMaMH U
BCTpavBaHHE CUCTEM KOHAMIMOHUPOBAHUS B KOPITyca CTEHIOB, MPSMOE yIpPaBICHHUE
ACMHXPOHHBIMM M UIArOBBIMH JBUTATENSIMU C MpeoOpa3oBaTEIIMU YacCTOTHI,
AJIEKTPOHHBIE CXEMbI YIPABJICHUS YaCTOTOW BpAIlIEHUSI U CYETUMKAMU ITUKJIIOB.

ABTOpaMU BBITIOJIHEH CPaBHUTEIBHBIM aHAIN3 KOHCTPYKTHBHBIX MCIIOJHEHUMN
HaumOoJiee PacHpoCTpPaHEHHBIX MOJENIed CTEHJIOB, a TakKe OTMEUYeHbl Hauboiee
3HAUYMMBbIE TPEUMYIIIECTBA U HEJJOCTATKU MOJIETIEH.

Crenn  «Smart-CRI» kommanuu «I[IOTOK» (Pecnybnuka benapych)
IPOU3BOJIUT TeCTHpPOBaHUE MHKEKTOpoB Common Rail B aBTOMaTnuueckoM pekume
10 TAJIOHHBIM TECT-IJIaHAM pa3audHbIX npousBoauteneit (Bosch, Delphi, Siemens u
Denso). CraHmapTHBI TeCT TMO3BOJSET HCHBITaTh JJIEKTPOMArHUTHBIE U
nbe3odJeKkTpuueckne uHxkekropsl Common Rail npakTudecku Bcex THIOB H
BapUaHTOB MPOU3BOJIUTENCH, P MaKCUMaIbHOM pabodeM naBieHUH (nuanazoH 0-
200 MIla) nns Bcex peXuMMOB pabOThl: MaKCUMallbHasl MPOU3BOAUTEIHLHOCTh, TOUKA
OMHUCCHH, XOJIOCTOW XOJ, MPEABIPHICK, AMHAMHUYECKHE YTEUKH. TecThupoBaHHE
WHXEKTOpa OCYIIECTBIIIETCS C KOHTPOJEM MPOU3BOAUTEIHFHOCTH MOAAYN U YTEUEK, C
UCIIOJb30BaHuEM Oe3MeH3ypoyHoro Osnoka u3mepeHuss FMx. Taxke Ha creHne
peanu3oBaHa ¢yHkuusa dopmupoBanus koaoB (IMA, QR, c2i, c3i, IIC) B
3aBHCHUMOCTH OT MOJYUYEHHBIX Pe3yibTaTOB MO0 U3MEPEHUIO IPOU3BOAUTEIBHOCTH.

KonupoBanue au3eapbHOT0 WHXKEKTOpAa HM3HAYAJIBHO BHEAPEHO i y4éTa
OTKJIOHEHHSI €ro MPOU3BOJUTENBHOCTH Ha CTEHAE OT 3aJaHHOT0 «3TaJOHHOTO)
3HaueHus. lIpenHasHadueHo st Oosiee OBICTpOM amanTanuu OJIOKA YMpaBlICHUS
aBurarens K (haKTHUECKON MPOM3BOAMTEIHLHOCTH KOHKPETHOTO MHXKEKTopa. Taxke
KOAMPOBAHUE TMO3BOJIMIIO YMPOCTUTH TPOIECC HW3TOTOBICHHUS W PEryJIHPOBKU
WHXEKTOpa,  BO3JIOXKHB  (DYHKIHIO  KOPPEKTHMPOBOYHOTO  3HAYEHUS  HA
c(hOpMHUPOBAHHBIN MPU MPOU3BOACTBE UM PEMOHTE KOJ.

B 0a3e paHHBIX CTEeHJIA MpomHCcaHbl TEeCT - IUIaHbl Oosiee yeM Ha 3555
(GOpCYHOK, MPUCYTCTBYET BO3MOXKHOCTH CO3/aBaTh CBOM IOJIb30BATEIbCKHM TECT-
TUTaH.

Pazpaborano nporpammuoe odecriedenue DieselStudio, koTopoe mo3BojseT Ha
MHTYUTUBHOM YpOBHE paboTaTh HE TOJBKO CO CTEHAOM, HO M CO BCEM
o0opyaoBaHuEM, HEOOXOAUMBIM JiJisi TecTUpoBaHusl HHKEKTOpoB (CRmini, CRmini2,

PT u npyrue).

