~—= | B l& CTT il 4 I

T'OMEJIBCKOI'O roC¥y IAPCTBEHHOI'O TEXHHYECKOI'O
YHHBEPCHTETA UMEHHM II. 0. CYXOro

HAYYHO-IIPAKTHUYECKHI )KYPHAJI 1 60 ’ 20 1 5
HM3JAETCS C MAPTA 2000 1.

['naBHbIA penakTop PeakuMoHHASE KOJLJIET Hst:

C. 1. TAMOLINH 0. J. Acenuuk, M. H. Bepeuarun, B. A. T'oy6,
3amecTuTenn P. U. I'pomsiko, H. B. I'pyurtosny, H. I1. [Iparyn,
TTaBHOTO PEH&KTOpa I". M. JIbiu, H. K. Mbiikun, A. A. I'laHkoB,

A BEMEL E. H. lMoaaenexusiid, b. B. CopBupos, A. B. Cbiues,
OtpetcTBenHbli I". T1. Tapuxos, JI. I'. Uy6pukos, O. H. I11a6noBckuii,
CeKpeTapb

A.T1. lesmokos, I1. A. Xuno, U. A. Mypaiiko, B. A. KoBryH
A. C. PABLIEBA

Ajpec pelakiuuu: Pecnybnuka benapyce, 246746, r. 'omens, np. Okradps, 48
Tenedon: +375 232 401 568. ®axkc: +375 232 479 165
E-mail: machin@gstu.by

CONAEPKAHUE

MawuHocmpoeHue u MawuHogedeHue

ITonoe B. b. /[ononnenue ghopmanuzo6annozo onucanuss MEXanuma 6bl8euiueanUsl

adanmepa Kopmoyoopounozo komoaima 3
MamepuanosedeHue

Ilpau C. H., booapukun 10. J1. Hcnonw3oeanue HanopHoit 6040KU 0J151 MOKPO2O

BOJIOYEHUS NPOBONOKU 11

Cmenanxkun H. H., Bepewjazuna JI. C., llo3onakos E. I1., /[esoiino O. I,

Bepemeit I1. B. Buusinue nazeproit Moougurayuu na IKCHIVAmayuonvle

xapaxmepucmuxu cmaiu P6MS5 19
Canzanux B. M., lloneukos I1. I1., N'vuguna M. C., bepesxcnan I'. A.,

Kyzneyoea A. C., Cmekanog I1. A., Anexcees J]. 10. Ocobennocmu noiyyenius
HAHOCMPYKMYPUPOBAHHO20 8bICOKONPOYHO20 NUCMOB8020 NPOKAmMdA 27

AnekmpomexHuUKa U 3Hep2emuka

3anuznerii /1. H., Hllupoxoe O. I'., [lonuues B. B. Aoanmusnas mamemamuydecxas
MoOeib MEeNn106bIX NPOYECCO8 ACUHXPOHHO20 OGU2AMEIISL C KOPOMKOIAMKHYIMbIM

pomopom 31
Kapnoe B. A., Kosanes A. B., Kapnoe A. B. 3asucumocme 2ucmepesuca
NPONOPYUOHATLHBIX MAZHUMOE OM NAPAMEMPOE YNPAGIAIOWC20 HANPAICCHUS 44

Hopowenko H. B., Ilozyaaee M. H., 3axapenko B. C. Hccaedoganue
2APMOHUNECKO20 COCMAGAd MOKA ACUHXPOHHO-GEHMUIBHO20 KACKAOU 51



Koeanes A. B., Kapnoe B. A., /Tumesunos /I. A., Kapnoe A. B., Hepeyxun B. A.,
Hesrosny A. C. Ananus GruaRUA ZUCIHEPE3UCA HPOROPYUOHATBHOZO0 IACKIMPOMAZHUIMA
HA HOZPRUIHOCINE RECKOCOTCPACHPEOCACHUA KOMOUHUPOBAHHON COPONCHOT MAUIUHDL

6 AGHMOMATHUHECKOM PENCUME 58
Ye A. I, /lpo6oe A. B., Fanymxo B. H. Paspabomxa Web-npuiosiceniti
OA5 ROBBIICHUA FHEPEOIPIPeRMUsHOCTUY IREKMPOOBOPYOOBARUA 65

