ABSTRACTS

Power Engineering

Lubimov A. A. Restorative thermal treatment of shell parts of turbines during complex tur-

bine reconstruction after CONtINUOUS SEIVICE .......c.eruiruiruirieriereiieiieieriententeeereseeteereere st ssesenneneeneeaens
Criteria described the feasibility of restorative thermal treatment, the preparations before, dur-
ing the procedure, and the controlling and diagnostic operations after thermal treatment. The
results obtained from subjecting shell parts of turbines to restorative thermal treatment in differ-
ent modes under industrial conditions are analyzed by way of comparison and generalized.

Dynamics and Strength of Machines

Nazarchuk Z. T., Skalsky V. R., Hirnyj S. I. and Rudavsky D. V. Acoustic emission inves-

tigation of crack propagation in Cr-Mo-V steels of different degradation degrees..............c..c........
Acoustic emission investigation of 15X2M®A and 15X2M®A-A steel specimens for different de-
gree of its degradation were performed. Typical peculiarities of change of acoustic emission sig-
nal parameters during quasi-static propagation of crack were found. Found parameters could be
used in formation of new instrumentality for acoustic emission monitoring of reactor vessels of
nuclear power plant.

Romashov Yu. V. Durability validation based on continual fracture mechanics for elements of

POWET €QUIPIMENt CONSLIUCTIONS ....vveeevierrietieirerieesteaseasseesseeseesseesseesssesssessseesseesseessesssassssesssesssensses
This paper deals with durability validation based on continual fracture mechanics for elements
of power equipment constructions. Approaches of durability indexes (g-percentile and mean life)
validation subject to random spread of operating conditions are proposed. Generalized mathe-
matical formulation and numerical solution by Galerkin—Bubnov method of continual fracture
mechanics which is necessary for durability indexes validation are presented. Validation of du-
rability indexes of steam boilers superheaters heat exchanger tubes subject to high-temperature
creep and stress corrosion cracking is shown as illustration of proposed generalized ap-
proaches. It is established that mean life validation reduce to overestimate and g-percentile life
is more overall estimate.

Trohim G. R. and Stetzko 1. G. Integrity of information in the systems of vibrations analysis

and reliability 0f itS SEIECTION ...iccviiriieiiiiiiiieee et e b e e be e be e saesaeessaesaens
An overview analysis of diagnostic systems of vibrations analysis is carried out. Attention is paid
to the reliability and completeness of the signals produced by the primary transducers. The ne-
cessity of applying a design and software testing for multi-channel vibration measuring systems
was suggested.

Drobenko B. D., Budz S. F. and Astashkin V. 1. Refined calculation of the resource of the

drum caldron with operational damages...........ccveeriiiiiieeiii et
The finite element simulation results of a stress state of the high pressure steam boiler drum sub-
Jected to exploitation conditions are considered. The elastic-plastic deformation and the real ge-
ometry of drum and material extractions in the drum after repair are accounted for. The accu-
mulated damaging of the drum metal during stationary exploitation, planned start-and-stop, hy-
draulic test and emergency stop is determined on the basis of these results.

Avramov K. V. and Borysiuk O. V. Effect of parameters of journal bearings on self-

Vibration 0f 0Ne-disK TOTOT........cc.cciiiiiiiiiiic e
Model of self-vibration of rotors with journal bearings is presented in this paper. Forces of oil
film are presented as power series with respect to generalized displacements and velocities of
rotor shaft. The coefficients of these power series are determined from finite element analysis.
The impact of the gap between shaft and bearing on rotor dynamics is studied.
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ABSTRACTS

Chernousenko O. Yu. Determination of long durability and residual resource of rotors of tur-

DINE K-200-130 ...ttt ettt ettt s e et e st e e et et e st et e bt ene et e teeneeneees 38
Experimental and settlement research of long durability of metal rotor’s steels 25XIMI1®A
steam turbines of power units by capacity 200 MWt, the 220 thousand which have fulfilled in ac-
tual practice more is conducted. It is races-even research it is based on the account of damaged
according to not destroying control of the power equipment to experimental researches of long
durability real rotor, which worked 275031 hours at total number of start-up 1182. The estima-
tion of a residual resource of high-temperature elements of steam turbines by capacity 200 MWt
is spent.

