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A.B. TAJIAKTUOHOBA, A.K. EMAJIETIMHOB

JINHAMMKA POCTA IIOP ITPH BO3JEVCTBUU TEMITIEPATYPBI
U MEXAHUYECKOM HAT'PY3KH

PaCCMompeHa KuHemuxka pocma nopbsl noo oeticmeuem nOCMOSHHbIX U YUKTIUYeCKux pacmsi-
cuearomux HanpﬂofceHuL? u memnepamypbl. Pocm nopui onpe()eﬂﬂemm NOMOKOM BAKAHCULL HA NO-
BEPXHOCMb NOPbl U 6EPOAMHOCMBIO UX NOIOWEHUS. HOJZy‘leHO ypaeHeHue KuHemuKku onst nopui noo
Oeticmeuem mepMOMexaHutteCKoﬁ Hazcpy3Ku, peutaemoe 4YucCjileHHbIMU Memooamu.
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A.V. GALAKTIONOVA, A K. YEMALETDINOV

DYNAMICS OF PORE GROWTH UNDER TEMPERATURE
AND MECHANICAL LOAD

The paper deals with the kinetics of the pore growth under the influence of constant and cy-
clic tensile stress and temperature. The pore growth is determined by the flow of vacancies on the sur-
face of the pore and by the probability of their absorption. An equation for the kinetics of pore under
the influence of thermo—mechanical loading solved by numerical methods is obtained.

Keywords: equilibrium density of vacancies; vacancy clusters; excess density of vacancies;
equilibrium concentration of vacancies, critical size of the pore.
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N.®. MAJIPUH

’KECTKHME CTEP)KHU M KPYTY HA IBYMEPHOH NOBEPXHOCTH.
AHOMAJIBHOE SHTPOIIUIMHOE B3AUMOJEVMCTBUE U ATPETATBI

s uzyuenus 10KANbHOU CMPYKMYpPul 8 cucmeme meepobix CmepiCHell U Kpy2os, HaXoosi-
wuxcsi Ha osymeproil (2D) nogepxnocmu, 6bl10 UCHONBL30BAHO KOMNLIOMEPHOE MOOEIUPOsaHUe Me-
moodom Monwme—Kapno. I[lpu ananuse cmamucmuxu CROHMAHHO GO3HUKAIOWUX CIMPYKIMYD U3 CIepiC-
Hell (azpezamul, Kiacmepwl) 0OHAPYICEeHbl 068e 0ONACMU TUHEAPU3AYUY NO KPUMEPUSM KIACTePooD-
pazosanus. Ha maneix paccmosnusnx mexcoy cmepoicuamu (nonepeunoe ~ 40% ouamempa u ~40%
COOCHOU NPOOOJILHOU ONUHBL NO YEHMPAM CIepPICHell) npeodaadaem IHmponus O1u3Koo0elucmeyouye-
20 00véMH020 83aumoldeticmeust (depletion interacting), a Ha OONLULUX PACCMOAHUAX NpeobIadaem
danvrooeticmayiowee KOHpUaypayuonuoe sHmponuiinoe e3aumooelicmeaue. Bvicokue xonyenmpayuu
Kpy2o8 6 cucmeme NpAKMUYECKU «BbIMOPANCUBAIOMY OeliCmaue KOHOUSYPAYUOHHOU IHMPONUU
cmepoicHell.

Knrwouesvle cnosa: sicécmiue cmepaicnu, jFcécmiue Kpyau, azpezam, Kiacmep, CmpyKmypo-
obpazosanue, 00vEMHOE 83aUMOOetCMEUe, IHMPONUIHOE 83AUMOOCUCMEBUE.
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LLF. SHADRIN

THE RIGID RODS AND CIRCLES ON THE TWO-DIMENSIONAL SURFACE.
ABNORMAL ENTROIC INTERACTING AND ASSEMBLIES

For study of local frame in system of firm rods and the circles which are on bidimensional
(2d) surfaces, computer modeling by a Monte—Carlo method has been used. At the analysis of statis-
tics of spontaneously originating frames from rods (assemblies, clusters) are detected two fields of a
linearization by measure of clustering. On small distances between rods (cross ~ 40% of diameter and
~40% of coaxial dilatational length on centers of rods) predominate entropy of short-range volume
interacting (depletion interacting), and on major distances long—range configuration entropic inter-
acting predominates. High concentrations of circles in system practically «freeze» activity of configu-
rationally entropy of rods.

Keywords: the rigid rods, circles, the assembly, a cluster, structure formation, patterning,
depletion interacting, entropic interacting.
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A.b. MYCTADAEB

TOPMOKEHUE POCTA KPUBOJIMHEWHOM TPEIUHBI
C KOHUEBBIMHU NNTACTUYECKUMH 30HAMM C IOMOIIbIO
HABEJEHHOI'O TEILTIOBOI'O ITOJISI HAIIPSI)KEHUI

Hpoeodumcg mamemamudecKkoe OnUCanue mMopmoiICceHus pocma Kpu@OﬂuH@dHOﬁ mpeujuHbl
nymem nazcpeea menioebim UCmo4YHuKom obnacmu 6 OKpecmHocmu o0boux KOHYO08 mpewuHbl Ha nymu
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EcTecTBeHHBIE HAyKH

ee pazsumust. CywHocms NPUMEHSIeMO20 Memodd COCMOUm ¢ ROCMPOEHUU 6 IGHOU (popme aHanumu-
YeCKUX QYHKYUL, COOMEEMCMBEYIOUUX HEUZBECHHBIM NEPEMEUCHUSM 600 KDUGOIUHEUHOU mpeuyu-
Hol. Tlonyyennvle cOOMHOWERUsL OQIOM 803MONCHOCHIL PACCHUMAMb GIUSHUE MENI08020 UCTNOUHUKA
(Hazpemotl obnacmu) Ha pocm KPUBOJIUHEUHOU MPeuwjuHbl 8 PACMASUBAeMOl NAACIMUHE C YYemoM
niaacmu4eckux oegropmayuil.

Kniouesvle cnosa: kpugonunelinas mpewuna, KOHYesble 30Hbl NIACMUYecKux oegopmayutl,
memnepamypHoe none, memnepamypHvle HanpsiCeHusl.
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A.B. MUSTAFAYEV

RETARDATION OF GROWTH OF CURVILINEAR CRACK WITH END
PLASTIC ZONES USING INDUCED HEAT FIELD OF STRESSES

The mathematical description of retardation of curvilinear crack growth by heat source heat-
ing a area in the vicinity of both crack ends on the its growth way is carried out. The essence of the
using method consists in the construction in explicit form the analytic functions corresponding to the
unknown displacements along the curvilinear crack. The obtained relations allow to calculate the ef-
fect of the heat source (heated area) on the curvilinear crack growth in elongated plate with the plas-
tic deformations.

Keywords: curvilinear crack, end zones of plastic deformation, temperature field, thermal
stresses.

BIBLIOGRAPHY

1. Finkel, V.M. Fizicheskive osnovy tormozheniva razrusheniva / V.M. Finkel. — M.: Metallurgiva, 1977. — 360 s.

2. Parton, V.Z. Mekhanika uprugoplasticheskogo razrusheniya / V.Z. Parton, Ye.M. Morozov. — M.: Nauka,
1985. - 504 s.

3. Mirsalimov, V.M. Vlivanive navedennogo teplovogo polva napryvazheniv na rost treshchiny v uprugoplasticheskoy
plastine / V.M. Mirsalimov, R.I. Kadivev // Izv. vuzov. Aviatsionnaya tekhnika. — 2004. —Ne 1. — S. 10-12.

