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ACCELERATED RELIABILITY TESTING CYLINDER HEADS TRACTOR DIESEL ENGINES
Gots A.N., Prygunov M.P., Frantsuzov 1.V.
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We consider non-motorized stand for accelerated thermal cycling test the strength of the cylinder heads of
automobile and tractor engines. To measure the temperature at the bottom of the cylinder head seventeen thermocouples
were installed. For numerical calculations of the mathematical model, which allows you to define the temperature in
the jumper between the valves with the known values of the mean effective pressure and of rotation of the crankshatft.
It is shown that these models can be applied in the study of the cylinder head of any engine. The research for tractor
diesel engine cylinder heads have shown that the temperature field in the bottom of the testing of engineless stand
and the engine are the same. Acceleration cylinder head fracture occurs by increasing tightening force and studs head
temperature rise in the center of the bottom of the cylinder head. The acceleration factor on running around 80.
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PaccmorpeHo BiausHUE (OPCUPOBAHMS TPAKTOPHOTO AM3ENS MO cperHeMy 3(PPEKTUBHOMY AABICHHIO U 4acTo-
TE BpalIeHHs HAa TEMIIEPATypy OTHEBOTO JIHMINA TOJOBKH HMIMHAPOB. [l YMCIEHHBIX PACYETOB IMPEIOKEHA Ma-
TeMaTH4YeCKas MOJEIb, KOTOPas IO3BOJAET ONPEACIUTh TEMIIEPATYPy B MEKKIIAIIAHHON ME€PEMBIYKE IPU U3BECTHBIX
3HA4YEHUsAX cpenHero d3G(GEeKTHBHOTrO JaBIeHUs U YaCTOThI BPAIEHHs KOJIEHYaToro Baja. ITokasaHo, 4To 9TU MOJENu
MOTYT OBITh IIPUMEHEHBI TIPU MCCIIEIOBAHUU TOJIOBKH LIMIMHAPOB J11000r0 aBHUrarens. PazpaboTaHa Taxke Mozelnb,
MO3BOJIAIONIAs ONPEACIUTh TEMIIEPATYPy B OTAEIBHBIX TOYKAX FOJOBKHM LIUIMHIAPA MIPU M3BECTHOM 3HAYEHUH TEM-
neparypbl B MEKKJIallaHHOW mepeMbldke. I1oCcKobKy TeMieparypsl B OTAENBHBIX TOUYKAX OHEBOIO JHMIIA JIMHEHHO
3aBUCAT OT TEMIEPATYPBl MEKKIIAAHHOH MEPEMBIYKH, TO 3TO MO3BOJIAET BECTH KOHTPOJIb TEMIEPATYPHOTO IO ITPH
UCIIBITAHUSX. AZIGKBATHOCTB MOTYUEHHBIX MOJIENeH TpoBepsIach MO pe3ynbTaTaM UCIBITAHHIA FOIOBOK LIMIIMH/POB Ha
0e3MOTOPHOM CTEHJIE, a TAKKE MO JAHHBIM JINTEPATyPHBIX HCTOUHUKOB.

DEVELOPMENT OF MATHEMATICAL MODELS FOR THE CALCULATION OF THE
TEMPERATURE FIELDS OF CYLINDER HEAD TRACTOR DIESEL
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The influence of forcing on the mean effective pressure and rotation of the crankshaft on the temperature of the bottom of the
cylinder head fire crossing. For numerical calculations of the mathematical model, which allows you to define the temperature in
the jumper between the valves with the known values of the mean effective pressure and of rotation of the crankshaft. It is shown
that these models can be applied in the study of the cylinder head of any engine. Was developed to model, allowing to define the
temperature in the separate points of the cylinder. Since the temperature in the separate points of fire bottom linearly dependent
on the temperature in the jumper between valves, it allows you to control the temperature field during tests. The adequacy of the
obtained models tested on the results of testing of cylinder heads on powerless the stand, as well as from the literature.

ONPEJIEJIEHUE )KECTKOCTH NPO®UIBHOM YACTHU IPYKUHbBI
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B pabote paccMarpuBaeTcsl TEXHOIOTHS MEXaHHIECKOH 00pabOTKM MPO(MILHOTO YIacTKa MPY>KUHBI JKEIe3HO-
JIOPOYKHOTO TPAHCIIOPTa, 0OSCIIEUUBAIOIIAsT CIOKHOE JIBIIKCHHE MHOTOJIIE3BHMHBIX PEXYLIMX OJIOKOB MOCPEICTBOM
TUIAHETAPHOTO MEXaHH3Ma. BBIABICHB 0COOCHHOCTH TaHHOH TEXHOJIOTUH M 0003HAUCHA aKTyaIbHOCTH IPOOIEMBI UC-
cienoBanus. CyIIHOCTb MCCIICIOBAHUS 3aKIF0YAETCs B OIPE/ICJICHUN BIMSHUS CUJI pe3aHusl Ha 3aroToBKY. IIpuBeeHsl
pacueTHast cxeMa M MaTeMaTHYecKasi MOJICIH, TI03BOJISIONINE MCCIIeI0BATh BIMSHAEC CHUII Pe3aHMs Ha Pa3INIHbIC IIPO-
¢unn nonepedHoro cedenus. OnperenieHa 3aBUCUMOCTb )KECTKOCTH 3aTOTOBKH OT (pOPMBI MIONEPEUHOTO CEYCHHS PH
00paboTKe MHOTOJIE3BUIHBIM HHCTPYMEHTOM. [Ipe/ioxkeHo MaTeMaTHIecKoe BEIPAKEHHUE ONIPEIEIICHHUS IOy CTHMOTO
yIila 3aKpY4YHMBaHMS IIPU BO3/ICHCTBUY CHJI pe3aHMs Ha 3ar0TOBKY. JlaHHOE ncciie1o0BaHNE MOXKET IPUMEHATHCA B Kaue-
CTBE NIPOBEPOYHOTO PacUeTa MPU MPOCKTHPOBAHNH TEXHOJIOTHIECKOH OCHACTKY M Ha3HAYCHHN PEKIMOB PE3aHUs IPH
(bopmooOpazoBaHuK MPOPHUITEHOI YaCTH MPYKHUHBI KEIE3HOTOPOIKHOTO TPAHCIIOPTA.
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In this paper the technology of machining of profile springs area of railway transport, the result is a complex movement of
multiple tip cutting through the planetary gear units. The features of this technology and the relevance of the study indicated. The
essence of the study is to determine the effect of cutting forces on the workpiece. Shows the design scheme and mathematical
models, allowing to investigate the influence of cutting forces at different cross-section profiles. The dependence of the cross-
sectional rigidity of the workpiece on the processing tool multiblade. The mathematical expression determining the allowable
angle of twist under the influence of cutting forces on the workpiece. These studies can be used as a check account in the design
of industrial equipment and appointment of the cutting in forming the profile of the spring rail.