Joldasbekov S. U. and Temirbekov Ye. S. Calculation of structural collapse lever mecha-

nisms taking into account the elastoplastiCity ........cccviievuieeiiieriiee et e 44
In this paper a calculation of the destruction of the finite-element models of structural linkages.
In statically indeterminate structures exhaustion of the bearing capacity of an element does not
cause the destruction of the whole system, because the remaining elements form an unchanging
system. Limit state of the assembly will be achieved only when the carrying capacity is depleted
as many elements as required to ensure the geometric immutability. This idea is taken as the ba-
sis of calculation and is shown by the example of the excavator bucket. Elastoplasticty more fully
utilizes the resources of structural strength and leads to savings in material

Applied Mathematics

Bomba A. Ya. and Safonyk A. P. Mathematical modeling of the magnetic cleaning liquids

from multicomponent POIIULION .........ciciiiieiiiiiieciie et e e tee b e e esbaeesebeasneas 49
In work questions of the accounting of return influence of characteristics of process (concentra-
tion of pollution of liquid and a deposit) on environment characteristics (factors of porosity, a
filtration, diffusion) on an example of purification of liquid from multicomponent impurity in
sorption filters are considered and solved. The algorithm of numerical and asymptotic approach
of the solution of the corresponding modeling task which is described by system nonlinear singu-
lar the indignant differential equations of the convection-diffusion-mass exchange type is re-
ceived. On this basis it is made the corresponding computer experiment.

Ivanov K. S. And Jomartov A. A. Justification design infinitely variable gear transmission........ 56
The paper describes the rationale design of gear continuously variable transmission, which has
the form of a closed differential gear with two degrees of freedom .. Developed equations of
power relationships, kinematic and geometric parameters of the transmission in the kinematics
and dynamics. The synthesis of gear continuously variable transmission with constant mesh
wheels on the specified operating parameters of movement.

Raisov Yu. A., Bychkov L. V. and Bychkov N. I. Calculation the length of the B-spline curve ...65
This paper proposes a method for calculating the length of the B-spline curve. The method is
based on the notion of B-spline curve in the form of a polynomial within each segment of the B-

spline and using Simpson's formula (parabolas) for numerical integration. The technique is illus-
trated by an example.

Non-traditional Power Engineering

Bannikov M. G. Study of combustion characteristics of fatty acid methyl esters in diesel en-

Based on a rigorous analysis of the fuel injection and in-cylinder pressure data the combustion
characteristics of Jatropha Methyl Esters and their effect on diesel engine efficiency and emis-
sions are investigated. The methods of the improvement of the engine efficiency with FAME are
discussed.

Kramskoy A. V., Kudryavtsev 1. N. and Adamenko N. I. Mathematical modeling of work-

ing cycle of perspective pneumatic ENEZINE ..........c.eecueereierieerieerieriesieeteeeeesteesteesseesseeseeessesnsesseenne 77
The mathematical model has developed and computer simulation of working cycle has accom-
plished for piston pneumatic engine with a crank mechanism. As a result of optimization the ba-
sic power and operating characteristics have been obtained for the selected pneumatic engine
design, which has a filling coefficient of PV diagram in the range 0,68—0,76.
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ABSTRACTS

Ecological Aspects in Mechanical Engineering
Ved’ Ye. V. Modeling the kinetics of reaction of CO oxidation at the solid surface of the cata-

In this article is considered a three-level process flow of the oxidation of carbon monoxide to
carbon dioxide at the solid surface of the catalyst. The model of the description of the first level

of the process - the conversion of carbon monoxide kinetics occurring on the surface of the cata-
lyst was described.
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K CBEOEHWUIO ABTOPOB