4. Panasvyuk. V.V. Mekhanika kvazikhrupkogo razrusheniya materialov / V.V. Panasyuk. — Kiyev: Naukova
dumka, 1991. - 416 s.

5. Mirsalimov, V.M. Neodnomernyye uprugoplasticheskive zadachi / V.M. Mirsalimov. — M.: Nauka, 1987. 256 s.

6. Rusinko, A. Plasticity and Creep of Metals / A. Rusinko, K. Rusinko. — Springer. Berlin, 2011. — 434 p.

7. Parkus. G. Neustanovivshivesva temperaturnyve naprvazheniva / G. Parkus. — M.: Fizmatgiz, 1963. — 252 s.

8. Muskhelishvili, N.I. Nekotoryye osnovnyye zadachi matematicheskoy teorii uprugosti / N.I. Muskhelishvili.
— M.: Nauka, 1966. — 707 s.

Mustafayev Azer Bayram oglu

doctorant of Institute of Mathematics and Mechanics of Azerbaijan National Academy of Sciences
Ph. D. sciences

E-mail: azer bm@list.ru

6 Ne 3 (311) 2015







MOI{eJ’IHpOBaHI/Ie TEXHOJOTHYECCKUX MMPOoLeccoB

MOLEJINPOBAHUE
TEXHOJIONYECKUX INPOLIECCOB

VK 621:658.62.018.012

E.B. OJIEMHUKOBA

AHAJIMTUYECKASA MOJAEJIb IPOUHECCA
NHIANBUAYAJBHOI'O IIOABOPA AETAJIEA ITPU CBOPKE

Paccmompena mamemamuueckas modenb nosviuenus Kayecmea cOOpKu 6 MauuHOCmpoe-
HUU nymem UCnOIb308AHUSL BEPOSIMHOCHIHO—CIAMUCTUYECKUX MemOo0s.

KnrouyeBble clioBa: BEepOATHOCTHO—CTATHCTHYECKAsh MOJENb, COOpKa, MpoIlecc, KauecTBO,
pa3mMep, TeXHOIOTHSI.
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Ye.V. OLEINIKOVA

ANALYTICAL MODEL OF PROCESS
SELECTION OF INDIVIDUAL ITEMS IN THE ASSEMBLY

The article examines the possibility of improving the quality of the assembly in the machine
building by using computer technology and probabilistic—statistical models.
Keywords: probabilistic—statistical models, assembly, process, quality, size, technology.
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JL.B. IIYTUH

BEPUDPUKAIINSI MATEMATUYECKOU MOJEJIN AKTUBHOI'O
PAJUAJIBHOI'O THAPOCTATOANHAMMNYECKOI'O ITIOAIIMNITHUKA

B cmamve paccmompen npoyecc eepughuxayuu paspabomarHHoi Mamemamuieckol Mooeiu
AKMUBHO20 PAOUATLHO20 2UOPOCMAMOOUHAMUYECKO20 nodwuntuka. Mzeecmua makaice mamemamu-
yeckasi Mooeb 2UOPOOUHAMUYECKO20 NOOWUNHUKA, NOIYYEHHA. NOCPEOCMBOM AHAIUMUYECKO20 UH-
mezpuposanust ypasnenus Peiinonvoca 05 08yXMEPHO20 CyUas meueHus CMA304Ho20 Mamepuand. B
npoyecce gepugpukayuu CPAGHUBANUCH 3HAYEHUsL Hecyujell CNoCOOHOCMU NOOWUNHUKA, PACCUUMAH-
Hble ¢ nOMOwbl0 OaHHbIx Mooeneil. Kpome moeco, 6vLn onpedenien ONmuMAanrbHblil pasmep KOHeUHO—
PA3HOCMHOU CemKU, NPUMEHAEMOU 8 YUCIEHHOU MoOdenu. AHANU3 NOJYUEHHbIX OAHHBIX NOKA3AL XOPO-
uiee coenacosanue pe3yibmamos, pacxoxicoenue He npesviuano 15% ons ouanazona sxcyeHmpucu-
memos om 0 0o 0.63. Coenan 6b18600 00 A0eK8AMHOCIU PA3PAOOMAHHOU MAMEMAMUYECKOU MOOETU C
VUEmOM BblAGNECHHbIX SPAHUY NPUMEHUMOCTI.

Kniouesvle cnosa: axmueHblli NOOWUNHUK, MAMeMAMUYECKAsi MOOelb, MEMoO KOHEUHbIX
pasHocmetl, gepughuKrayusi, HeCyujasi CnoCoOHOCb, YAPAGICHUE OBUNCCHUEM POMOPA.
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D.V. SHUTIN

VERIFICATION OF THE MATHEMATICAL MODEL
OF THE ACTIVE RADIAL HYBRID BEARING

The topic of the paper is verification of the mathematical model of an active radial hybrid
bearing. There is a known mathematical model of a plain hydrodynamic bearing obtained by analyti-
cal integrating of the Reynolds equation for the two—dimensional flow of the lubricant. During the
verification process the values of the load capacity obtained with the mentioned models have been
compared. Besides that, the minimal needed size of a grid used within the applied finite differences
method was determined. The analysis of the obtained data shows good matching of the results with
obtained different models. The difference of the results is less than 15% within the eccentricity range
of 0...0.65 for all the examined combinations of the rotor—bearing systems parameters. It allows to
conclude that the developed mathematical model is adequate within the mentioned applicability limits.

Keywords: active bearing, mathematical model, finite differences method, verification, load
capacity, rotor motion control.
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MOJIEJIMPOBAHME ITPOLIECCOB CO3JJAHMS
TEPMOMEXAHWYECKNX COEJJMHEHW C TIOMOIIBIO MY®T
U3 MATEPHAJIOB C TIAMSATBIO ®OPMBI METOIAMHA
CTPYKTYPHO-AHAJIMTHYECKOI ME3OMEXAHUKH

Memoodamu — cmpyKmypHO—aHATUMUYECKOU — ME30MEeXAHUKU  BbINOIHEHO — UCCAe008aHUe
HanpsiicEHHO—0ehopMupo8anHo20 COCMOSIHUSL MOJCMOCHEHH020 YUIUHOPA U3 Mamepuaia ¢ dggex-
mom namsamu Gopmel npu €20 OOPHOBAHUU U UHUYUUPOBAHUU (PA308bIX NPEBPAUWEHUT 8 VCIOBUIX
MEPMOYUKIUPOBAHUST Yepe3 MeMNepantypHvle UHMePEaibl 00PAMUMbBIX MAPMEHCUMHBIX DeaKyuil.
IIpedcmasnenvl pe3yiomamsl MAmMemMamuiecko2o MOOEIUPOBAHUsT NPoyecca NoO20MO8KY U cOOpPKU
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MEPMOMEXAHUUECKO20 COCOUHEHUSI C NOMOWbIO YUIUHOPUYECKUX MY(m U3 mamepuana ¢ spgexmom
namsmu gopmot (D).

Kniouesvle cnosa: cmpykmypHo—aHaiumuieckas Me30MexaHuKkd;, MamemMamuyeckoe mooe-
auposanue; dpgexm namsamu Gopml, MEPMOMEXAHUUECKOE COCOUHEHUE, KPAedas 3a0aud; npamoe
MapmeHcumHoe — npeepaujeHue;  0OpaAmHoe — MAPMEHCUMHOe  NPespaujeHue;  HaANPANCEHHO—
depopmuposannoe cocmosHue.
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V.G. MALININ, Yu.Yu. MUSSAUI

SIMULATION OF CREATION THERMOMECHANICAL CONNECTION
USING COUPLINGS SHAPE MEMORY MATERIALS METHOD
OF STRUCTURAL-ANALYTICAL MESOMECHANICS

The research of stress—strain state of thick—walled cylinder made of material with shape
memory effect when burnishing and initiating phase transformation in the terms of thermal cycling
through temperature intervals of reversible martensitic reactions using methods of structural analyti-
cal mesomechanics. The results of mathematical modeling of preparation process and assembly of
thermomechanical joint using cylindrical coupling with shape memory effect (SME).