Hlupoxos O. I., Hlupokos I'. O., Arpepos A. A., Argpeposa O. A. Bausanue

UHBEPHIOPDHBIX UCINOYHUKOB NUMAHUS CEAPOYHOT OVl HO CHCINEMY

IEKMIPOCHADICEHUA NPOMBIIUACHHBIX HPEONPUANUIL 72
Hlupoxos O. I., Argpeposa T. B., Arghepos A. A., Hpycaroe C. JI. Oyenxa nomepn
IFCKIMPUUECKOTE FSHEP2UY, GBIZGAHHBIX HECUHYCOUOATDHBIMU PENCUMAMI, HPU PACYeIe
nebarancos cucmemuvix noocmanyuti 10 kB 81

IJKOHOMUKA U ynpaeneHue HapoOHbIM X0351(CMeoM

Bepoun A. 0. /lomunaumunie HOKA3QMETN ARMYARUAUUNU CIPAMEZUN
MAAHUPOBAHUS BHIHOPA KAHAT0E PACAPEOEIEHUA HA NPEORPUANIUAX

HPOMBHHACHHOCIHY CIMPOUINETBHBIX MAIMEPUATO6 91
Esenvauuenxo H. B. Maxpoaxono.nm YECKHE ROKAZMETH HHROSAWHORROZO

pazeumua Pecnybauxu beaapyce 100
Pe3rome 107

o Kypraz exrioven ¢ Hepevens nayunpix u3danuii PeciyGrury Berapyves 078 onvamnKosanus pesvabimamos owccep-
IMAYHOHHOLY HCCTEIOBAHUR: HO HIEXHUHCCKHM HAVKAM — MAUHOCIPOSHHE H MAtUHOgedeHe, Mamepialosedente,
anepzemura (npuxaz BAK PE Ne 101 om 04.06.2005 2.); 10 3KONHOMUNECKIM HAVKAM — FKONOMEKA I VIPAceNte
npombittitenocmsio (hpuras BAK PENe 26 om 02.02.2011 2.).

o IIVOnuRVesibie MOMepIaTbt pejeHsHpIonic.

Muente asniopos cnianieilt He 00I2aNIETOHO COSRAdAENt ¢ RO3MYCH PEOKORTCUH.
o Hepenedaniika Maniepianos, onvaTHKOSAHHbIX 8 HCVPHARE, PAIPEILaenicsd MOTLKO ¢ COZNACHT asmopd i #20amens.

o odnucuee undercet: A3 urdusudvatspx noontcyitkos — 00063
o3 npeonpusmuil ¥ opeanuzanuil — 000632

Penaxtopei: H. I'. Maucypoea, A, B, Baacos, H. B, I'maakoera, T. H. Muciopopa
Komnsrotepuas eeperka H. b. KoznoBekan

Ilonnucano B neyats 31,03.2015 r,

@opmat 60x84/;. Bymara ofcernas. Fapuntypa «Taiivor,
Puzorpagusa. ¥ea, med, a1, 1348, ¥u-uza, a1, 11,21,
Tupak 100 313, H3a. Ne 10,

TonmeIbCKII roCYIAPCTECHHEIH TeXHHecKknii yunpepentet umenn IL O. Cyxoro.
CBHACTENBCTBO 0 TOC. PETHCTPAUHH B KAMECTBE H3AaTE A
MEYMATHBIX H3Zannii 3a Ne 1/273 ot 04.04.2014 1.
246746, 1. T'omens, np. OkTadpna, 48

Yupexnenue oopazopaHin «be1opycckHii TOProBo-3K0HOMHYECKHH YHHBEPCHTET
NOTPEGHTEILCKOH KOONEPAIIH,
IIpocnexr Oxradpa, 50, 246029, r, T'omens
JITT N202330/464 oT 27.03,2014 r,
Tupax 100 5k3. 3axas Ne 124k,

© Yupengenne odparoBaHuA
«OMRNBCKHI TOCY JAPCTECHHEIH TEXHHYCCKHIT
yHuBepcuTeT HMenu [1. O, Cyxoro», 2013



PE3IOME/ABSTRACTS

VIK 631.358:519.711 3

Ilonos B. b. lononnente GpopMATH30BAHHOTC ONHCAHAA MEXAHH3MA BhIBeIIHBAHHA
anantepa KopMoyGopouHoro KoMoaiina

PacemoTpensl mpobneMel KONMMPOBaHKA penbeda agantepoM KopmMoyGopovHOro koMbaii-
Ha. IToka3aHBEI HEKOTOPBIE MPHEMBI Y TOUHEHHA (OPMANTH30BAHHOTO OMUCAHHUS MPOLIECCA KOTIH-
POBAaHHA U YTOUMHEHHOTO PAcyeTa XapaKTePHCTHK MEXaHHU3Ma BRIBELIHWBAHHS apanTtepa. JaHw
PEKOMEHOALMH [0 TPEOBAPHTEIBHONH PETYJIHPOBKE MPYXKHHHBIX OJOKOB M PalHOHAIBHOMY
BHIOOPY MapaMETPOB MEXAHH3MA BLIBELIHBAHHSA AAANTEPA.