B xypuane «[Ipo6i1emMbl MaIIMHOCTPOCHHUSD» [EYATAIOTCS:
® cmambu C U3I0KEHHEM HOBBIX HAyYHBIX PE3y/IbTaTOB
00BeMOM He Oojiee 15 MaIIMHONMCHBIX CTPAaHML], BKIIOYast
WUTIOCTPALUH (JIO CEMH) U TaOJIHILIbI;
®  kpamkue coobujenus, cojpepxamie HHHOPMAIHIO O Baxk-
HBIX pe3yJbTaTaX NpeIBapUTEeIbHBIX HCCIIEIOBaHUNH 00be-
MOM 3—5 crpaHuI] (3TH MarepHajbl BHOCIEICTBUM MOTYT
HCIIOJIB30BATHCS B TEKCTE MOJHOM CTAaThH);
®  0030pbl TEYATHBIX DPAbOT IO AaKTyaIbHBIM HpoOIeMaM
UHXEHEPHOH MexaHuku o0beMoM 20—25 CTpaHHIL IO 3aKa-
3y PeOaKIHH.
K omyOJMKOBaHHIO TakkKe NPUHUMAIOTCS IUIATHBIC PEK-
JIaMHble COOOIIEHUSI O HOBBIX MaTepuaiax, Npubopax M amma-

patype.

Bce paboThl JIOJKHBI COOTBETCTBOBATH MEMAMUKeE HCYp-
Hana:
—  JHEPreTHYecKoe MalIMHOCTPOCHHE,
—  a’po- M THAPOMEXAHUKA B YHEPTeTHUECKHUX MAIIHHAX;
—  Temnomnepeaaya B MAlIMHOCTPOHTENbHBIX KOHCTPYKIIUSX;
—  JMHAaMHKa U IPOYHOCTH MAIKH;
—  IpUKIaJHas MaTEMaTHKa;
—  3ajaYd ONTHUMH3AIMU B MAIIMHOCTPOCHUH;
—  HeTpaJMIMOHHAs SHEPTeTHKA,
—  BBICOKME TEXHOJIOTHUH B MAIIHHOCTPOCHUH;
—  OKOJIOTHYECKHE aCIIeKThl B MAIIMHOCTPOCHHH;
—  UHXEHepHas OMOMEXaHHKa;
—  MaTepuajoBeJCHUC B MALIMHOCTPOCHUH;
— M3 OIBITAa OT€YECTBEHHOT'O MAIIMHOCTPOCHHSL.

B pemaxuuro HEOOXOAUMO HPEACTaBHTH B OTHOM JK3EMII-

Jpe CIIeIyIoIIe MaTepHaIbl:

—  DYKOIIKCH;

—  Ha OT/CJIBHOM JINCTE: CBEICHHs 00 aBTOpax, COAepIKaIIue
(ammny, IMeHa, OTYeCTBa, Ha3BaHHE OPraHU3ALUH, CITy-
»keOHbIe U JOMallHue ajpeca U Tenedonsl, e-mail (ecian
€CThb) M yKa3aHHe, C KaKUM aBTOPOM MPEANOYTHTEIbHEE
BECTH IIEPEICKY;

—  HampaBJICHHE OT OpraHM3aLUM, €CIH IPE/CTaBIIsIEMbIC
MaTepHalbl SBISIOTCS PE3yJbTaTOM pPabOTHI, BHIIOJIHEH-
HOW B 3TOW OpraHu3alMu; B HAIPaBJICHUM CIEIYeT yKa-
3aTh Ha3BaHHE PYOPHKH KypHAIIa;

—  DKCIIEPTHOE 3aKJIIOYCHHUE;

—  ONeKTPOHHBI  BapHaHT  pykomwcH B (opmate
MS-Word’97-2003 (ucnosip3oBanue Gosee MO3JHUX Bep-
cuit MS-Word He nomyckaercsi) mojmaercs Ha ChbEMHOM
HOCHTENe JTaHHBIX WM JJIEKTPOHHON HOYTOH IO ajpecy
kostikov@ipmach.kharkov.ua mocne BHeceHus: B Hero uc-
[pPaBICHUII 3aMEYaHUH PELEH3CHTa M PEeIaKTopa; MOJ-
POOHBIE MHCTPYKIMH IO IIOATOTOBKE JJIEKTPOHHOH Bep-
CUM PYKOIIHCH, a TaKkxke 1alioH ¢aiina u npumep opopm-
JICHWSI JJIEKTPOHHOTO BapHaHTa MOXKHO HAiTH Ha
www.ipmach.kharkov.ua wim noxy4uTs O JIEKTPOHHOH

oure, HaIlpaBHUB 3a1poc o anpecy
kostikov@ipmach kharkov.ua u yka3aB B Teme muchMa
«JME Info».

