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OCHOBE HHKEJIS TIPH CTAPCHUH X0I01HOAe(hOPMUPOBAHHOTO cIuiaBa. [lokasaHo, uto ctapeHue ciutasa mpu 500 °C npu-
BOJIMT K HeWrpanu3anuu d3pdexra Ha KPUBOI AMEKTPOCONMPOTUBICHUS. YCTAHOBIICHO, 4TO Ha 00JIee MO3JHNUX CTaIUsIX
CTapeHHUs U3 TBEPAOTO PacTBOPA Ha OCHOBE HUKEIIS BBIICIAIOTCS YaCTHUIIBI 00hEMHO-IICHTPUPOBAHHOTO KyOHUECKOTO
TBEPIIOTO PACTBOPA Ha OCHOBE XPOMa.

LOW-TEMPERATURE AGING NICKEL-CHROMIUM-MOLYBDENUM ALLOY G35
Zhilyakov A.Y., Popov A.A., Belikov S.V.

Ural Federal University named after First President of Russia B.N. Yeltsin, Ekaterinburg, Russia
(620002, Ekaterinburg, ul. Mira, 19), e-mail: structure lab@mail.ru

Study of change of electrical resistivity of the alloy G35 depending on the heating temperature was carried out.
It is shown that the resistivity of the quenched alloy deviates from the linear relation when heated. By transmission
electron microscopy it was revealed that the reason for this deviation is the presence of Guinier-Preston zones in the
quenched state and an increase in their numbers during low-temperature aging up to 550 ° C. Cold plastic deformation
of hardened alloy enhances the effect on the resistivity curve twice. Change in the lattice parameter of a face-centered
cubic solid solution nickel-based cold-worked alloy during aging has been determined by means of X-ray diffraction
phase analysis. It is shown that aging the alloy at 500 ° C leads to neutralization the effect on the electrical resistance
curve. It was established that the particles of body-centered cubic solid solution of chromium are precipitated from the
nickel solid solution during long-term aging.
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B crarbe onucbIBaeTcs NporpaMMHO-BBIYUCIUTENbHBIN KOMIUIEKC, TO3BOJISIONINN 110JIy4aTh JJaHHBIE C JIBUTATEst
BHYTPEHHETO CTOPaHUs, padOTaroNmero Ha OeH3uHe, Ha ra3e U Ha 0eH30-Ta30BOM cMecH. [IporpaMMHO-BBIYMCIUTENb-
HBII KOMIUIEKC TI03BOJISIET B KOMITBIOTEPE OTOOpAKATh TAaHHBIC C JIBUTATENsI B BUC TaOmuil ¥ rpadukoB. OCHOBHBIC 10~
KazaTenu (4acToTa BpalleHHUs KOJIEHYATOro Bajia, aDCOMIOTHOE IaBICHHE BO BITYCKHOM KOJUICKTOPE, MACCOBBII pacxon
BO3JIyXa, YIOJI ONEPEIKEHHSI 3aKUTaHuUs, TaHHbBIE C JaTYMKA MOJI0KEHUS IPOCCEIbHON 3aCIOHKH, HAIPSKEHUE JIaTYnKa
KHCJIOPO/a) PacioiaratoTcs Ha INIaBHOM OKHE MPOrpaMMel. [IporpaMMHO-BBIYMCIUTENBHBINA KOMIUIEKC TIO3BOJISIET CKa-
YHBATh JAHHBIC U3 «YEPHOTO SIUKA» U MOCIE MPOCMATPUBATH JJAHHBIC B TAOMYHOM U rpaduueckoM Buje. [Ipumene-
HHUE TAHHOTO KOMILIEKCA TOIXOAMT sl OONMBIIMHCTBA OCH3MHOBBIX BUTATENICH, YTO JICJIACT €r0 YHUBEPCAIbHBIM IS
HCCIICIOBAHUI.
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The article describes the software and computer system, allowing obtaining necessary my data from the internal
combustion engine running on gasoline, gas and petrol-gas mixture. Software and computer system consists of several
windows that display data from the engine in the form of tables and graphs. Key indicators (crankshaft of the shaft, the
absolute pressure in the intake manifold, the instantaneous mass flow rate of air, the ignition timing, the data from the
throttle position sensor, the data from the oxygen sensor) located on the main window. Software and computer system
allows you to store data received from the engine in the «black box”, and then, if necessary, can transfer the data to a
text file for easy processing. The use of this complex suitable for many types of gasoline engines, making it versatile
for research.
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PaCCManI/IBaeTCSI HUHCTPYMCHTAJIbHas Cpeaa pa3pa60T1<H U TEXHOJIOTUs MPOCKTUPOBAHUS IKCIICPTHBIX CHUCTEM.
OOOCHOBBIBAETCS MCIIOJIB30BAHKE TmapaaurMel JIOTUYCCKOTO MPOrpaMMHUpPOBaHNUsA B Ka4C€CTBC OCHOBBI IJIA CO3JaHUA
OKCHEPTHBIX CUCTEM, paCCMATPUBAIOTCA NMPECUMYILIECTBA, 4 TAKKE IIPUMEPLI UCIT0JIb30BaHUA HHCprMeHTaJ’IBHOﬁ cpe-