Keywords: structural analytical mesomechanics; mathematical modeling; shape memory ef-
fect; thermomechanical joint; boundary value problem; direct martensitic transformation; reverse
martensitic transformation, stress—strain state.
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YK 629.424.2
J.. TOHYAPOB, B.B. KOBUIIIAHOB, /1.4. AHTUIIMH

OIIEHKA HECYIIEW CITOCOBHOCTHU KY30BA ABTOMOTPHUCHI
PACYETHBIMH N DKCIIEPUMEHTAJIBHBIMU METOJAMHA

C nosisnenuem u pasgumuem JHcene3Hol 00pocu NOAGUIUCL NOMPEOHOCU & ee 0DCTYIHCUBA-
HUU U peMoHme, a makdice 00CMAasKe NACCANCUPO8 HA 8MOPOCMENEHHbIX TUHUAX ¢ HeDOILUUM NAC-
cancuponomoxom. st YCKopenHot 00CmagKy peMOHMHO20 NePCOHANA K Mechmy npogedeust paoom,
VAYUUEeHUS. YCI08UI MPYOd U NOGBIUEHUs. YPOGH MEeXAHU3AYUYU mpyoa npu mexHu4ecKom o00cyicu-
BAHUU NYMU CO30AIOMCSL CAMOXOOHbLE NOOBGUNICHBLE OUHUYBL, ABIMOMOMPUCHL.

Knrouesvie cnosa: asmomompuca, HanpsicenHo—0ehopmMuposantoe cocmosinue, 0Onyckae-
Mble HanPSIJICeHUs.
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EVALUATION OF CARRYING CAPACITY OF BODY RAILCARS
CALCULATED AND EXPERIMENTAL METHODS
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With the advent and development of the railway came the need for its maintenance and repair,
as well as delivery of passengers on secondary lines with a small number of passengers. For expedited
shipping maintenance personnel to the place of work, improve working conditions and increase the level
of mechanization of labor for maintenance paths are self-propelled mobile units, railcars.

Keywords: railcar, the stress—strain state, allowable stress.
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VJIK 62-231.322.2

C.B. MUPOHEHKO, M.b. BOPO/IMHA, JI.A. CABUH

JTEMII®UPOBAHUE UMITYJIbCHBIX HAI'PY30K
TNJIPOMEXAHUYECKOH MY®TOM C 3YBUATHIM
TU®PEPEHIIUAJIBHBIM UCIIOJTHUTEJIbHBIM MEXAHU3MOM

B cmamve npedcmasneno onucanue mooenu 2uOpOMexaHuuweckou Mmy@mol ¢ 3y0uamvim
ouphepenyuanbHbIM  UCTIOTHUMETbHLIM MEXAHUIMOM, NOCMPOCHHOU 6 NPOSPAMMHOM KOMNIEKCe
Matlab Simulink. IIpueedenvl ocHosHbIE pe3yibmamovl MeopemuiecKux UCCie008anull Mygmol 6 pe-
JACUMe YNPY2020 0eMNPUPOBAHUS 8bICOKOUHMEHCUBHBIX HASPY30K, A MAKICe ONpedesieHbl hakmopbl,
snusiiowgue Ha pabomy mygpmer 8 smom pexcume. IIpeocmaenensvl 3asucumocmu Kod3ppuyuenma ou-
HAMUYHOCIU MYDMbL OM HAYATILHBIX NAPAMEMPOE UOPOCUCTIEMDbL.

Knroueesvte cnosa: cuopomexanuueckas mygma, 3youamolti Oug@epeHyuanvbHvill UCHOIHU-
MENbHbII MEXAHUZM, NAPAMEmpPbl 2UOPOCUCTIEMbL, MAMEMAMUYECKAsi MOOelb, KO uyuenm ouna-
MUYHOCIU, UMNYTbCHAS HA2PY3KA.
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S.V. MIRONENKO, M.B. BORODINA, L.A. SAVIN

DAMPING OF PULSE LOADINGS THE HYDROMECHANICAL COUPLING
WITH THE GEAR DIFFERENTIAL EXECUTIVE MECHANISM

The description of model of the hydromechanical coupling with the gear differential execu-
tive mechanism constructed in the program Matlab Simulink complex is presented in article. The main
results of theoretical researches of the coupling are given in the mode of elastic damping of high—
intensity loadings, and also the factors influencing operation of the coupling in this mode are defined.
Dependences of coefficient of dynamism of the coupling on initial parameters of a hydraulic system

are presented.

Keywords: hydromechanical coupling; gear differential executive mechanism, hydraulic sys-

tem parameters; mathematical model,; dynamism coefficient; pulse loading.
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A.B. CbITHUH, B.O. THOPUH, C./I. AHTOHOB

AKTHUBHOE YIIPABJIEHUE MEXATPOHHBIM
MHOTI'OJIEHECTKOBBIM IMTOAHIUITHUKOM POTOPHO-OITIOPHBIX
¥Y3J10B BBICOKOCKOPOCTHBIX TYPBOMAIIINH

B cmamve paccmompenvl mexampouHvie MHOSONIENECMKOGble NOOWUNHUKY, AKMUBHOE
VADasieHue KOMOPbIMU OCYUlecmensiemcs nvezoakmyamopamu. IIpedcmaesneno 603ModiCHOe KOH-
CMDVKMUBHOE DeuleHue NPUMEHeHUsl Nbe30aKmyamopo8 8 JenecmrKosvix noowuntuxkax. Paspaboma-
HA CMDVKMYDHO—MVHKUUOHATIbHAA CXeMAd IKCNEDUMEHMATbHOU VCMAHOBKU Ol UCCTe008aHUs Me-
XampOHHBIX MHO2O0LENeCMKOBbIX NOOWUNKHUKOE. ONUCAHA A8MOMAMUYECKds CUCMEMA VRDAGIEHUs
MHO2OoRenecmKosbim noowunuuxkom. Obocnosan evloop ITH-pecynuposanus 0151 aKMUEHO20 Ynpaegie-
HUSL MEXAMPOHHBIM MHO2ONIENEeCMKOBLIM NOOWUNHUKOM.

Knroueesle cnosa: mexampontulii 1enecmrosblil NOOWUNHUK, AKMUBHOE YRPAGIeHUe, Nbe30-
axmyamopuwl, [IH-pezyruposanue; 8blcOKOCKOPOCHIHbIE MYPOOMAUUHDL.
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A.V.SYTIN, V.O. TYURIN, S.D. ANTONOV

ACTIVE CONTROL OF THE MECHATRONIC MULTIFOIL BEARING
IN HIGH-SPEED TURBOMACHINERY

The paper considers the mechatronic multifoil bearing which are controlled using piezoactu-
ators. A possible design solution of piezoactuators application is presented. A structural and func-
tional scheme was developed for the test rig for the mechatronic multifoil bearing research. A choice
of Pl—control is justified to actively control the mehatronic multifoil bearing.