Popov V. B, Supplement to Formal Description of the Adapter Mounting Mechanism
of the Combine Harvester

The problems of the relief copying by the adapter of the combine harvester are consid-
ered. Some techniques of more precise defimtion of formal description of the processes
of copying and more detailed calculation of the adapter mounting mechanism characteristics
are presented. Recommendations on preparatory adjustment of spring umts and efficient selec-
tion of the parameters of the adapter mounting mechanism are given.

VIIK 621.778.073

Mpau C. H., Bobapukan 10. JI. Hanophas Boioka A1 MOKPOT0 BOJIOMEHHS TIPOBOJIOKH

HanopHeie BOJOKH HUCHIONB3YIOTCA KaK HHCTPYMEHT B BOJIOYWIBHOM TMPOH3BOACTBE IMPO-
BOJIOKH H TpyTKOB. HamopHeie Bonoku 00eCreyHBaloT NMPHHYOUTENBHYIO MOJAvy CMAasku B
30Hy AedOpMALMH BOJIOKH M CHIDKEHHE TPEHHS H yCHiusa gedopMauyu npH NpOTArHBAHUH
NPOBOJIOKH 4epes 3Ty BONOKy. B pesynprare >GpeKTHBHOCTE BOJIOUEHHS MTOBBILIASTCA 34 CUeT
CHHKEHHA '3Hepl"01'IOTp66IIEHH$I H H3HOCA BOJIOKH.

HpOBeLLEH aHAaJH3 BOIMOKHOCTH HCITONB30BAHHA HAMOPHBIX BOJIOK B MOKPOM BOJIOYMCHHH.
IIpencTaBneHa KOHCTPYKUHS WHCTPYMEHTA IJIS1 BOJIOYEHHS MPOBOJOKU ¢ HCTIONB30BAHHEM
KHAKHX CMA30K.

Prach S. L., Bobarykin Y. L. Force Draw Die for Wire Wet-Drawing

The force draw die is used in wire drawing as a tool for manufacturing wire and rods. In
force draw dies forced feed of lubricant to the area of the draw die deformation 1s provided and
also reduction of friction and deformation force in the process of drawing wire through the
draw die. As a result the efficiency of drawing is increased due to the reduction of energy con-
sumption and draw die wear.

The analysis of the possibility of using force draw dies in wet-drawing is carried out.
The design of the tool for wire drawing with the use of liquid lubricants is presented.

VIK620.178 4

Crenanknn H. H., Bepemwaruna JI. C.,, [Tozanakos E. I1., Jesoiino O. I'., Bepemeii I1. B.
Bansane nazepHoi MoaAH(PHKALAH HA IKCIUTYATALHOHHBIE XAPAKTEPHCTHRA cTaian P6MS

HccnenoBaHo BRusSHYE JazepHOil 00palOTKH MOBEPXHOCTHOTO CNOs OBICTpOpekyIei
cranu P6M5 Ha xapakTep H HHTEHCHBHOCTD €€ KOHTaKTHOrQ H3HamueaHus. [lokasaHo, 4t Me-
XaHHU3M H3HOCA MOBEPXHOCTHOTO CIOS COCTOUT U3 nByX (a3, Ha meppoii npoucxoaur Hakoruie-
HHe BHYTPEHHHX TMOBPEXACHHH, CONMPOBOKAAIOIIEeCs ASCTPYKTYpH3alHell MeTaia B o0acT
MOJIOCKH KOHTakTa H 3apoKAcHHE TMPeHMYIISCTEEHHO MEKKPHCTANNIHTHBIX MHKPOTPEIIHH.
Ha BropoM 3Tane B pe3yabTaTe PaclpoCTPaHeHNA TPeLHHBI KOHTAKTHOH YCTANOCTH [IOBEPXHO-
CTHBII CNOH, NMpeTepreBIIni HaKNIeN, OTAeAIeTcs OT OCHOBHOre Marepuaia. lloayueHHbie 3aBu-
CHMOCTH KOHTAKTHOTQ H3HALIMBAHUA MOKA3BIBAIOT, YTO IIy0OKad MOAH(HKALMS MOBEPXHOCT-
HOrQ ¢J1os ObICTpopexymen cranu P6MS He okaspIBaeT CYIIECTBEHHOTO BIHAHKMA HA H3MEHEHHE
CKOPOCTH KOHTAKTHOTO H3HALIMBAHUS MO CPABHEHHIO ¢ 00Jiee TOHKHMU CIIOAMU.
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Stepankin 1. N., Vereschaguin L. S., Pozdniakov E. P., Devoyno Q. G., Veremey P. V,
The Influence of Laser Modification on Operating Characteristics of P6MS Steel.