Marepuaiabl OPHHHMAIOTCS HA PYCCKOM, YKPAHHCKOM HIIU
QHTTIHIICKOM SI3BIKAX U COOTBETCTBEHHO ITyOIMKYIOTCSI HA SI3BI-
K€ OpHUI'MHaa.

Bce crateu penensupyiorcs. Pemakuust mpoBepseT pyko-
MUCH CcTaTeil Ha coorBercTBHEe TpeOoBaHMsAIM BAK VYkpauHsl,
M3JI0KEHHBIM B noctaHoBiieHuu [Ipesummyma BAK Ykpaunst
Ne 7-05/1 ot 15.01.03 «IIpo migBuimeHHS BUMOT 10 (haxoBHX
BUJIaHb, BHeceHUX n0 mepenikiB BAK VYkpainu» (Bromerens
Bumof arecraniiiHoi komicii Ykpainu, Ne 1, 2003 p.)

IIpaBuaa opopmiieHHs] pyKOTHCH

Pykonuch 1oKHA OBITH OTHEYATaHA C OJHON CTOPOHBI Oe-
Joi Gymaru opmara A4 depes MoJjTopa HHTEpPBajia ¢ HOJISIMH
He MeHee 25 MM (CBepXy, CHU3Y M ciieBa) U 15 Mm (crpasa).
Pasmep mpudra 14 nyHKTOB, peKOMeHayeMmas TrapHHUTypa
Times New Roman.

Pykonuch JOIKHA BKIIFOYATh CIIEAYIOIIUE SJIEMEHThI, Kax-
JIbIH U3 KOTOPBIX HAUMHAETCS C HOBOH CTpaHUIIBI.

Ilepsan cmpanuya, nonnucanHas BceMu aBTopamu. Ha
Hell pacrosarator: uHaeke YJIK; uHunuanel, GaMuauu u yde-
HbIE CTCIICHH aBTOPOB; Ha3BaHHE OPraHU3aIlMU; TOPOJ U aapec
9JIEKTPOHHOH IIOYTHI; Ha3BaHUE CTAaTbU, KOTOPOE JOJDKHO OBITH
KpaTKuM U MHQOpPMaTHBHBIM, 63 COKpalieHuil 1 abopeBuaryp;
KIIFOYeBbIE 0B (3-5 ci0B).

Annomayusn (ne 6onee 100 c1oB) Ha PycCKOM H yKpaHH-
CKOM $3bIKax , COJEpIKallas U3JIOKEHHE OCHOBHBIX Pe3yJbTa-
TOB.

OcHoenoili mekcm, B KOTOPOM PEKOMEHIYETCS BBLICTUTD
CIIC/IYIOIIUE SIEMEHThI:

—  BBEJICHHE, ONUCHIBAIOIIEE MTOCTAHOBKY MIPOOJIEMBI B 0011IEM
BHJIE, €€ CBSI3b C BaXHBIMH HAayYHBIMU WM IIPAKTHYCCKH-
MM 3aJaHUSAMH, QHAJN3 MOCIEJHUX MCCIICIOBaHUI U 1y0-
JIMKaIMii, B KOTOPBIX pacCMaTpUBACTCs AaHHAs mpooiema,
C BBIICIICHHEM HE PCIICHHBIX paHee 4acteil obuieil mpo-
GueMbl, popMyITHpOBaHKE LieNeH CTaThH;

—  OCHOBHYIO 4aCTb, MOCJIEOBATENIBHO OIUCBHIBAIOLIYIO IIPO-
BeJICHHBIE HCCIIE[0BAHUS C MOJHBEIM 00OCHOBaHHEM MOIY-
YEHHBIX PE3YJIbTATOB;

—  o0cyXaeHHe pe3ysbTaToB paboThI;

—  BBIBOJBI M3 JAHHOTO HCCIICJOBAHUS M MEPCICKTHBBI 1allb-
HeHIIMX pa3paboTOK B 3TOM HAIPABIECHUH.