Kevwords: mechatronic multifoil bearing; active control; piezoactuators, Pl—-control; high—
speed turbomachinery.
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AT. IIIATOMKA, K.B. KPABUEHKO, A.B. TUXOHEHKO, H.M. YEKAH, E.B. OBUHHUKOB

MOJIUPUIIMPOBAHUE MHOTI'OCJIOMHBIX KOMITO3UIITMOHHBIX
MOKPBITUH CBY-N3JTYYEHUEM

Hccnedosanvr cmpykmypa u c8olicmea moHKONAEHOUHbIX NOKPbIMULL, cHOopMUPOBAHHBIX HA
Memaniuieckux nodnoxckax. Ilokasano, ymo Hanecenue nOKpbimull Ha Oase HUMPUOA YUPKOHUS U3-
MeHsiem a0COPOYUOHHYIO AKMUBHOCHb NOBEPXHOCIHBIX CL0E8 MEMALIUYECKUX NOOA0dCEK. Yemanos-
JIeHo, 4mo GopMuposanue KOMHOZUYUOHHBIX HOKPLIMUL NPUBOOUM K CHUJICEHUIO KOI(@uyuenma
mpenus napol «ZrN+@CO-I1IX15», 6 mom uucne u npu 6o30eiicmseuu CBU—usznyuenus.

Knrwouessle cnosa: nokpvimue, usiyuenue, MOpQOIO2Us, CMpyKmypd, c60Ucmed.
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AG.SHAGOYKA, K.V.KRAVCHENKO, A.V. TIKHONENKO, N.M. CHEKAN, Ye.V. OVCHINNIKOV

MODIFICATION OF MULTILAYER COMPOSITE COATINGS MICROWAVE

The structure and properties of thin film coatings formed on metal substrates. It is shown that
the coating of zirconium nitride based adsorptive activity alters the surface layers of metal substrates.
The formation of the composite coating reduces the coefficient of friction pair «ZrN + FCO-SHH15»,
including in the microwave exposure.

Keywords: cover, radiation, morphology, structure, properties.
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MALUNHOCTPOUTEJIbHBIE TEXHOJIO A

N UHCTPYMEHTHI

VIIK 62/002:539.3(075.8)

B.A. JIEBEJIEB, B.I. COKOJIOB, C.1O. IITbIHb, 1.JI. BAJIMKOB

SHEPTETUUYECKHNI METO/JI OIEHKH BJIMSTHUSI TIT1T
HA HOBBIHIEHHUE DKCIINIYATAIIMOHHBIX CBOUCTB JAETAJIEU

Ha ocnose anepeemuuecxon mooenu npoyecca II1]] npeonodcern pacuémno—anaiumuieckuii
MemOoO OYEeHKU NOGbIULEHUs. YCIMALOCMHOL NPOYHOCHU demalell, Y4Umvl8arouull IHepeemuiecKoe co-
CMOSIHUENOBEPXHOCHHBIX CL0EG MOOUDUYUPOBAHHBIX 8 npoyecce ux ynpounenus memooamu II1/].

Knrwouessle cnosa: nosepxnocmuoe niacmuieckoe oepopmuposanue, ynpouHeHue, Hympe-
HSI5L OHep2Ust, IHMALLNUSL, 00I208EUHOCTb, YCMAIOCMHAS NPOYHOCMb.
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V.A. LEBEDEV, V.D. SOKOLOV, S.YU. SHTYN, L.L. VYALIKOV

ENERGY METHOD OF EVALUATION OF SURFACE PLASTIC DEFORMATION
TO GREATER OPERATIONAL PROPERTIES OF DETAILS

Based on the energy model of the process of PPD proposed settlement and analytical evalua-
tion method of increasing the fatigue strength of parts, taking into account the energy state of the sur-
face layers modified in the process of their hardening methods PPD.

Keywords: surface plastic deformation, hardening, internal energy, enthalpy, durability, fa-

tigue strength.
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K.C. JIVHUH, B.H. MUXAIJIOB, C.A. MOCKBUTHH

TEXHOJIOTUYECKHWA U3TI'UE TPYEBI
C HEAE®@OPMUPYEMBIM ITPOXO/JHBIM CEYEHUEM

Ilpeonosicen memoo oyenkxu deopmayuii, UCX00s1 U3 BLLOOPOUHBIX VCIOBULL CIMAMUYECKO20
PABHOBeCUs;, PACCUUMAHHOE UBMEHEeHUe MONUWUHBL CIMEeHKU MPYObl CO2NACYEeMCst C ONYONUKOBAHHBIMU

pesyibmamamil IKCNePpUMeHnos.

Knrwoueessle cnoea: ypasnenue uzocHymou ocu, CmeneHHds QYHKYus HanpsjiceHust mexyde-

cmu, MOMEHMblL 6HYMPEHHUX CUJL.
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K.S. LUNIN, V.N. MIKHAYLOV, S.A. MOSKVITIN

TECHNOLOGICAL PIPE BENDING NON-DEFORMABLE FLOW SECTION

A method for estimating the deformation based on the sample conditions of static
equilibrium; calculated change in wall thickness is consistent with published results.
Keywords: equation of the bent axis power function of yield stress, moments of internal

forces.
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Boszmooicnocmu cospemennozo memannopesicyujeco 000py0o8aHust u UHCMPYMEHmMa 8 3Hd-
YUMENbHOU CIMENeHU ONepedCalom CLONCUBUUEC MemOoO0bl UCCIe008aHUsL U NPOSHOZUPOBAHUS Nep-
CHEKMUBHBIX U 6HOBb CO30ABAEMBIX NPOYECCOB e36ULIHON 0OpabomKku. B cmamve paccmampugaemcst
MEXAHUZM KOHMAKMHO20 63AUMOOCUCMBUsL U 83AUMOGIUAHUSL NOAEU UHCIPYMEHMA U 3d20MO8KU NpU
J1e36UIHOU 0OpabOmKe ¢ BbICOKUMU U CBEPX BLICOKUMU CKOPOCHISMU.

Knrwoueesvle cnosa: nessuiinas obpabomka, sHepeemuyeckue NOJs, MAMeMamuieckas Mo-
0elb, 8bICOKOCKOPOCHHOE pe3aHue.
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[.LV. OVSIANIKOVA, A.S. TARAPANOV, A.A. MURAVYOV

EMPOWERING COMPREHENSIVE METHOD OF ANALYSIS
AND FORECASTING PROCESSES SHAPING WITH HIGH SPEEDS

The possibilities of modern metal cutting, equipment and tools are largely ahead of the estab-
lished methods of research and forecasting prospective and newly created processes blade pro-
cessing. The article discusses the mechanism of contact interaction and mutual fields of the tool and
the workpiece when the blade treated with high and very high speed.

Keywords: blade processing, the energy field, mathematical model, high—speed cutting.

BIBLIOGRAPHY

1. Tarapanov, A.S. Matematicheskiye osnovy virtualnogo predstavleniya i analiza protsessov lezviynoy
obrabotki / A.S. Tarapanov, G.A. Kharlamov, V.S. Shorkin. — M.: Mashinostroyeniye. Spravochnik. Inzhenernyy
zhurnal. —2003. — Ne 23, — S 43-49.

Ne 3 (311) 2015 109




IIpudopocTpoenue u OMOTeXHMYECKHE CHCTEMbI

2. Bestuzheva, N.P. K issledovaniyu nestatsionarnykh poverkhnostnykh voln v nelineyno uprugikh sredakh /
N.P. Bestuzheva, G.I. Bykovtsev, V.N. Durova // Prikl. mekhanika. — 1981. — T.17. — Ne 12. — S. 27-33.

3. Burenin, A.A. O rasprostranenii udarnykh vozmushcheniy v predvaritelno deformirovannoy raznomodulnoy
uprugoy srede / A.A. Burenin, O.V. Dudko // Prikladnyye zadachi mekhaniki deformiruyemogo tverdogo tela: Sbornik
nauchnykh trudov. — Vladivostok: IMiM DVO RAN. — 1997. — S. 20-35.