The influence of laser treatment of the surface layer of P6MS5 high speed steel on the char-
acter and rate of its contact wear is studied. It 1s shown that the mechanism of the surface layer
wear consists of two phases. In the first phase accumulation of internal damages accompanied
by metal destructurization in the area of contact band and ongination of mainly intercrystalline
microcracks occur. At the second stage as a result of the contact fatigue crack propagation
the surface layer influenced by work hardening is separated from the basic material. The de-
pendencies of contact wear obtained show that deep modification of the surface layer of P6MS5
high speed steel has no significant influence on the change of contact wear rate as compared
with thinner layers.

VIK 621:771.23-022.532:621.785

Canranux B, M, Ilonenxor IL IL, I'yinuna M, C., Bepexnaa I', A., Ky3inenosa A, C.,
Crexanor I1. A., Anexcee JI. HO. OcoGenHocTn notyueHHs HAHOCTPYKTYPHPOBAHHOTO
BbICOKONPOYHOT0 THCTOBOIQ NPOKATA

O0ocHOBaHA HEOOXOMUMOCT CO3MAHUA MPUHITHIMUANTBHO HOBBIX MATEPHANIOB IS MPOU3BOACT-
Ba BBICOKOTEXHOJIOMHYHOH MPOAYKLIMH HOBOTQ MOKOJEHHs], HCTOAb3yeMOH B O0OPOHHOH MPOMBILLI-
JIEHHOCTH, MOCTO- H ABTOMOOIIECTPOSHHH, KPAHOBOM ITPOU3BOACTBE U APYTHX HAYKOSMKHX OTpac-
JIX MpOMBIIIEHHOCTH. [IpriMepoM CiTy»KaT BBICOKONPOYHBIE CTAMM, MPOU3BOACTBO KOTOPBIX
HEBO3MOKHO 0e3 HCTIONB30BAHM HHHOBALMH, MO3BOJSIIOWMX obecneureaTtt Tpedyemble CBOCTBA
MAaTEPHANA 32 cUeT yrpaeneHHs1 GOpMUPOBAHHEM CTPYKTYPEI HA HAHOYpOBHE. (C LIENBIO MONyueHHs
HAHOCTPYKTYPHPOBAHHOIO BBICOKOIPOYHOIO JIMCTOBOIO IMPOKATA ¢ YHUKAIEHBIM KOMIUIEKCOM Me-
XAHHYECKIX CBOHCTE (mpounocTs 700-2000 Himm?, teepmocts cobie 280 HB, yunHeHue He Me-
Hee 8 %) npoBeneHb! NCCIIEAOBAHHS BIIHSHHS TEMIIEPATY] 3aKATKH H OTITYCKA Ha YAAPHY IO BA3KOCTh
NPH HH3KHX TEMIIEPATypax U TBEPOOCTE. B COOTBETCTBHHM ¢ NMPOBEIEHHBIM AHATH3OM IMPEIIOKEH
ONTHUMATBHBIN XUMHUUECKHI COCTAB YKCTIEPUMEHTATBHOM CTAH, A TAKKE PEKHM TEpMOooGpaboTKH.

