SIMULATION OF COMBINED SCHOTTKY DIODE
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Despite the fact that various designs of Schottky di-
odes with additional gate were developed and investigated,
still little attention has been paid to the simulation of their
operation modes at independent change of field electrode
potential. The results of two-dimensional physical-
topological simulation of combined Schottky diode with
electrically separated anode and gate in the computer-aided
design system TCAD Studio are given in the paper. Analysis
of the obtained results shows that the management
effectiveness of combined Schottky diode depends on the
voltage value on the additional electrode-gate. The regulation
degree of additional diode capacitance, according to the ap-
plied model has a value of about 22%. The research results
can be used for further optimization of designs of combined
Schottky diodes.

Keywords: Schottky diode, current, management,
voltage, gate, electron concentration

CpencrBamu cuctembl TCAD Studio paccMoTpeHbI
CTaTHYeCKUE M ANHAMHYECKHE XapaKTePHCTHKH JBYXMEPHOH
KOHEYHO — Pa3HOCTHON MOJEIH KOMOMHHUPOBAHHOIO IHOAA
Mlortku. IToxazano, 4To 3()(EKTHBHOCTH YIPABICHHS IHO-
JIOM 3aBUCHUT OT BEJIMUMHBI HANpPSHKEHHUsS Ha JOMOJHHUTEIb-
HOM 3JIEKTpOZIe —3aTBOpE. Y CTAaHOBJIEHO, YTO CTEIEHb Pery-
JIMPOBAHUS JOMOJIHUTEIBHONH E€MKOCTH, COITIaCHO MOJEINH,
H“MeeT 3HaueHHe npumMepHo 22% .

KnioueBble cioBa: nuon IloTTku, TOK, ynpasieHue,
HaIpspKeHHUE, 3aTBOP, KOHIIEHTPALs SIEKTPOHOB
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THE SYSTEM OF DIAGNOSTIC OF A
THERMOSTRESSED STATE AND OPERATION OF A
RESOURCE FOR A ROTOR OF A HIGH PRESSURE
OF TURBINE T-250/300-240 ON STATIONARY AND
VARIABLE OPERATING MODES

p. 8-14

Mikola Shulzhenko, Pavlo Gontarowsky,

Jurij Matyukhin, Natalija Garmach,

Volodimir Gontarowsky

The system of diagnostic of a thermal stress state and
of a service life wear of turbine T-250/300-240 high pressure
rotor from low cycle fatigue and creep under operating con-
ditions the turbine unit on its actual operating mode is pre-
sented. These operating modes are defined on technological
parameters of automatic control system that does not demand
installation on the turbine-driven set of additional thermo-
couples or other equipment. At an estimation of a thermal
stress state and lifetime wear are considered actual start-
stopping and replaceable operating modes of the turbine-
driven set, including stopping with cooling before repair.

At definition of a damage from low cycle fatigue the
elastic-plastic straining of a material in zones of diagnosing
of a rotor for a system operating time is considered, and at
definition of a damage from creep — time-history of stress,
temperature, and also stress relaxation.

The developed system of diagnostic of a thermal
stress state and the resource counter has passed check on the
thermal power station and can be used for rotors of a high
pressure of turbine units T-250/300-240 taking into account
features of functioning of their systems of automatic control
of technological parameters.

The system allows to detect regimes of the sped up a
lifetime wear and to optimize start-stopping and transitive,
that improve reliability and profitability of the turbine unit
exploitation. The developed technique of diagnosing of a
service life wear can be used for creation of similar systems
for other steam turbines of power stations.