4. Yepifanov, G.1. Fizika tvordogo tela. Uchebnik dlya vtuzov / G.I. Yepifanov. — M.: Vysshaya shkola, 1977. —298 s.

5. Suslov, A.G. Nauchnyye osnovy tekhnologii mashinostroyeniya / A.G. Suslov, A.M. Dalskiy M:
Mashinostroyeniye, 2002. — 684 s.

6. Yaroslavtsev, V.M. Metodologiya sovershenstvovaniya tekhnologiy promyshlennogo proizvodstva i
razrabotki novykh metodov obrabotki [Elektronnyy resurs] / V.M. Yaroslavtsev. — M.: Nauka i obrazovaniye:
elektronnoye nauchno-tekhnicheskoye izdaniye. —2012. — Ne 3. —S. 5.

7. Komarov, V.A. Povysheniye effektivnosti tekhnologicheskikh operatsiy na osnove sovershenstvovaniya
obrabotki rezaniyem / V.A. Komarov. — M.: Izdatelstvo MGTU im. N. E. Baumana, 2002. — 164 s.

8. Ovsyanikova, 1.V. Upravleniye parametrami protsessa formirovaniya slozhnykh poverkhnostey. / 1.V.
Ovsyanikova, A.S. Tarapanov, V.S. Shorkin // Fundamentalnyye i prikladnyye problemy tekhniki i tekhnologii. — Orel:
Gosuniversitet — UNPK. —2012. — Ne 2. — S.56-60.

9. Chivilikhin, S.A. Techeniya v nanostrukturakh: klassicheskiye i kvantovyye modeli / S.A. Chivilikhin, V.V.
Gusarov, I.YU. Popov // Nanosistemy: fizika, khimiya, matematika. —2012. —T. 3. — Ne 1. — C. 7-26.

10. Stroyeniye slitka kipyashchey stali [Elektronnyy resurs] URL: http://emchezgia.ru/razlivka/9.1_slitok
kipyashey stali.php.

Ovsyanikova Irina Vasilyevna
State University — ESPC

PhD, Associate Professor

Ph.: (4862) 41-98-34

E—mail: ovsynikova2012@yandex.ru

Tarapanov Aleksandr Sergeyevich
State University — ESPC

Doctor of technical sciences, professor
chair«Design and technological support
for engineering industries», Orel

Tel: (4862) 54-15-03
E—mail:tarapanov@yandex.ru

Muravyov Andrey Aleksandrovich
State University — ESPC

student, chair « accounting and taxa-
tiony, Orel

Ten: 8-900—484-27-30

E—-mail: andrei—20101@yandex.ru

VK 621.9.047.7

E.B. CMOJIEHIIEB, E.C. BOBPOB

TEXHOJIOI'USA PEMOHTA 3YBYATBIX IIEPEJIAY
KOMBUHUPOBAHHBIMU METOAAMMA

Paccmompenst pakmopwi, komopovie IUsIOM HA UBHOC 3YOUAMbIX nepeday u mepol Ux npe-
OynpedicOeHUst, ONUCAH aneopumm OeQekmayuy U3HOCAa U MEXHOI02Us. PeMOHMA 3yOuamvix nepeoau.

Knroueesvte cnosea: usnoc 3youamoix nepeoay, depekmayus usHOCa, pemMonm 3y04amolx ne-
peoau.
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E.V. SMOLENTSEV, E.S. BOBROV

TECHNOLOGY OF REPAIR OF GEARINGS BY THE COMBINED METHODS

Factors which influence wear of gearings and a measure of their prevention are considered,
the algorithm of fault detection of wear and technology of a repair of gearings is described.
Keywords: wear of gearings, fault detection, repair gearings.
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B.A. TOJIEHKOB, C.I0. PAJTYEHKO, J1.0. JOPOXOB, .M. TPSIJTYHOB

METOIUKA TPOEKTUPOBAHUSA TEXHOJOI'MYECKOI'O MTIPOLHECCA
YIIPOUHEHWS JETAJIEM THUIIA BTYJIOK INIACTUUYECKHUM
JAE®OPMHUPOBAHHUEM B YCJIOBUAX KOMIVIEKCHOI'O JIOKAJIBHOI'O
HATPYKEHUS 11O TPEBYEMBIM TAPAMETPAM U3/EJIAIA

B cmamve paccmompena memoouxa 6vlb6opa napamempos MmMexHOLOSUYeCKO20 npoyecca
yupounsiowei 00pabomKyu MHO2OYUKIOBLIM NIACTHUYECKUM OeOPMUPOBAHUEM 6 YCI0BUIX KOM-
NIIEKCHO20 NIOKATIbHO20 Hazpyoicenust. [Ipednodicenvt nymu ucnoawb308anus MemoouKuy u OaibHeiue2o
e€ cosepuleHCmBo8a s.

Knrwoueessle cnosa: npoexmupoganue, mexHoiocU4eckKuil npoyecc, niacmudeckoe oegopmu-
posanue, KOMNIEKCHOe JIOKANbHOE HAspydHceHue, MexaHuyeckue napamempeul.
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V.A. GOLENKOV, S.YU. RADCHENKO, D.O. DOROKHOV, I.M. GRYADUNOV

THE TECHNOLOGICAL PROCESS DESIGN METHOD OF BUSH TYPE
PARTS HARDENING BY PLASTIC DEFORMATION IN COMPLEX
LOCAL LOADING CONDITIONS ON REQUIRED PARTS PARAMETERS

In the article the method of parameters of hardening processing by high—cycle plastic defor-
mation in complex local loading conditions technological process selection has been considered. The
ways of method application and its further development have been offered.

Keywords: design, technological process, plastic deformation, complex local loading, me-
chanical parameters.
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B.M. KOPHEEBA, C.C. KOPHEEB

TEOPETHYECKAS OLHEHKA CUJIOBOI'O HAT'PYKEHHUSA PEXXYIIETI'O
NHCTPYMEHTA IIPU CBEPXBBICOKHUX CKOPOCTAX PE3AHUA

Paspabomana mamemamuyeckas moodenv paciema CUTOBbIX HAZPY30K, OelcmeyIowux Ha
pedicyuuil. UHCMPYMeHm Npu CEePXCKOPOCIHOM pe3aHuu Memanios. B ocnosy nonosicena modens
CMPYACKO0OPA308aHUL 0OPADOMKU CO CEEPXBLICOKUMU CKOPOCMAMU, 8 KOMOPOU NPOYecc npomeKd-
HUSL NIACTUYECKOL 0eopMayuu 8 30HAX NEPBULHOU U BMOPULHOU depopmayuli nPeOCmasieH TuHU-
SAMU CKOMbIICEHUsL 08OUHOU KpususHvl. Paccmompenvl 06e pacuemmuvie cxemvl, OMiuyHvle Opye om
opyaa (hopmoil HAYANLHOU SPAHUYbL CIPYICKOOOPAZ08AHUS, YMO CEA3AHO C UBMEHEHUEM POau u32uda
6 npoyecce oOpMUPOBAHUL CIMPYICKU 8 3ABUCUMOCTHU OM YC08Utl 06pabomiu. Hcnoaw3ys nonosice-
HUsA meopuu niacmu4HoOCmu, pacCMOMpPEHO USMEHEHUE HAZPYHCEHHO20 COCNOSHUS 8 30HE CIPYHCKO-
obpasosanus. [lokazano, umo npu 06pabomie co C8epXEbICOKUMU CKOPOCHISIMU HOMUMO CUTL, 3ampa-
YUBAEMbIX HA NPeodOieHue NIACMU4eckux deopmayuil 6 30He CMPYHCKOOOPA308aHUs U HA NPEoOo-
Jlenue mpeHust Ha nepeowell NOBEPXHOCMU, HeOOX0OUMO YYUMbIGAMb GIUSHUE CULbL UHEPYU, UCHIOY-
HUKOM KOMOPOU AGISeMCsl U3MEHEeHUe KOIUYECHBA OBUNCEHUSL CUCTEMbL, KOMOPAsi MOJICem COCMAe-
asms 0o 90% om ycunusi pezanus. Ilpeonosicennas mamemamuieckas MoOenb NO36075€m NPo8o-
Oums He MONLKO pacyemvl HAZPY30K, OCUCMBYIOWUX HA PEJNCYWUll UHCIPYMEeHm, HO U Ooaem 603-
MOJICHOCHIL NOIYYUMb KAPMUHY CIPYICKOOOPA308aHUSL OIS KOHKPEMHbIX YC06ULL 00pabomKuU.