Salganic V. M., Poletskov P, P., Guschina M, S., Berezhnaya G. A., Kuznetsova A. S.,
Stekanov P, A,, Alekseyev D. Y. Specific Features of Obtaining Nanostructured High-
Strength Sheet Products

The necessity of creating fundamentally new matenals for the production of high-tech
products of new generation used in the defense industry, bridge engineering, automobile and
crane production is substantiated. The example of this may be high-strength steel the produc-
tion of which 1s not possible without the use of innovations enabling to provide desired mate-
nal properties by controlling structure formation on a nanoscale. In order to obtain high-
strength nanostructured rolled sheet with a umique set of mechanical properties (strength
of 700-2000 N/mm?, hardness over 280 HB, elongation not less than 8 %) the studies of
the influence of quenching temperature and tempering temperature on impact toughness at low
temperatures and hardness were performed. In accordance with the analysis carried out the op-
timal chemical composition of the experimental steel and optimal heat treatment regime were
proposed.

VK 6213133332

3anuznetii [, H., llapoxor O. I',, Ilonnues B. B, AnanTuBHag MaTeMaTHYeCKAA Mo-
Ae/b TeMIOBBIX MPOUECCOR ACHHXPOHHOT( ABATATENA ¢ KOPOTKO3AMKHYTHIM POTOPOM

[IpennoxeHa MaTeMaTHYECKas MOIENb TEIUIOBBIX MPOLECCOB ACHHXPOHHOTO ABUTATENs
€ KOPOTKO3aMKHY THIM POTOPOM, TMO3BOJIAIOLIA B PEANILHOM BPEMEHH PACCUHTHIBATL TEMIIEPATY-
pPBI €r0 CTATOPA H POTOPAa HA OCHOBE H3BECTHBIX 3HAYEHHUH TEMIIEPATYPHI €r0 MOBEPXHOCTH,
TEMIIEPATYPEI OKPYKAKOLWIEH CPEenr], TOKOB H HANPSDKEHU Beex (a3 cTatopa. Ita Momens obna-
JAET ATANTHBHLIMH CBOFICTBAMH Osaronapd KOCBEHHOMY OTIPEAEISHHIO MTOTEPh AKTHBHOMN MOILL-
HOCTH B ABUI'aTENe, H, COOTBETCTBEHHO, TPeOyeT HANMEHBLIEro KOJHYECTBA HCXOOHBIX JAHHBIX
DTS PacdeTa ero BHyTPEHHHX TEMIIEPATYP MO CPABHEHHIO € CYIIECTBY IOLIHMH MATEMaTHYECKH-
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mMH Mogenamu. [IpoBeneHHble nadoOpaTOpHBIE 3KCTEPHMEHTANBHBIE HCCNSAOBAHUS TMOKA3ATH,
YTO MaKCHMaIbHAsA abCOMIOTHAS MOTPEIIHOCTL Paciera TeMIepaTypbl CTaTopa Mo OTHOMISHHI)
K HEMOCPENCTReHHO U3MEepeHHO! TeMIepaType He npeBbicuna 3,5 °C.

OcHoBHas 00nacTb NpHMeHeHHd pa3paboTaHHOH MaTeMaTHueckoil MOJeNnu — yCTpoiicTBa
TEIUIOBOH 3aIUTEI H AHATHOCTHPORAHHS 3ICKTPOABHT ATENEH.

Zalizny D. L, Shirokov O. G., Popichev V. V. Adaptive Mathematical Model for
Thermal Processes of the Induction Motor with Cage Rotor

A mathematical model of thermal processes of the induction motor with the cage rotor is
proposed enabling to calculate in real time its stator and rotor temperatures based on known
values of its surface temperatures, ambient temperature, current and voltage values of all stator
phases. This model features adaptive properties due to the possibility of indirect measurement
of total watt loss in the motor and correspondingly requires minimum initial data for comput-
ing its internal temperatures as compared with existing mathematical models. Laboratory ex-
penments conducted show that maximum absolute error of calculation for the stator tempera-
ture relative directly measured temperature 1s within 3.5 °C.

Major area of application of the model developed 1s thermal protection and diagnosing
units for electric motors.