OCHOBHOE TMPEUMYIIECTBO — O3TO TEOMETPUYECKHE pa3Mephl CTCH/A,
BO3MOXXHOCTh  TNPUMEHSTh  KOJAMPOBAHUS  HWHXKEKTOPOB  Cpa3dy  MHOTHX
npousBoauteneldi. OIMH W3 HEAOCTaTKOB — 3TO BO3MOXXHOCTH IIPOBEPSTH

OJIHOBPEMEHHO He 00Jiee 2-X HHKEKTOPOB.

Crenn «EPS-708» (Robert Bosch GMBH) mno3Bonsier TecTUpoBaTh
koMroHeHThl cucteM Common Rail ¢ naBnenuem Brpoicka a0 220 Mlla. YuuteiBas
TEHJICHIIUIO K YBEJIMUCHUIO TaBJICHUS, CTEHJ] TOTOB MPOBEPATH CUCTEMBI C JABIICHUEM
no 250 Mlla. EPS 708 ocHaméH BCTPOCHHOM CHUCTEMOM OXJIAKICHUA
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(KOHAMIIMOHEPOM), YTO MO3BOJIIET 3HAYUTEIBHO CHU3HUTH PAcXoj TEIJIOHOCUTENS U
YOpOLIAaeT TMOJKIIOYEHHE CTeHIa. B paccmaTpuBaeMOM CTEHJE 3JIEKTPOHHKA
(MHOKECTBEHHbIE JIaTYUMKH T€pernaaa JaBJICHMS, 3arpsi3HEHHOCTU TOIUIMBHBIX
(GUIBTPOB) CJIEIUT 3a CEPBUCHBIMU HMHTEpBajaMH, KOHTPOJHPYS H OTOOpaxkas
COCTOSTHHE (PHIIBTPOB.

OcobGennocteio crenga «EPS-708» saBnsercs Hanuuue HHTEUIEKTYalTbHON
CHUCTEMBbl CaMOJUArHOCTHKH, KOTOpas oOecleynBaeT IMepcoHal TOCTOBEPHOM
uHpopmarmeit o cocrossHuu cteHaa. Bosch EPS 708 mno3Bomsier mnpoBepsATh
AJNIEKTPOMArHUTHBIE (OPCYHKM U TOIUIMBHBIE Hacockl cucteM Common Rail,
npousBojacTBa Bosch u npyrux kommnanuil. JlaHHBIM CTEHJ MO3BOJISET MPOBEPSATH
TOTUIMBHBIE HACOCHI, a Takxke mbhe3odopcyHku mnpousBojcTtBa Bosch, Denso u
Siemens/Continental, ucmons3ys crnenuanbHoe noocHarienne CRI Piezo. B ator
HaOOp BKJIIOUEHO BCE HEOOXOAMMOE JIJIsi BCECTOPOHHEH NMPOBEPKH Mbe30(OPCYHOK.
JIOTIOJTHUTENBHO K MCIBITAHUSAM Ha YTEUYKY M KOJIMYECTBA BIPHICKUBAEMOI'O TOILJIMBA
C MOMONIBIO MpeIaraeMoro Habopa MOYHO MPOBEPHUTH AJIEKTPUUYECKUH MOIYJIb
dbopcyHkru Ha Hanmuuue JneekToB u3oianuu. HeoOXoauMmble TEXHUYECKUE JTaHHBIC
JUTSI CPAaBHEHMSI pE3YyJIbTaTOB TECTUPOBAHUS C 3aBOJACKUMU XapPAKTEPUCTHUKAMHU.

[IporpeccuBHOli 0ocoOeHHOCTBHIO cTeHna «EPS-708» sBisiercs TecTUpOBaHUE
(OpCyHKH Ha CTa0MIBHOCTD BIPHICKMBAHUS TOILIMBA.