Knroueesle cnosa: ceepxsvlcokue cKOpoCmu pe3anis, Mooeib NPOYecca CmpyicKooopasosa-
HUsl, naacmudecKue 0epopmayu, CUIa pe3anus.
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V.M. KORNEEVA, S.S. KORNEEV

THEORETICAL ESTIMATION OF POWER OF LOADING
CUTTING TOOL AT VERY HIGH CUTTING SPEEDS

Mathematical model calculation of power loads acting on the cutting tool for cutting metal
bullet. It is based on the model of chip processing with super—high speed, in which the process of
plastic deformation in the areas of primary and secondary deformation of sliding double curvature
lines is presented. Two payment schemes, different form the initial border of chip, which is related to
the changing role of the bend in the process of building the chips depending on the conditions of pro-
cessing. Using the theory of plasticity, considered changing the loaded condition of the chip. It is
shown, that at processing with super—high speeds in addition to the force required to overcome the
plastic deformation in the area of chip and friction on the front surface, you must consider the effects
of inertial forces, the source of which is the change in the number of traffic system, which can be up to
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90% of the cutting forces. The proposed mathematical model allows not only the calculation of loads
on the cutting tool, but also provides an opportunity to get a picture of the chip to handle.

Keywords: super—high speed machining, process model, plastic deformations, chip—cutting
force.
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[NIPU6OPOCTPOEHUE
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A.B. XUAKOB, M.II. )KWJIbLIOB, P.B. IOI'BUHOB, B.B. MUIIIMH

YCTPOUCTBO JJIsI JUATHOCTUPOBAHUS COPEPUUYECKOM IAPBI
TPEHMUS B ITPOIIECCE TPUBOUCIIBITAHUN

B cmamve paccmompenvi cmpykmypa u npunyun Oeucmeus UCHbMAmenbHol YCmaHosKu
0711 IKCNEPUMEHMATLHBIX UCCIeO08AHULL NAPAMEMPO8 NPOYECCO8, NPOUCXOOAUUX 8 30He KOHMAKMA
chepuueckux nogepxrocmeil. Ycmpoiicmeo npeoHasHaieHo 0isi U3yueHust Rpoyeccos, NPOmeKaruux
6 pabomaroujem mpuboCconpsiCeHuU 8 YCio8usx pabomoi, npuUOIUNCEHHBIX K peaivHbiM. E2o ucnons-
306aHUe NO360JseMm NPOGOOUMb UCHBIMAHUSL 83aUMOOCUCBYIOWUX CHEPULECKUX NOBEPXHOCIEN, OC-
HOBAHHBIX HA MEOPEMUUECKUX UCCIe008AHUIX MAMEMAMUYECKOU MOOEU CONPOMUGLEHUs. MPYYelcs]
waposoil onopbwl.

Knrwouessle cnosa: mpuboouacnocmuka, mpuOOMOHUMOPUHS, UCNLIMAHUSL, SPAHUYHbBLE CIOU,
chepuveckue NoOBEPXHOCHU, UCHLIMAMENbHbIE MAWUHbL, CMA3KA, 9AeKMPOPE3sUCMUBHBIL Memoo,
mpeHue, mpuboconpsicerue, UsHoOC, YCmpoucmeo.
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A.V. ZHIDKOV, M.P. ZHILTSOV, R.V. LOGVINOV, V.V. MISHIN

DEVICE FOR DIAGNOSING A SPHERICAL FRICTION PAIR
DURING TRIBOTESTING

The article describes the structure and function of the test bench parameters for experimental
studies of the processes occurring in the contact area of the spherical surfaces. The instrumental base
is designed for the study of processes occurring in the friction units operating in working conditions
close to reality. Its use allows testing of interacting spherical surfaces, based on theoretical mathe-
matical model of resistance to the ball joint.

Keywords: tribodiagnostics, tribomonitoring, testing, boundary layers, spherical surfaces,
test devices, lubrication, electroresistive method, friction, tribocoupling, wear, device.
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IIpudopocTpoenue u OMOTeXHMYECKHE CHCTEMbI

VK 531.74.082.4

AWM. HEBHAHOB, B.H. ECUIIOB

JANHAMMNYECKHE XAPAKTEPUCTUKHU TNIPOAKYCTHYECKOI'O
JATYUKA HEPOBHOCTMU KEJIESHOJOPOKHOI'O IIYTH
C MAATHUKOBBIM 4YYBCTBUTEJIbBHBIM 3JIEMEHTOM

Tonyuena mamemamuueckasi MoOeib MASMHUKOBOU NOOCUCTHEMbL 2UOPOAKYCMUYECKO20
0amuyuKa yposHs JIcene3HO00POICHO20 NYMU, 6 KOMOPOM MASMHUKOBASL NIACHUHA NOAHOCINBIO NO-
2pyoicena 8 0OHOPOOHYIO BA3KVIO HCUOKOCTD, NPUBLOEHbI PE3YNbINAMbl IKCHEPUMEHMATLHBIX UCCAEO0-

B8aHULL.

Knrwueswie cnosa: damquk, mamemamudecKkast Man‘Jlb, MAANMHUK.
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A.l. NEZNANOV, V.N. ESIPOV

DYNAMIC CHARACTERISTICS OF THE HYDROACOUSTIC SENSOR
OF A LEVEL OF RAILWAYS WHICH HAS THE PENDULAR
SENSITIVE ELEMENT

The mathematical model of a pendular subsystem of the hydroacoustic sensor of a level of
railways, in which the pendular plate is completely shipped in a homogeneous viscous liquid, is pre-

sented, results of experimental researches are given.

Keywords: sensor, mathematical model, pendulum.
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KOHTPOIJ1b, AUATHOCTUKA, UCITIBITAHUA

VK 621.391

M.I". KAPIIOB

, 10.T. 3bIPIHOB

METOAUKA NIEHTUOUKALIUU TAPAMETPOB MOJIUPUIIMPOBAHHBIX
PACHPEJEJEHUN IIMPCOHA C UCITIOJIb30OBAHUEM CTEIIEHHBIX,
IKCIIOHEHIINAJIBHBIX U IOTAPUOPMHNYECKUX MOMEHTOB

Ipeonooicena mooupuxayus pacnpedenenuti Ilupcona onsi annpokcumayuu 3aKOH08 pacnpe-
OeleHust IKCNEPUMEHMANbHBIX OAHHBIX, KOMOPAsi NO380Jsem NOAyYUms 60jee WUpoKutl Kiacc 3aKo-
HO8 pacnpedeneHutl, yem cywecmsyiowas cucmema pacnpedeienuti Iupcona. Paspabomana memo-
OuKa udeHmuukayuu napamempos Mooupuyuposannvix pacnpedenenuti Ilupcona ¢ ucnoiv3o8amu-
eM CTeneHHbIX, IKCHOHEHYUATbHBIX U I02APUPMUYECKUX MOMEHMOB.