ONPEAEJEHUE KOOPAMHAT HCTOYHHUKA JIOKAJIBHOI'O POCTA IVIOTHOCTH
INOTOKA HEUTPOHOB B AIEPHOM PEAKTOPE 110 CUT'HAJTY ITIOA30HHbIX
NOHU3AIIMOHHBIX KAMEP
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B pabote ommchIBaeTCst anropUT™M OMpeeTIeHHs KOOPAWHAT NCTOYHHUKA JIOKATFHOTO POCTa IIOTHOCTH TTOTOKA
HeiitponoB (ITITH) B simepHoMm peakrope. [Ipemiaraemplii alrOpUTM MO3BOJISIET ONMPEACTUTh MECTO PACIIOIOKCHHS
ucrounuka pocta [1I1H no curnanam Tpéx neTeKTOPOB HEUTPOHOB. B KauecTBe NETEKTOPOB UCIIONB3YIOTCS MOHU3A-
ronHble kKamepsl genenust (MK), pacnpenenénnble 1o akTHBHOW 30HOH peakropa. 3ajada pelieHa B JByXMEPHOM
MpUONIKeHNH. AITOPUTM OCHOBAaH Ha MCHONIB30BAaHUH SKCIICPHMEHTAIBHO TTOMYYeHHON 3aBHCUMOCTH CHUTHAJA TTOA-
3oHHOM UK ot paccrosiHus 1o ucrounuka pocra IIITH. Anroputm peanus3oBaH B mporpamme Ha sizblke C++. B kaue-
CTBE BXOIHBIX JAHHBIX JJIA OIECHKH €r0 TOYHOCTH HMCHOIB30BAINCh JaHHbIC, TOTyYCHHBIE B PE3yIbTaTe HCIBITAaHMI
Ha paccMaTpuBaeMoM sijiepHoM peakrope B 2007-2008 rogax, B X0/ KOTOPBIX B OT/AEIbHbBIE SYSHKH aKTUBHOW 30HBI
BHOCHJIOCH BO3MYIIEHHE PEaKTHBHOCTH. [lokazaHa MpUHIMIHANBHAS BO3MOXXHOCTh MCIIOIB30BAHMS TPEATAraeMoro
QJIrOpPUTMa B KOHTPOJIUPYIOLIUX CUCTEMAX pacCMaTpUBaeMOro peakTopa.

LOCALIZATION OF A LOCAL POWER FLUX INCREASE SOURCE IN THE NUCLEAR
REACTOR USING THE SIGNAL OF THE UNDER-CORE NEUTRON DETECTORS
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The algorithm of localization of an irregular neutron flux source in the core of the nuclear reactor is suggested. The
algorithm allows determining the position of the neutron flux source using the signals of the three nearest to the source
detectors. The detectors are fission chambers distributed under the bottom of the core. Solution is suggested for a two-
dimension approximation. The algorithm is using the experimental observations describing a signal of a detector as a function
of a distance to the source of irregular power flux. From the geometric problem a function describing correspondence of a
detector signal as a function of the distance to the source of irregular power flux and a function obtained in the previous
experiments is evaluated. The algorithm was implemented as a program written in C++. The results of the experiments
carried out on the reactor in 2007-2008 were used as input data to estimate the precision of the suggested algorithm. During
those experiments in 2007-2008 local increases of power flux were organized and the detectors signals were registered. The
possibility of applying of the suggested algorithm at the control systems of the reactor is shown.
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B cratbe 00Cyk/IaeTCs ONBIT aBTOPOB B MPENOJAaBaHUU CTYJCHTAM By3a IUCLHUILIMH, IPOrpaMMa KOTOPBIX
paspaboraHa ¢ UCIOIB30BAHHEM METOJNYECKIX MaTepUaoB, npepocrapisieMbix kommnanueii ORACLE B pamkax
akagemudeckoi maptHepckoil mporpammsel ORACLE Academy. [Togpo6HO paccMaTpuBaroTCsi ypOBHU aKaJeMH-
yeckoro naptHepctBa Introduction To Computer Sciences u Advanced Computer Sciences. ABTOPBI JaHOT CBOIO
OLIEHKY COJIEPIKAHHIO ITUX MPOTpamMM, 00CYkIAOT 0COOEHHOCTH YICHCTBA B HUX POCCHUCKHX BY30B, JCISTCS
OTIBITOM IO TPOXOXKACHUIO KypCOB M cepTH(UKAILMK TpernoiaBaTeseil, 1enaloT OLeHKY MepCIeKTHB HCIO0Ib30Ba-
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