Keywords: resource, rotor, turbine, low cycle fatigue
material creep

OnuceIBaeTCs cucTeMa JAUArHOCTUKN TEPMOHANPAKECHHOT'O
COCTOSIHUSL U CpabaTbIBaHUs Pecypca POTOpa BBICOKOIO JaB-
nenust Typounsl T-250/300-240 oT ManouMKIoBO# ycrajo-
CTH M IOJI3y4eCTH B YCIOBHUSX SKCILIyaTallMd arperara c
HCIIOJIb30BAaHUEM apXUBHPOBaHHBIX mapamerpoB ACY TIIL
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CucreMa N0O3BOJISIET OLPEAEIUTh HAUOOJIee OIACHbBIE PEXU-
MBI CpabaThIBaHUS pecypca, a Takke ONTHMH3MPOBATh ITycC-
KO-OCTAHOBOYHbIE U MEPEXOJHbIE PEKUMbI PabOThL, YTO I0-
BBIIIACT HAAEKHOCTh JKCIUIyaTallu Typboarperata. Paspa-
OoTaHHAs TEXHOJOTUS JMArHOCTHPOBAHUS CpabaThIBaHUS
pecypca MOXET ObITh HCIIONB30BaHA JJIsl CO3/IaHMs MOJ00-
HBIX CUCTEM Ul ApyTuX naposbix Typoun TOC u TOLI.

KumoueBbie ciaoBa: pecypc, portop, Typboarperat,
MaJIOUKIIOBas yCTalOCTh, I0JI3Y4eCTh
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MATHEMATICAL MODELING IN THE PROBLEM
OF SELECTING OPTIMAL CONTROL OF
OBTAINING ALLOYS FOR MACHINE PARTS IN
UNCERTAINTY CONDITIONS

p. 15-23

Dmitry Demin

Relevance of research, results of which are given in
the paper concerns the development of methods for estimat-
ing the parameters of mathematical models in case they are
built on the passive experiment results in conditions of small
sample of fuzzy data. The first stage in this process is to de-
velop a fuzzy clustering procedure, which allows to "spread"
all experimental points in a multidimensional factor space,
having "attributed" them to this or that hypercube top, form-
ing a plan of full factorial experiment to implement the fur-
ther orthogonalization procedure. The mathematical model
of the process is the regression equation in the form of the
Kolmogorov-Gabor polynomial, describing the influence of
fuzzy input variables, i.e. alloy structure, on its properties. It
is so-called "structure - property" model.

As a result of realization of the proposed fuzzy clus-
tering procedure, obligatory before building up the regres-
sion equation in case the planning area has an arbitrary
shape, cluster, "nearest" to the considered experimental point
can be installed and procedure of referring the corresponding
point to this or that clustering center can be carried out. The
results obtained can be used for the further construction pro-
cedure of the regression equation.

The fuzzy clustering algorithm was proposed, and
calculation examples of membership functions, used in the
implementation of this algorithm were given. Using the pro-
posed procedure is effective in estimating the parameters of
mathematical models according to the passive experiment
data in conditions of small sample of fuzzy data.

Keywords: mathematical model, fuzzy clustering,
passive experiment, uncertainty

AKTyanbHOCTh HCCIIEIOBaHHUS, PE3YJIbTAaThl KOTOPOTO
IPUBOAATCS B CTAThe, CBsI3aHa C pa3pabOTKOH METOAOB OIle-
HUBaHMA I1apaMETPOB MaTeMaTHYECKUX MOJENeil B TOM Clty-
qae, €CIM OHU CTPOSITCS 110 pe3yIbTaTaM ITaCCUBHOTO KCIIe-
pUMEHTa B YCIIOBHAX MAaJoOi BBIOOPKM HEYETKUX JaHHBIX.
[epBBIM 3TaoM Ha 3TOM IMYTH SBJISIETCS pa3pabOTKa Mmpolie-
Iypbl HEUETKOH KJIacTepu3alliy, MO3BOJIAIONIEH «pa3HECTH»
BCE HKCIIEPUMEHTAIbHBIC TOUKH B MHOTOMEPHOM (paKTOpPHOM
MIPOCTPAHCTBE, IPHUIHCAB» MX K TOW WIM WHOW BepIIMHE
runepky6a, Qopmupyromero miaH HOJTHOrO (HaKTOPHOrO
SKCIEpPUMEHTa JUIsl peaju3alyy TOCIeaAyIoIel MpoLerypsl
opToroHanusauuud. Maremarudeckas MoJenb —Ipolecca
IpeCTaBIsAeT CO00H pPerpecCHOHHOE ypaBHEHHUE B BUJIE I10-
nuHoMa Kosnmoroposa-I'abopa, omuChIBaroliee BIIHMSHHE
HEUYETKUX BXOJHBIX NIEPEMEHHBIX — COCTaBa CILIaBa — Ha €ro
cBOWCTBa. OTO TaKk Has3bIBaeMas MOJIEJIb THUIA «COCTaB —
CBOMCTBO».