Knroueesvte cnosa: ypasnenus Ilupcona, cucmema pacnpeoenenuti Ilupcona, mooupuyupo-
sanuvie pacnpedenenusi Ilupcona, cmenennvie MOMEHMbI, IKCNOHEHYUATbHbIE MOMEHMbL, 102apud-

mudecKkue MomeHmeaol.
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[.G. KARPOV| YU.T. ZYRYANOV

METHODS OF IDENTIFICATION PARAMETERS MODIFIED PEARSON
DISTRIBUTION BY USING POWER, EXPONENTIAL
AND LOGARITHMIC MOMENTS

Offered the distributions of Pearson for approximation of laws of distribution of experimental
data which allows to receive wider class of laws of distributions, than existing system of distributions
of Pearson is offered. The technique of identification of parametres of the modified distributions of
Pearson with use sedate, exponential and the logarithmic moments is developed.

Keywords: the equations of Pearson, system of distributions of Pearson, modified distribu-
tions of Pearson, the sedate moments, the exponential moments, the logarithmic moments.
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IHOCTPOEHHUE U OIIEHKA TOYHOCTHU CUCTEMBbI BO31Y HIHBIX
CHUT'HAJIOB CAMOJIETA C HEITOABUXXHBIM HEBBICTYITAIOLIIUM
IHNPUEMHHUKOM ITOTOKA
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Packpuieaiomes npunyunsl nocmpoeHnust cucmemuvl 6030YUHBIX CUSHATIO8 CAMOAEMA HA OCHO-
6€ NAHOPAMHO20 UOHHO—MENOYHO20 OaMYUKA adPOOUHAMUYECKO20 Veid U UCMUHHOU 6030YVUHOU
cKOpocmu, OONOIHEHHO20 NPUEMHUKOM CIAMUYECKO20 0A6IeHUsl Habe2arwezo 8030VULHO20 NOMOKA.
Ipusooumcs ynkyuonanvhas cxema u aizopummvl 06paboOmMKu UHGOpMAyUY, paAcKpvleAemcs me-
MOOUKA U NPOBOOUMCS OYEHKA NOMEHYUATbHOU MOYHOCIMU USMEPUMETbHBIX KAHAI08 CUCTEMBI.

Knrwoueesle cnosa: camonem, 030yuiHble CUSHAbL, UMEPEHUE, CUCMEMA, HeNOOBUICHDLIL He-
BLICMYNAIOWULL NPUEMHUK, NAHOPAMHBII UOHHO—MEMOYHbIL OAMYUK, NPUEMHUK CIMAMUYECK020 0d6-
JleHUst NOMOKA, (DYHKYUOHANbHASL CXeMd, AN20pUmmbsl 00pabomKy UHGOpMayuy, MmoyHOCMs UsMepu-
MENbHbIX KAHAL08, MEMOOUKA, OYEHKA.
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D.L. KRYLOV, V.M. SOLDATKIN, E.S. SOLDATKINA

CONSTRUCTION AND EVALUATION OF PRECISION OF AIR DATA
SIGNALS SYSTEM OF AIRPLANE WITH THE STATIONARY
INCLUDED RECEIVER OF FLOW

The principles of building of the system of air data signals of the aircraft on the basis of pan-
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oramic ion—making sensor aerodynamic angle and true airspeed, supplemented by receiver of the
static pressure of the oncoming air flow are revealed. The functional scheme and algorithms of infor-
mation processing are described, the disclosed method and assessment of potential accuracy of the
measuring channels of the system.

Keywords: aircraft, air data signals, measurement, system, stationary included receiver,
panoramic ion—making sensor, receiver of the static pressure of the oncoming air flow, functional
scheme, algorithms of information processing, precision of measuring channels, method, evaluation.
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P.B. POMAHOB, O.P. KY31MUYKHNH, A.B. TPEUEHEBA

T'EOSKOJOIMYECKUM KOHTPOJIb BOJOHOCHOI'O 'OPU30HTA
B HEHEHTPAJIN30BAHHOU CUCTEME BOJOCHABKEHUA
HA JIOKAJIBHOM YPOBHE

B oannoii pabome paccmampusaemcs 6onpoc co30aHUsL AGMOMAMUZUPOBAHHBIX CUCTHEM
KOHMpOJiL  800OHOCHO20 20pU30OHMA HA  JOKAIbHOM YposHe. Hcnonv3oeanue 6 J1OKATbHOM
2€09KONL02UYECKOM MOHUMOPUHZE HEeYEHMPATUZ08AHHBIX CUCEM B000CHAOIICEHUSL MHO20UACTOMHbIX
MeMOO08 2e02NeKMPULECKOKO20 KOHMPOIISl, A0ANMUPOSAHHBIX NOO 3a0ay)y KOHMPOJsl NOBEPXHOCIIHBIX
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U nooseMHux 600. B pabome evibpana 0az06as  2eod1eKMPUHECKAs MOOelb

2€09KON02UYECKO20 KOHMPOJISL B00bL.
Kniouesvle cnosa: 2eodkonocuyeckuti MOHUMOPUHE, 2C09NEKMPUYECKUe Memoobl, ROO3eM-
Hble 800bl, 0Opabomka UHGoOpMayUY, HeYeHMPAIU308aHHbIE CUCMEMbL B000CHAONCEHUSL.
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R.V. ROMANOV, O.R. KUZICHKIN, A.V. GRECHENEVA

GEOECOLOGICAL CONTROL OF THE AQUIFER
IN DECENTRALIZED WATER SYSTEMS AT THE LOCAL LEVEL

In this work is considered the question of creation of the automated monitoring systems of the
aquifer at the local level. Using at decentralized water systems the local geoenvironmental monitor-
ing, multifrequency geoelectric methods for the control of surface water and groundwater. In this pa-
per we selected basic geoelectric model at the points geoenvironmental monitoring of water.

Keywords: geoecological monitoring, geoelectric methods, groundwater,

processing, decentralized water supply systems.
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A.M. BACUJIBEB, B.K. TAPUITIOB, M.A. KOCTPOMUH, B.B. CJIEIILIOB

OIIEHKA IOT'PEIIIHOCTEM PE3YJIbTATOB U3BMEPEHUI TEMIIEPATYPBI
OBBEKTOB METOJAMM BECKOHTAKTHOH TEPMOMETPUHA

B cmamwe paccmompenvl 6onpocvl  npumenenus Memooog OecKOHMAKmMHOU mepmomempuu
0711 UBMepenUs MemMnepamypbl paziudnslx obvekmos. Ilokazarno, umo OeckoHmakmuvie UMepeHusl
meMnepamypol Xapakxmepusylomcs 6016uumM KOIUYeCmeom KaK Memooudeckux, maxk u UHCmpymeH-
MAIbHBIX CUCTIeMamu4ecKux nozpeuwinocmei. Ilpedocmasnena cmpykmypa noaHOU NOZPEUHOCIU pe-
synemamos uzmepenui. Onpedenenvl OOMUHUPYIOWUE KOMIOHEHMbL 8 COCMABE NOJIHBIX NOZPEUHO-
cmetl. Yemanoeaeno, 4wmo 05t MUHUMUZAYUY NePEHUCTEHHBIX MEMOOUYECKUX NOZPEUHOCIEN HYHCHO
6ce20a CMpemMumspCs UCNOIb306AMb NUPOMEMPDI, YYECMBUMENbHbIE 8 KAK MONICHO bojee KOPOmKO-

BOJIHOBOLL Yacmiul cnekmpa.