OCHOBHOE MPEUMYIIECTBO — ATO BBICOKOTOYHAS H3MEpUTENbHAs CHCTEMa
CTEH/a, BO3MOXKHOCTb IIPUMEHATHh KOAUPOBAaHU Cpa3y BCeX O-TU MHKEKTOpoB. OnuH
U3 HEJJOCTAaTKOB — 3TO HAJIMYME BCETO JIBYX U3MEPUTENIBHBIX STYEEK ITPU BO3ZMOKHOCTH
TECTUPOBATh 10 6 MHKEKTOPOB (12 M3MepUTEIHHBIX KAaHAJIOB), a TaK)Ke TpeOOBaHUE K
Ka4yeCTBY YMCTOTHI KaIHMOPOBOYHOI'O Macia, KOTOPOE MOCTYNaeT B U3MEPUTEIbHbIE
SYEUKHU.

Crena «CRI-PCy» (Hartridge, Anrims) Ha CErOAHSAIIHUMA JCHBL SIBISCTCS
OJIHUM M3 Jy4YIIMX CTEHIOB Uil TecTupoBaHus (gopcyHok Common Rail Delphi .
[loaTBEpKA€HUEM JTOrO CIYKUT TOT (DaKT, YTO HMMEHHO [JIsi 3TOr0 CTEeHJAA
pa3paboTaHbl aBTOPU30BaHHBIE TEXHOJOTMU peMoHTa ¢opcyHok Delphi (c
KogupoBaHueM) U ¢opcyHok Siemens-VDO. Bo03MOXHOCTH CTE€HIIa IMO3BOJISIOT
MPOU3BOAUTH Bce HeoOxonumble udmepenus st popcynok Common Rail Bosch u
Denso B pexume ALL MAKES. C 2012 roma creHa MNO3BOJISET NPOBEPATH U
b€30(OPCYHKH.

Crena ansa ucnbitanuii popcynok All Makes Common Rail, noctynusiii B
KOH(UTrypanmuu ¢ OJXHOW WM YETHIPbMS JIMHUSIMHU, MOXXET OBITh aJanTHpPOBaH K
MOTPEOHOCTSIM CEPBUCHOM MAaCTEPCKON C TOMOIIBI0 KOMILICKTOB TPHIIOKCHHM
Hartridge.

OcCHOBHBIE OCOOEHHOCTH: YIPABISIETCS MPOTPaAaMMHBIM  00ECTICUCHHEM
Magmah u monb3oBaTeNnbCKUM HHTEP(DEHCOM, U3MEPSIET COMPOTUBICHUE KATYIIKH
dopcyHKH, H3MEpsieT BpeMs OTKIMKa (OPCYHKH, HcHbITaHus ¢opcyHok Bosch,
Delphi, Denso wu Siemens, MoayJlbHasi CTPYKTypa KOMIUIEKTa, HaJu4due
MHEBMATUYECKOI0 3aKMMa KpPEIUICHUS WHXKEKTOPOB MPU TECTUPOBAHUU IO3BOJISET
KPEINUTh HWHXEKTOPbl IIPU TECTUPOBAHUU IITATHOW NHEBMATUYECKOM CHCTEMOM,
UCKIII0Yasi TONOJIHUTENbHBIE BUHTOBBIE NPMKUMbI. OCHOBHOE MPEUMYIIECTBO — 3TO
BBICOKOTOYHAsI M3MEpPUTEIbHAs CHUCTEMA CTEHJAa, BO3MOXXHOCTb NPUMEHATH
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KOJMPOBAHUS CPa3y BCEX OJIHOBPEMEHHO TECTHUPYEMBbIX UHKEKTOPOB (1 wnu 4). Onun
U3 HEJOCTaTKOB — OTO HAJIMYUE BCErO OJHOM U3MEPUTENBHOM SYEHUKH IIPHU
BO3MOKHOCTH TECTHUPOBATH 10 1-4 MHXKEKTOPOB (2-8 M3MEPUTENBbHBIX KAHAJIOB), a
Tak)ke TpeOOBaHME K KaYeCTBY YHCTOTHI KATMOPOBOYHOTO Maciia, KOTOPOE MOCTyHaeT
B U3MEPUTEIIbHBIE TUEHKU.