B pesynpraTte peanmmzanuu MpemioKEHHON MPOLETy-
Pl HEu€TKOM KiacTepusaluy, 00s3aTeNbHOH Iepen Io-
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CTpPOCHHEM YPaBHEHHS PErpecCcHH B CIIydae, eClli 00IacTb
IUIAaHUPOBAHUS MMEET MPOU3BOJIBHYIO (OpMy, MOXKET OBITh
YCTaHOBIICH KJIAcTep, «OMmkaimmit» o OTHONIEHHIO K pac-
CMaTpPUBAEMON IKCIIEPUMEHTAIBHON TOUKE U OCYILECTBICHA
IIpoLEeaypa OTHECEHHSI COOTBETCTBYIOLIEH TOUKU K TOMY WM
HMHOMY LIEHTpY KiacTepu3auuu. IlomyueHHsle npu 3ToM pe-
3yIBTAaTHl MOTYT OBITH MCIOIB30BAHBI JUIS JalbHEHIIEH mpo-
LICAYPHI TOCTPOCHHUS YPABHCHHUS PETPECCHH.

IIpemioskeHn anropuT™M HEYETKOW KIACTEPU3AUUHM U
IPUBEAEHBI TIPUMEpPHI pacdeTa (QyHKIMI MPHHAIICKHOCTH,
HCIONB3YEMBIX IIPU PEATU3ALMU dTOrO aNroput™a. Mcenomis-
30BaHHME IIPeIaraeéMoi IPOIeTypHl ABIAETCS dPHEKTHBHBIM
IIPY OLEHKE IapaMeTPOB MaTeMaTHYECKHX MOJEIEH 1O JaH-
HBIM ITACCHBHOTO JKCIIEPHMEHTA B YCIIOBHSX Mol BBIOOp-
KM HEYETKHX JaHHBIX.

KaioueBple c10Ba: MaTeMaTH4eCKas MOJIEIb, HEYET-
Kasg KJIACTepH3alHus, IACCUBHBII DKCIIEPHUMEHT, HEOIpeJe-
JICHHOCTb
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FORMAL THEORY MODEL IN THE FORM OF
COMMUTATIVE SEMIGROUP OF IMAGE
CONSTRUCTIONS

p. 24-30

Oleg Bisikalo, Iryna Kravchuk, Hanna Kyrylenko

The paper deals with the issues of creating the
mathematical apparatus for dialogue support with user, based
on information generalization of each sentence in the text by
the formal concept of linguistic image. Relevance of the re-
search issues is associated with ensuring stepwise finding of
the required specialized information during training and pro-
fessional development of modern engineers within the ques-
tion-answering systems.

Assuming syntactic relations between all meaningful
words of each sentence and linguistic images, corresponding
to these words are known, formal first-order theory was pro-
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posed. The finite alphabet, procedures for constructing terms
as character lines and formulas as admissible expressions of
the formal theory \[Th\] were introduced into the theory
structure. The axiom schemes such as 3 propositional calcu-
lus, 2 first-order predicate calculus, as well as proper axioms
\[Th\] such as 6 commutative semi-groups and 4 applied
axioms (productions) of the theory were singled out from
many formulas. The concept of the term in the associative
normal form (ANF) was introduced. Three theorems, allow-
ing to convert any term into the ANF-term and any ANF-
term into the question-answering structure of terms, and to
present the ANF-term of the answering structure in the form
of components (subtrees) from different sentences (trees)
were formulated and proved.

The formal theory model \[Th\] was proposed as the
commutative semi-group of image constructions; linguistic
interpretation and model limitations were considered. Three
rules were introduced for easy use of the formal theory
model \[Th\] in linguistic applications. The research results
allow to provide basic support functions for the dialogue,
limited by the linguistic image concept at the formal level.

Keywords: formal theory, commutative semi-group,
linguistic image, image construction, dialogue support.