SCIENTIFIC REVIEW Ne 1



TEXHMYECKHME HAYKI 189

JBbI JIOTHYCCKOI'o IMporpaMMUupOBaHUsA Visual PI‘OlOg JJIA CO3MaHusl SKCIIEPTHBIX CUCTEM B TaKUX IMPEAMETHBIX 00J1a-
CTAX, KaK yIIpaBJICHUEC IEPCOHAIIOM U IOPUCHPYACHIMA. Ha IpUMEpPax KOHKPETHBIX SKCIIEPTHBIX CUCTEM JEMOHCTPUPY-
IOTCA JOCTOUHCTBA MHCTPYMEHTOB JIOTHYCCKOT'O IIPOrpaMMUpPOBaHNs, B HAaCTHOCTH HAJIMYKWE BCTPOCHHOTO MEXaHHU3Ma
JIOTUYECKOI0 BbIBOAA; BO3MOXHOCTL NOAACPIKKHN KaK JIOTUKO-JIMHTBUCTUYCCKUX, TAK U MATCMAaTU4YCCKUX MOHCJ’ICﬁ;
BO3MOXXHOCTh pa6OTLI CO CJIOKHO CTPYKTYPHUPOBAaHHBIMU TEPMaMU U JIMHTBUCTUYCCKUMU NEPEMEHHBIMU,; UHTETrpaliUs
napaaurm JOruieCKoro u 00BEKTHO OPUCHTHUPOBAHHOIO ITPOTPAMMUPOBAHUSA; C€IMHBIA CHHTAKCHC S3bIKA, KOTOprﬁ uc-
IOJIB3YETCs KaK [Jis OIMMCaHWs MEXaHU3MOB pa6OTLI ¢ 6a3oit 3HaHI/II71, TakK U JJ1s1 CO31aHust rpad)nl{ecrmx HHTep(i)eﬁCOB
SKCHBPTHOﬁ CHUCTEMBI, ITO3BOJIAIONINX ONITUMHU3UPOBATDH IMTPOLECC CO3AaHU SKCIICPTHBIX CUCTEM.
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This article is dedicated to expert systems development, specifically to designing technologies and creation toolkit.
In the context of this article the experience of several authors in using logic programming toolkit for devolopment
expert systems for such domains as jurisprudence and personnel management is being summarized. The paradigm
of logic programming as the basis of expert systems development is being justified. Several advantages of modern
logic programming environment are being described: such as built-in inferential mechanism, both linguistic and
mathematical models support, both complexly structured terms and linguistic variables processing, integration of logic
and object-oriented programming paradigms, unified language syntax both to describe the mechanism of work with
knowledge base and to create the graphic interface of the expert system. The advantages of development toolkit Visual
Prolog are shown by the example of definite expert systems. Visual Prolog not only reduces expenses of production
the expert system, but also simplify the development technology, shifting the system development process on to the
knowledge engineer in this field.
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IIpencraBieHbl pacyeTHast CXeMa, MaTeMaTHIeCKas MOJENTb JIEKTPOMEXaHUIECKOH KoIeGaTebHOW CHCTEMBI C
HMHEPIUOHHBIM BHOPOBO30YAUTENIEM M YIPOIICHHAS MMHUTALMOHHAS MOJEIb AICKTPOMEXaHHUECKOH KoleOaTesbHOM
cuctemsl, BbinoiHeHHas B MATLAB/Simulink Oubnuoreke. [IpoBeneHa cpaBHHTENbHAs OLEHKA YHEPreTHYECKOi
3¢ (EeKTHBHOCTH JBYX AJEKTPOMEXaHHYECKHX KOJICOATENIbHBIX CHCTeM. IIpoBe/ieHa CpaBHHUTEIbHAsI OLCHKA IMOJIHOMN
U YNPOLICHHOH HUMHUTAMOHHBIX Mojesed BeimonHeHHbIX B MATLAB/Simulink 6ubnuorekax. IIpencraBieHsl uc-
CIICZIOBAHUsI BENUUYKMHBI M BIMSHUS HA SHEPTETHYECKHE MPOLECCHl B AIEKTPOMEXaHHYECKON KojeOaTeNnbHOM cucreme
BHOPALOHHOTO MOMEHTA B KBAa3HyCTAHOBHBILHXCS PeXKUMax paboTsl. Pa3paboTan crnocob cTabuiu3aiy aMIuIHTY-
Ibl KoneOaHuil miaropMel Ipu paboTe B OKOJIOPE30HaHCHOM pexnme. [1o pa3paboTaHHONW METOAMKE ¢ MOMOIIBI0
IMHTALIHOHHON MOJENH OCTPOCHA PEryIMPOBOYHAS XapaKTEPHCTHKA ISl CTAOMIN3ALMH aMILTHTYAB KojmeOaHHi
1atdOpMbI IIPH U3MEHEHUH TEXHOJIOIMYECKOI HArpy3KH OT HOMHHAJIBHOM /10 PeKKMMa X0JI0CTOrO X0/1a MpH padoTe B
OKOJIOPE30HAHCHOM PEKHME.
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Calculation model and mathematical model of electromechanical vibration system with inertial vibration exciter
and simplified simulation model of electromechanical vibration system created in MATLAB/Simulink library are
shown. The comparative evaluation of energy efficiency of two electromechanical vibration systems was performed.
Comparative evaluation of complete and simplified imitational Simulink models was carried out. Research of value
and influence on energetic processes in electromechanical oscillation system with vibration torque in quasi-steady
state was shown. Method of platforms oscillations amplitude stabilization within near-resonant conditions was
designed. By the creating method with the help of simulation model of plotting the control characteristic to stabilize
the oscillation amplitude while changing the technological load from nominal to idle mode when working in near-
resonance mode.
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