Cnucox numepamypust, opOPMICHHBI B COOTBETCTBHHU C
JCTY T'OCT 7.1-2006. Cchulkum Ha nuTepaTypy HaloTcs B
KBaJpaTHBIX CKOOKax. CITHCOK JIMTEpaTyphbl MedyaTaeTcst B I10-
PSIAKE CCBUIOK Ha Hee.

AHenuiicKuli 6apuanm aHHOTALMN ¥ HA3BaHUS CTAaTBH C
yKa3aHUeM (aMUIMil 1 MHULIHAJIOB aBTOPOB.

DopMyTbl, ecnu Ha HUX B JalbHEHIIEM eCTh CCBUIKH B
TEeKcTe, IOJUIekKAT CKBO3HOI HyMmepauumu. Ilpu sToMm ¢opmyina
pacmosaraercs Ha OTIENbHON CTPOKe, a CIIpaBa OT Hee CTABHT-
csl HOMep B KpyTbIX ckoOkax (1). JlaruHckue OykBbI, 0003Ha-
qaronye GU3NIeCKue BEIMINHbI, HHICKCH | T. I1., HAOUparoTCcs
KypcHBOM (32 HCKIIIOYEHHEM OOLICPUHATHIX 0003HAUYECHUI
¢dynkumii Tuna abs, sin, cos u yrcen nogodus: Re, Nu u T. 11.).
Bekropa ¥ MaTpuIb! — KHPHBIM MIpUdTOM, 0€3 KypcuBa Haj-
YepKUBaHMH M CKOOOK. BekTopa 0003Ha4aroTCsi CTPOYHBIMHU
OykBamM, MaTpullbl — 3ardaBHbBIMH. IIpoctsie QopMynsl mo
BO3MOXKHOCTH HaOUPAIOTCsl NMPOCTBIM TEKCTOM C HCIIONB30Ba-
HUEM CTaHAapTHBIX cpenactB MS-Word (kypcuBa, BCTaBka
CHMBOJIOB, HAJCTPOYHBIE U IOJCTPOYHBIX HHJACKCHL U T. IL).
Bouiee ciioxHbIe POPMYIIBI TOJKHBI OBITH HAOPAHBI C TOMOIIIBIO
cranaaptHoro Microsoft Equation 3.x ¢ ucnosnbp30BaHHEM CTaH-
JApTHHIX CTHIeH U pa3MepoB. IIpuMeHeHHE APYTHX peaaKTo-
poB (manpumep MathType), a Tarke BcTaBka (GopMyn Kak
PHCYHKOB HE JOIIyCKaeTcst

Bce Tabmumbsl M PUCYHKH NODKHBI HMETh Ha3BaHHS U
CCBUIKM Ha HHUX B TeKCTe cTaThbH. Eciu Tabuui (pHCYHKOB) B
cTaThe B MU 0oJee, TO OHH HyMepyIOTCs MOCIeA0BaTEeIbHO.
TabauIbl ¥ PUCYHKH C TOAMICAMY ITOMEIIAIOTCS Ha OTAENBHOU
CTpoke Iocie ad3ama, B KOTOPOM IIEPBBIH pa3 BCTpedaercs
CChIIKA HA HUX. B Tabmumax He JODKHO OBITH ITYCTBIX CTPOK,
ecIM HeT pe3ylIbTaToB, CTaBHUTCS Hpodepk. He momyckaercs
pasielieHle TEMaTHUECKUX 3arojoBKOB Kocoil ueptoil. IIpunu-
MAlOTCSl TOJIBKO YepHO-Oenble HIUIIOCTPAlHU, LIBETHbIE — C
coryacusl pelakiiiy 3a JOHNOIHUTENbHYIO IIIATy.

BeIpaBHUBaHHE (GOPMYIT M X HOMEPOB, a TAKXKe Pa3iIny-
HBIX YacTel PHCYHKOB U MOAPUCYHOUHBIX MOANMCEN JOIycKa-
eTcs TOIBKO IIPH MoMoIIM Tadysinuy u ab3anes. Kareropuue-
CKH 3ampelnaercs HCHOJIB30BaHHE UL JTHX Leliel TalOmui,
KaJIpoB, PaMOK, OOTEKaHHUsI TEKCTOM U T. II.
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