Pabota nocaseHa co3gaHuI0 MaTeMaTUIECKOT0 all-
mapata JUIs IOJIePKKH JUanora ¢ HoJb30BaTeIeM Ha OCHO-
Be 00001eHHs HHPOPMAIHK TIPETIOKEeHNH TekcTa. Pa3pa-
6oTaHa GpopMalibHas TEOpUs IEPBOTO MOPsIIKA, IPeAoa-
TraroIias MOCTPOSHHE MOJIENH B BHAE KOMMYTAaTHBHOH ITOIy-
IpYIIIbI KOHCTPYKIUH U3 A3bIKOBBIX 00pa3oB. Ha ocHoBe 15-
TH aKCHOM C(hOPMyITHPOBAHEI M JOKA3aHBI TEOPEMBI, T03BO-
Jstronye odecrnednuTs 6a30Bble HYHKIMU MOJAEPKKH Orpa-
HHYEHHOTO MOHATHEM S3BIKOBOTO 00pasa Juaora.

Karouesble ciioBa: popMmanbHas TeOpusi, KOMMYyTa-
THBHAs TOMYTPYTINa, A36IKOBBII 00pa3, oOpa3Has KOHCTPYK-
1], IOAAEPAKKA AUAJIOra.
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MODEL OF CONTROLLING LATENT FAILURES OF
TWO-COMPONENT SYSTEM USING
DEACTIVATION OF COMPONENTS

p. 30-36

Yury Obgerin, Elena Boyko

A high quality level of controlling and measuring
equipment and its diversity does not solve the problem of
early detection of latent failures, which can be recognized
only when monitoring. Taking into account the occurrence of
latent failures, mathematical models of controlling recover-
able systems make the solution to this problem possible.

For developing control models, the approach, based
on the theory of semi-Markov processes with a common
phase state space, is used in the paper. When working out
models, this approach allows getting rid of some limitations,
in particular, of the assumption, which concerns an exponen-
tial law of distributing random values, characterizing the
system. It enables finding the system operation characteris-
tics, which can be used for engineering applications. An ef-
fective method of finding the approximate system character-
istics of high-dimension models is the method, sharing a
common basis with the algorithms of phase enlargement.

The comparative results of exact and approximate
values give reason for applying this method in researches
regarding multicomponent systems.

Keywords: semi-Markov process, latent failure,
steady-state characteristics, two-component system, avail-
ability factor.

Ha 0a3e Teopuu moiyMapKOBCKHX IPOIIECCOB € 00-
UM (a3oBbIM MPOCTPAHCTBOM COCTOSIHHM MOCTPOCHA Ma-
TEeMaTHYeCKass MOJICIb KOHTPOJSI CKPBITBIX OTKA30B JBYX-
KOMITOHEHTHOH CHUCTEMBI C MOCIEA0BATEIBHBIM COCANHCHH-
€M KOMITOHEHTOB. I[IpuMeHeH MeTon HPHOIMKEHHOTO BBI-
YHUCIICHHUs XapaKTePHCTHK CHCTEMbI, OCHOBAHHBIH Ha airo-
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puT™Max (a3oBoro ykpymHeHus. HaiineHs! IpHOIIKEHHBIE T
TOYHBIE 3HAUCHUS CTAI[MOHAPHBIX XAPAKTEPUCTHK (YHK-
IIOHUPOBAHUS CHCTEMBI: KO3 (HUIMEHTa TOTOBHOCTH, CpeJi-
Hel yAenbHOI MpuObLIN, CPEHUX YAENbHBIX 3aTpaT.

KnroueBble ci10Ba: MONyMapKOBCKHH —IIpolecc,
CKPBITBII OTKa3, CTallMOHAPHBIE XapPaKTEPUCTHK, JABYXKOM-
MOHEHTHas CUCTEM, KO3((QUIHNEHT TOTOBHOCTH.
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STUDY OF THE SURFACE EMISSION
CONCENTRATIONS OF INCINERATOR "ENERGY"
p. 37-42

Zoe Bezruk

The problems of the influence of toxic emissions from
the incinerator on the environment were considered. The
experimental models of the emission distribution were
developed. The experimental data of the studies of air
pollution, depending on the wind speed, chimney height, flue
gas costs, concentration of corresponding gas component in
the flue gas are given. Ecological impacts of incinerators are
mainly related to air pollution, first of all with fine dust,
oxides of carbon, sulfur, nitrogen, hydrocarbons, furans and
dioxins. Serious problems also arise from the disposal of
incineration ash, which constitutes up to 30 % by weight. To
prevent the increase of the air pollution level in weather
conditions, poor for hazardous substances dissipation, it is
necessary to predict and consider these conditions.