Crenn «DCI 700» (BOSCH, I'epmanusi) nmpeaHasHayeH A JUArHOCTUKHU U
WCIIBITaHUSI HHKEKTOPOB CUCTeMBI BIippicka Common Rail coBpeMeHHBIX AM3ENbHBIX
JIBUTATEJICH JIETKOBBIX M KOMMEpUEeCKuX aBToMoOuiel. OH oCHaIlleH U3MEPUTEIbHON
CUCTEMOI1, ClIOCOOHOM paboTaTh C MHKEKTOPAMH, U3TOTOBJIEHHBIMH MO TEXHOJIOTUSM
NCC (Needle Closing Control) u VCC (Valve Closing Control), ¢ cucremamu
KOHTPOJISI TOKa BIPBICKA, a TAKXKE HHXKEKTOpaMH KOMMEPYECKHUX aBTOMOOWIEH ¢
TexHoJioruen noseieHHoro nasiaeHus (CRIN 4.2).

Anroput™m obpatHo#t cBs3u ynpasienus uriioii NCC (needle-closing control)
MO3BOJISIET 103UPOBATh BIPBICK TOIUIMBA C TOYHOCTHIO 1O HECKOJBKUX MUJUIMOHHBIX
noJiel ceKyHbl. [l 3Toro B OpPCyHKY BCTPOEH JATUMK, B3aUMOJEHCTBYIOLIUN CO
CHeUaIbHbIM MIPOrPAMMHBIM O00ECIIEYEHHUEM, — UMEHHO 3TOT TaHJIEM 00€CIeUnBaET
ONTHUMAaJIbHBIN BIPBICK TOIIMBA HA MPOTSHKEHUH BCETO CPOKaA CITY>KObI (POPCYHKH.

[IpeumyiiecTBa CT€HAA MO CPAaBHEHHIO CO CTapbIMU cTeHaaMu Bosch:
BO3MOKHOCTh padOThl KaK C HHXEKTOpamu Mpou3BoicTBa Bosch Tak u apyrux
npousBoauTenei; obicTpas nposepka (10...15 munyTt npotus 40...45 munyt Ha EPS
815/708); 8 pacxomomepoB: 4 Ha Toauy, 4 Ha 0OpaTHBIN CIIUB; HE TPEOyeTCA IIJIAaHT
BBICOKOT'O JIaBJICHMS; MakCHMallbHOE JaBieHue B peilike 270 Mlla; cucrema
OXJIQKJCHUS: BO3IYIIHO-MACJISHbII TEMJI000MEHHUK.

OCHOBHOE MPEUMYIIECTBO — 3TO BBICOKOTOYHAS HW3MEpPUTEIbHAS CHCTEMaA
CTEHJAa, BO3MOXHOCTb IIPUMEHATH KOAMPOBAaHUS Cpa3y BCEX OJHOBPEMEHHO
TECTUPYEMBIX HMHXXEKTOPOB (10 ©6), CHOCOOHOCTH paboTaTh C WHXKEKTOPaMH,
m3roroBiieHHbIMU 110 TexHosiorussM NCC (Needle Closing Control) u VCC (Valve
Closing Control). OguH U3 HEIOCTATKOB — ATO 00s3aTE€IbHOE HAIMYKE TIOAKITIOUCHUS
K ceTu «Internety.

PaccMoTpeB neTanbHO ONMKUCAHUE KAaXA0T0 CTEHAA, BUAHO, YTO OTJIMYUS €CTh U
M0 MaKCUMaJIbHOMY CHCTEMHOMY JIaBJIEHUIO, U MO MCIOJIb3yEMbIM TEXHOJOTHUSM, U
[0 TEOMETPUYECKUM pa3MepaM, U MO KOJUYECTBY OJHOBPEMEHHO TECTUPYEMBbIX
UHXEKTOPOB M MO BpeMEHU TecTUpoBaHHs. COOTBETCTBEHHO MOKHO MOJ00paTh
CTEHJ HCXOHIs W3 3arpy>KCHHOCTH CEPBHUCA, TECTUPYEMBIX HHXKEKTOPOB IO
ITPOU3BOAUTEIIO, PA3MEPOB IMOMENIEHUS AU3EIBHOIO YYacTKa U Jp.

Abstract

Analysis of stands for testing injectors of automotive engines
V. Tarasenko, O. Mukhlya, V. Bobkov

A comparative analysis of the most common models of stands for testing
injectors of auto-tractor engines is carried out, and the most significant advantages
and disadvantages of the models are noted.

Key words: stand, injector, testing, system, pressure.
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