Knwueswvie cnoea: nocpeutHocmu, b6eCKOHMAaKmMHas1 mepmomempus, nupomempbvl, UIMEPEHUE,

0OBeKmbi.
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AM. VASILEV, V.K. GARIPOV, M.A. KOSTROMIN, V.V. SLEPTSOV

ESTIMATES FOR THE ERROR OF TEMPERATURE MEASUREMENTS
OBJECTS BY MEANS OF NON-CONTACT THERMOMETER

In article questions of application of methods of contactless thermometry for measurement of
temperature of various objects are considered. It is shown that contactless measurements of tempera-
ture are characterized by a considerable quantity both methodical, and tool regular errors. The
structure of a full error of results of measurements is presented. Dominating components as a part of
full errors are defined. It is established that for minimization of the listed methodical errors it is nec-
essary always to aspire to use the pyrometers sensitive in as more as possible short-wave part of a
spectrum.

Keywords: errors, contactless thermometry, pyrometers, measurement, objects.
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YBaxkaeMble aBTOpPbI!
IIpocum Bac 03HaKOMHUTBCSI ¢ OCHOBHBIMHU TPeOOBAHUAMH
K 0()OpMJICHMIO HAYYHBIX cTaTel

e O0beM MaTepHalia, MpeaIaracMoro K MyOJMKaIlMy, U3MEPSIETCSl CTPAHUIIAMH TEKCTa Ha
muctax (opmara A4 u coaepkut ot 4 1o 10 cTpaHuUIL; BCe CTpaHUILbl PYKOMHUCH JIOJKHBI UMETh
CIUIOIIHYIO HyMepaluio.

e CraTps npenocTanisiercs B 1 ak3eMIusipe Ha OyMaXHOM HOCHUTEJIE U B SJIEKTPOHHOM BHJIE
(TI0 P7IEKTPOHHOM MOYTE WX HA JTFOOOM JIEKTPOHHOM HOCHTETE).

e B ogHOM cOOpHHKE MOXET ObITh ONMYOJIMKOBaHa TOJBKO OJHA CTaThsl OJHOIO aBTOPA,
BKJIIOUYasi COABTOPCTBO.

e [Tapamerpsl Habopa. [loss: 3epkaibHbIE, BEpXHEE, JIEBOE, MIpaBoe — 2 cM, HUXkHee — 1.6
cM, neperieT — 0. OTcTymbl 10 KOJIOHTUTYIOB: BepxHero — 1,25 cm, HmxHero — 0,85 cm. Tekcr
HabupaeTcs B 0JHY KOJIOHKY, mipudT — Times New Roman, 12 nt. Otcryn nepBoit cTpoku adb3ama —
1,25 cM. BripaBHuBaHuE — O mUpUHE. MEXKIYCTPOUHBIN UHTEPBAI — €IMHUYHBIN. BKIIOYUTH aB-
TOMaTUYECKU TepeHoc. Bce KaBBIYKM JOJDKHBI OBITH YITIOBBIMH (« «). Bce cuMBONBI «THpDE»
JIOJDKHBI OBITH CPETHEr0 pa3mepa («—», a He «-»). Hauepranue mudp (apaOCkux, puUMCKHX) BO BCEX
AJIEMEHTAaX CTaThbU — MPsIMOE (HE KYpPCUB).

e CTpyKTypa cTaThu:

VIIK;

Crnncok aBTopoB Ha pycckoM si3bike — 12 T, BCE ITPOITMCHBIE B ¢popmare 1.0. DAMUIINA
110 LeHTPYV 0e3 ad3alHOro 0TCTVIA;

Hazpanue (He Goisiee 15 cnoB) Ha pyvcckoM si3bike — 14 nT, noay:xkupusiM, BCE ITPOIIUCHBIE
110 LeHTPYV 0e3 ad3alHOro 0TCTVIA;

Annotanus (e menee 200-250 ciioB) Ha pycckoM si3bike — 10 IT, KYDCUB;

KitroueBsie cioBa Ha pycCKOM sI3bIKe (HE MeHee 3 CJIOB WM ciaoBocoueranuil) — 10 nT, Kypcus;
Tekct crarbu;

Crucok nuteparypbl (B mopsnke mutupoBanus, ['OCT 7.1-2003) Ha pyccKkoM sI3bIKE, 3arjiaBue
cnucka ymtepatypsl — 12 nt, moayv:xkupabiM, BCE ITPOIIMCHBIE no uenTpy 6e3 a63anHoro
orcryna, nureparypa opopmisercsa 10 or.

Ceenenus 00 aBTOpax Ha pycckoM si3bike — 10 nt. [IpuBoadTCs B Tako# MOCI€10BaTEIILHOCTH:
damuius, UMsl, 0TYECTBO;

VUPEXKJIEHUE WK OpraHu3aLus;

yueHasi CTeleHb, YU€HOE 3BaHUE, I0JDKHOCTD;

azpec.

TenedoH;

AJIEKTPOHHAs MOYTA.

e Ha3panue crarby, pamMmInK U MHUIHAJIBI aBTOPOB, aHHOTAIMS, KIIFOUEBBIE CJIOBA, CIIUCOK
JTUTEpaTypsl (TpaHCIUTEpAIUs) U CBEJACHUS 00 aBTOpax 00s13aTeJIbHO TYOJUPYIOTCA HA AHTJIHIi-
CKOM fI3bIKE 32 CTaTheM.

e ®opmynbl Habuparorcs B penakrope gopmyn Microsoft Equation. Pasmep cumBolioB:
oObruHbIe — 12 1T, KpYNHBINA HHAECKC — 9 IT, Menkuil uHaekc — 7 nr. Hymepauus ¢popmyn — o npa-
BOMY Kpalo B KpYIUIbIX cKoOkax «( )». OmucaHue HauMHAETCs CO CIIOBa «rAe» 0e3 ABoerouus, 6e3
a03aIHOro OTCTYIIA; MOSICHEHUE KaXKJI0T0 CUMBOJIA JIa€TCSl ¢ HOBOM CTPOKM B TOM HOCI€10BaTENb-
HOCTH, B KOTOPOI CUMBOJIBI PUBEACHBI B (hopmysie. EquHUIIEI n3MEpeHns Jar0TCsl B COOTBETCTBUU
¢ Mexaynaponnou cucremont equaui; CHU.

e Pucynku — uepHo-Oenblie. Eciiu pucynok co3nan cpeacrsamu MS Office, HeoOxoaumo
npeoOpazoBaTh €ro B KapTuHKY. JlJis pacTpoBbIX pucyHKOB paszpemienue He meHee 300 dpi. [Toxpu-
CYHOYHbIE HaJamucH BbINONHATH HpudTom Times New Roman, 10 nt, nojay:KMpHbIM, KypCHB-
HBIM, B KOHII€ TOYKa HE CTABUTCHI.

e PUCYHKH C MOJPUCYHOYHOW MOJMHUCHIO, (POPMYIIbI, BHIDABHUBAIOTCS MO LEHTPY 0e3 ab-
3allHOT0 OTCTYHA.

C mnonHO# Bepcueil TpeboBaHuM K OoQopmileHHIO HaydyHbIX cTaTeil Bbl Moxkere o3Ha-
KOMUTBCS Ha caiite www.gu—unpk.ru.

Ilnama 3a onybnukoeanue cmameii He 63UMaemcA.

[IpaBo wWcnoJib30BaHMS MPOU3BEICHHUI MPEIOCTABICHO aBTOPAaMH Ha OCHOBAHUM 1. 2 CT.
1286 Yetreproii uactu [ paxxnanckoro Konekca Poccuiickoit @enepanun.
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