Among the set of source data, the wind speed and
specific mass of emissions have the greatest impact on the
distribution characteristics, therefore, they were selected as
variable parameters in the analysis. The pollutant formation
models can be used not only for calculation of surface
concentrations of flue gas components, but also for the

ABSTRACTS and REFERENCES

selection of the optimal chimney height in the plant design.
Therefore, atmosphere pollution, depending on the chimney
height of the atmosphere polluting object was also studied.

Keywords: emissions, incinerator, flue-gas analysis,
gas-analytical complex.

PaccmoTpeHbl MpoOIeMBl BIUSHAS TOKCHYHBIX BBI-
OpOCOB MYCOPOCKMIATENIBHOIO 3aBOJAa HAa OKPYXKAIOLIYIO
cpeny. PaspaGoraHbl 3KCIIEpUMEHTAIIbHBIE MOJIEIH PaCIpo-
cTpaHeHHs1 BBIOpocoB. [IpuBeneHHBIC SKCHEPHMEHTAIbHBIC
JTaHHBIE MCCJIEIOBAHUI 3arps3HEHHsT aTMOC(Epbl B 3aBUCH-
MOCTH OT CKOPOCTH BETPa, BBICOTHI JBIMOBOI TPYOBI, pacxo-
JIOB JIBIMOBOTO Ta3a, KOHIEHTPAIMH COOTBETCTBYIOLIETO
ra30BOT0 KOMIIOHEHTA B IIMOBOM Tase.

PazpaboranHble Mosienn 00pa30BaHUs 3arpsA3HAIOIINX
BEILECTB MOXKHO HCIIOJIB30BaTh IUIS BBIOOpA ONTHMAaIbHOH
BBICOTHI TPYOBI IIPU NPOEKTUPOBAHUHU 3aBOJIA.

KiroueBble cjioBa: BHIOPOCHI, MyCOPOCKHTATEIbHBIH
3aBOJI, aHAJIU3 COCTaBa JbIMOBBIX Ia30B, ra30aHAIUTHYECKHH
KOMIUIEKC.
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STRUCTURAL ESTIMATION OF CRACK
RESISTANCE OF WELDED JOINTS OF HIGH
STRENGTH STEELS

p. 43-47

Olena Berdnikova

The results of studies of structure and phase composi-
tion formation features of welded joints of high-strength
steell4HGN2MDAFB with the yield strength o, , > 700MPa
are given in the paper. Based on experimental data of optical
scanning microscopy it was shown that the structure, formed
in various zones of welded joints in terms of uniform change
(without gradients) of structural parameters and microhard-
ness should provide a uniform level of mechanical properties
and crack resistance of welded joints.

Using analytical estimates for hardening in the high-
strength steel welding zone, hardening effect of the structure
(grain, subgrain, particles of carbide phases), which is con-
nected with the contribution of grain boundary, substructural
and precipitation hardening due to dispersion of structural
components was established.

Computational estimation methods of crack-inducing
stress in the zones of stress concentrators, based on experi-
mental data of the quantitative fractographic analysis (with
the account of destruction type) showed that in structural
volumes of intragranular cleavage microcrack-inducing
stress is ~ 70 ... 120 MPa (at T=-40°C) that determines the
catastrophic crack growth and crack resistance decrease,
respectively.

Keywords: welded joints, high-strength steel, struc-
ture, phase composition, destruction, crack resistance.

[IpencraBiensl pe3ysbTaThl HUCCIECIOBAHUN OCOOCH-
HOCTeH (OPMHUpPOBaHUS CTPYKTYpPhl U (Pa30BOro cocrapa
CBapHBIX COeIMHEHUI BBICOKOIIPOYHOM cranu
14XTH2MJIADbB ¢ mpenenoM TekyuecTu Go, > 700MIla.
ITokazaHo, 4TO CTPYKTypa, HOPMHUPYIOMIASACS B PA3IUYHBIX
30HaX CBApHBIX COCTMHEHUH C TOYKH 3PCHUS] PABHOMEPHOTO
n3MeHeHus: (0e3 rpaJMeHTOB) CTPYKTYPHBIX MapaMeTpoB U
MUKPOTBEPAOCTH TOJDKHA 00eCIIeuuBaTh PABHOMEPHBIN YpoO-

BEHb MEXAaHMUYECKUX CBOMCTB U TPEHIMHOCTOMKOCTh CBAPHBIX
COEJIMHEHHH.

KurroueBble ¢JI0Ba: CBapHBIE COEAUHEHUS, BBICOKO-
IPOYHAs CTajlb, CTPYKTYpa, (ha30BBIil COCTaB, pa3pyllIeHHE,
TPEIUHOCTOMKOCTD.
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SURFACE MICROHARDNESS OF STAINLESS
STEEL, MODIFIED BY IONIC IMPLANTATION
p. 47-51

Vitaliy Honcharov

The importance of the problem of applied systems
synthesis with active components was established. Based on
the analysis of literary sources, the optimal processing
technology of the stainless steel carrier was chosen. The
objective of this paper was formulated, and the task of
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investigating the mechanical properties of steel-based
systems was set. The techniques of obtaining and studying
samples were considered. The samples were synthesized by
implanting ions of nitrogen, chromium, aluminum, titanium,
molybdenum on the stainless steel. The study of
microhardness and ductility of the obtained samples was
conducted by the scratching method. It was shown that ion
implantation as the processing technology significantly
improves mechanical characteristics of the initial carrier —
stainless foil. Microhardness of samples is increased (except
the implant with chromium), and ductility is slightly reduced.
The prospects of applying the obtained composites as
working elements of catalysts, heating and electrical
equipment, etc., were shown.

Keywords: ion implantation, catalyst, microhardness,
ductility.

HccenenoBanel MUKPOTBEPAOCTh M IIACTHYHOCTH 00-
pa3LOB Ha OCHOBE HEPXKABEIOIEH cTanu, oOpabOTaHHBIX C
MIOMOILBI0 UMIUIAHTAllMM MOHOB a30Ta, XpOMa, aJIOMUHMUS,
TUTaHa U MoiubneHa. IlokazaHa IEepPCHEKTUBHOCTL NpHUMeE-
HEHMsI IMOJYyYEHHBIX HMIUIAHTATOB B YCJIOBUSX MeEXaHHYe-
CKOr'0 Harpy>KeHUsl.

KiroueBble cjioBa: MOHHAS UMIUIAHTALUS, KaTaau3a-
TOP, MUKPOTBEPAOCTD, MJIACTUYHOCTb.
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THERMAL DEFORMATION OF IRON-CARBON
ALLOYS AND ITS INFLUENCE ON THE
DIAGRAMME OF FE-C STATE

p. 51-55

Nikolay Bereznoy, Viktoria Chubenko, Alla Hinotskaya,
Sergey Matsishyn

Generalization of the results of theoretical and
experimental studies of thermal expansion of iron-carbon
alloys at heating to the melting temperature was conducted.
The temperature dependences of specific volume and density
of iron-carbon alloys were defined. The dependences
between specific volume and lattice parameter were
revealed. Temperature dependences of specific volume and
density of steel and iron lattice parameter were corrected and
complemented.

Using formulas, such concepts as dependence of lin-
ear and volumetric expansion values at heating steel bodies
on the temperature, linear expansion coefficient for steel
products, relative deformation, volumetric expansion of steel
and insulated bodies, were described.

Graphs of the following dependencies: dependence of
linear and volumetric expansion coefficients and linear and
volumetric steel deformation relatives on the temperature,
temperature dependences of the specific volume and density,
dependences of specific volume and lattice parameter of iron
modifications (a-, y-, 6-Fe) on the temperature, dependences
of specific iron volume on lattice parameters for different
modifications, dependences of austenite lattice parameter on
the carbon content and temperature were constructed.

Keywords: research, expansion, heating, alloy, iron,
carbon, melting temperature, specific volume, density, lattice
parameter.

Cnenano 0000IIeHHE PE3yJIbTATOB TEOPETHUECKUX U
SKCIICPUMEHTAIBHBIX HCCICJOBAHMN TEIUIOBOTO PAaCIIHpe-
HUS CIUIABOB JKelie3a C YIIepoaOM MPH HArPEBaHUU JI0 TEM-
nepatypsl IUiaBieHus. OmpeneneHbl TeMIIepaTypHbIe 3aBH-
CHMOCTH Y/ICIBHOTO 00beMa U INIOTHOCTH JKeJIe30yTIICPOIU-
CTBIX CIUTABOB. YCTAHOBIICHBI 3aBHCHMOCTH MEXIY YIEIb-
HBIM 00BEMOM M TAPaMETPOM KPHCTAUTHYECKOHW PEIIETKH.
VcripaBneHsl W [OTOIHEHBI TEMIICPATYPHBIC 3aBHCHMOCTH
YIENBHOTO 00beMa M IUIOTHOCTH CTAlM WM MapamMeTp Kpu-
CTAJUTMYECKOM PEIICTKH KeIe3a.

KirioueBble cJ10Ba: HCCIIEN0BAHUE, PACIIMPEHHE, Ha-
rpeBaHue, CIUIaB, JKENe30, YrIIepoj, TeMIeparypa IuiaBie-
HUS, y/ICNBbHBIA 00beM
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REGULATORY PROVISION OF CREEP
DEFINITION OF CONTINUOUS CAST BILLETS
FROM COPPER ALLOYS

p. 56-61

Oleg Khoroshilov, Anna Pavlova

The definition of coefficients for calculating the
damageability parameter of billets from copper alloys using
the Bailey-Norton and Rabotnov-Kachanov equitations on
the basis of experimental data of billet creep in the
temperature range of its viscous area, that is at 0.90...0.95
from liquidus temperature was considered. The experimental
data were obtained on the AIMA 5-2 machine on the
condition of its design improvement and testing method
development. This allowed to determine the creep at the
viscous area temperature of the billet from copper alloys at
increasing the creep rate up to 1650..2500 times. The
developed method for samples creep testing in the
temperature range of the viscous area is protected by the
patent of Ukraine Nel15924. The improved design of the
AIMA 5-2 machine is protected by the patent of Ukraine
Nel7741. As a result, the regulatory provision of the billet
creep definition was developed in the form of the methods
for carrying out tests on the improved AIMA 5-2 machine
and the method for calculating damageability parameter of
billets from copper alloys using the Bailey-Norton and
Rabotnov-Kachanov equitations.

Keywords: regulatory provision, billet crystallization
interval, creep, long-term strength.

Ipeanaraercs B Ka4eCTBE mapamMeTpa 00eceyeH s
Ka4eCcTBa HEMPEPHIBHONUTHIX MOJIBIX 3arOTOBOK U3 MEIHBIX
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CIIABOB PaCCMaTPHBATh CTAOMIBHOCTD IPOLIECCa JIUThS.
OmnpezeneHo yciioBue cTabUIbHOCTH IPOIecca HeMPephIB-
HOTO JIUThS U YCOBEPILIEHCTBOBAHA KOHCTPYKIUS JOPHA ITy-
TEM BBINOJHEHHUS CPE30B Ha ero paboyeil HOBEPXHOCTH.
[IpuBeneHsl peKOMEHIANH IO 00ECIIeYeHHIO KayecTBa Mo-
JIBIX HEMIPEPBIBHOJIMTBIX 3ar0OTOBOK M3 MEIHBIX CIIJIaBOB C
BHyTpeHHUM auamerpom 0,05...0,15m.

KuroueBble ciioBa: obecrieueHNe Ka4ecTBa, MOJIbIe
3aTOTOBKH, TEXHOJIOTHYECKHH ITPOLECC HEIPEPHIBHOTO JIH-
Thsl, CTAOMJIBHOCTB TpOLIECCa.
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QUALITY IMPROVEMENT OF DISASSEMBLY OF
MULTICOMPONENT JOINTS USING THERMAL
ACTION

p. 61-65

Sergey Romanov, Anna Lagoda

Disassembly of interference joints or smelting of
fusible fillers differ by the process non-stationarity since
there are periodic thermal changes of elements along with
real transformations. To ensure minimum energy
consumption and maximum system efficiency thermal action
should be fast and targeted, i.e. it is necessary to heat only
those sections of the female part of joint, expansion of which
will provide the expansion gap, required for disassembly, or
the body section, which contains fusible filler, subject to
smelting in the shortest period of time. Induction method of
heating the female part of the joint or ferromagnetic
container with fusible filler meets these criteria. The
mathematical model of non-stationary thermal process,
which is the system of second-order differential equations of
variable structure depending on the temperature of elements
of multicomponent joints is proposed in the paper. The
model can be used both for heating control in the filler
smelting processes and for heating control in the thermal
disassembly of multielement interference joints. Using this
model will allow greatly minimize energy consumption dur-
ing the disassembly of multicomponent joints.

Keywords: disassembly of joints, induction heating,
non-stationary thermal process, mathematical model.

Pazpaborana maTemaTHyeckas MOJIENIb HECTALINO-
HApHOTO TEMJIOBOrO MpoIecca, KOTopas MpeCTaBiseT co00i
cucreMy auddepHIUaIbHEIX YPaBHEHUI BTOPOro MOpsAAKa
MIEPEMEHHON CTPYKTYPBI B 3aBUCUMOCTH OT TEMIIEPATYyPhl
3JIEMEHTOB MHOTOKOMIIOHEHTHBIX coeinHeHuil. Monenb
MOJET OBITh UCIIOJIb30BaHAa KakK IS YIIPABJICHUS HarPEBOM B
MpolLeccax BIMJIABKY HAMOJHUTENEH, Tak U JJisl yIpaBIeHUs
HarpeBoM IIpH TEMJIOBOH pa300pKe MHOTOIEMEHTHBIX CO-
€IMHCHUN C HATITOM.

KuaroueBble ciioBa: pa3dopka coelMHEHHH, HHITYK-
LIMOHHBIN HarpeB, HECTALIMOHAPHBINA TEIUIOBOM Ipolecc,
MaTeMaTH4yecKast MOJelb.
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STUDYING PROCESSES OF PRODUCING OPTICAL
ELEMENTS FROM ACOUSTO-OPTIC SINGLE
CRYSTALS

p. 66-70

Larysa Prots

The research concerns the technology of an abrasive
mechanical processing of workpiece surfaces and can be
used in various industries where optical details, particularly,
operating components of acousto-optic tools made of paratel-
lurite single crystals, are manufactured. As a result of con-
ducted studies aimed at improving technologies of a me-
chanical treatment, reducing labor intensity and increasing
labor productivity, a special processing method has been
developed and applied. The method implies using a specific
circuit of the body of a mechanical processing tool. The tool
consists of a specially designed cylinder-shaped instrument
and a holder of an optical element under processing. Apply-
ing the proposed method of an abrasive mechanical process-
ing has resulted in reducing labour intensity of polishing and
cleaning processes by providing automation. It has been

found that after starting the tool with the suggested operation
circuit, the interference of optical elements of quantum de-
vices has been decreased significantly and, virtually, has
been reduced to monitoring the tool operation that, as is
known, leads to an increase of labor productivity.

Keywords: mechanical processing (mechanical treat-
ment), paratellurite single crystal, acousto-optic tools, oper-
ating component, optical detail.

IpencraBnenHass pobOTa OTHOCHTBCSA K TEXHOJOTHH
MeXaHU4ecKoil 00paboTKU MOBEPXHOCTEH JeTanei U MOXKeT
OBbITh UCIIOJIB30BaHA B PA3IMYHBIX OTPACIAX IPOMBIIUIEHHO-
CTH TIPH U3rOTOBJIIEHUM ONTUYECKHUX AeTajlel, B 4aCTHOCTH,
pabo4ux 3JIEMEHTOB aKyCTOONTHYECKUX YCTPOMCTB U3 MO-
HOKPUCTAJIJIOB TapaTellypuTa. B pesynbraTe npoBeneHus
HCCIICIOBAHUH MPOIECCOB MEXAHHIECKOH 00pabOTKM IpH
U3rOTOBJIEHUU ONTUYECKUX DJIEMEHTOB YyMEHBIIEHA TPYJO-
€MKOCTh U yBEeIM9eHA IIPOM3BOJUTEILHOCTD 3a CUET obectre-
YEHUs aBTOMATU3aLMH.

KaroueBble cioBa: MexaHmdeckas o0OpabOTKa, Mo-
HOKPHCTAJIJI NapaTe/ulypUTa, aKyCTOONTHYECKUE YCTPOMCT-
Ba, pabOYHI 3T€MEHT, ONITHIECKas IeTalb.
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