VIK 62138

Kapnor B. A., Koanes A. B., Kapnos A. B, 3aBucHmocTh THeTepe3nca nponopnHo-
HANBHBIX MATHHTOR 0T OAPAMETPOR YOPARMAIOUIEr¢ HANPAZREANAA

CraTes MoCBsMIEHA UCCIIEOOBAHHIO BIHSHHS MAPAMETPOB YITPABIIOWErO HAMMPSKEHN HA
THCTEPE3NC MPONOPUHOHAIBHBIX 3JEKTPOMATHHTOB THAPABJIHYECKHX cucteM. [IpuBeneHbi
CTPYKTYpa TMpONOPUHOHAIBHOTC MArHHUTA, €r0 OCHOBHBIE XAPAKTEPUCTUKH H MPOAHATUIUPO-
BaHB (PAKTOPHI, BAMSIOWNE HA THCTEPEe3HC MAarHUTa. IIpeacTaBineHbl H NMPOAHANU3HPOBAHEI
IKCMEPUMEHTAJIBEHO TOJTYUEHHBIE JAHHBIE, OTPAKAIOLINE BIIMAHHE MAPAMETPOB YIPABISIOLIETO
HAMpPsDKeHHs HA BEJIMMHHY THUCTEpe3nca MarHuta. [aHel pacueTHbIe COOTHOLUEHHS, MO3BO-
JIMIOWHE HAXOAUTE TOKU B 00MOTKe BO30Y KaeHUs MPONMOPLHOHAIEHOIO MarHHTA H PACCUUTHI-
BATH €r0 MOCTOSHHYIO BPEMEHH MO 3KCMEPHMEHTAIBHO CHATHIM TATOBBIM XapaKTEPUCTUKAM.
ITokaszaHo, YTO IKBHBAIEHTHAS MOCTOAHHAS BPEMEHH T ¢ YMEHBIIEHHEM YACTOTHI MHTALLETO
HAMPHKEHHS YBEJTHYHBASTCS,

Karpov V. A., Kovalev A. V., Karpov A. V. Dependence of Hysteresis of Proportional
Solenoid Magnet on the Parameters of Control Voltage

The paper deals with the study of the influence of control voltage parameters on hysteresis
of proportional solenoid magnets of hydraulic systems. The proportional solenoid magnet
structure 1s given, its basic characteristics and factors influencing the solenoid magnet hystere-
sis are analyzed. Expernimentally obtained data are presented and analyzed demonstrating
the influence of control voltage on the value of the magnet hysteresis. Design relations are
given enabling to register current in field winding of the proportional solenoid magnet and to
calculate its time constant by experimentally obtained traction characteristic.

It 1s shown that equivalent time constant t increases with the reduction of supply voltage
frequency.

VIIK 62-83-52

Hopowmenko H. B., [lorynnes M. H., 3axapenxo B. C. HecneaoBanne rapmoHnvecko-
ro ¢OCTABA TOKA ACHHXPOHHO-BEHTHJIBHOI0 KACKAIA

PaccMoTpeH aHaan3 rapMOHHYECKOrO COCTAaBA MOTPEONSIeMOro H peKyneptpy eMoro uepes
POTOPHYIO LieMb TOKOB aCHHXPOHHO-BEHTIIBHOIO KacKaaa ¢ pasnUYHbIMH NMpeoOpasoBaTensi-
MH B POTOPHOH LIEMNH, BLINOJHASMBIH ¢ MOMOIIBKY HMUTALMOHHOH Moaend. IlpencrasneH rap-
MOHUYECKHI CMEeKTP TOKA, MOJTYyYeHHBIH Ha OCHORE YHCASHHOTO aHANN3a paspaldoTaHHO HMU-
TALMOHHOM MOAENU AJiA IBUraTeNs MOILHOCTRE) 5 KBT,
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Doroschenke 1. V., Pohulayev M. N., Zakharenko V. 8. The Study of Harmonic
Composition of Asynchronous-Valve Cascade Current

The analysis of harmonic composition of consumption current and the current recuperated
through rotor circuit of asynchronous-valve cascade with different converters in rotor circuit 1s
considered which is carried out with the use of imitation model. Harmonic spectrum of the cur-
rent obtained on the basis of numerical analysis of the imitation model developed for the 5 kW
motor 1s presented.

VIK 62138

Kosaner A. B., Kapnoe B. A., Jlureunos /I, A,, Kapnos A, B., Uepeyxun B. A,, Jles-
koBAYM A. C. AHAIA3 BJIASHHA THCTEPE3IACA NMPONOPUHOHANBHOTO YIEKTPOMACHHTA HA
NMOTPEMIHGCTE OeCKOCoIepPACTPeNeIeHHd KOMOHHAPOBAHHON A0poXRHOH MAIIHHEL B AB-
TOMATHUECCKOM pPeKHME

CraThsl MOCBALIEHA HCCISOOBAHWIO BJIMAHUA THCTEPE3E3HCA MPOMOPLHOHANBHOTO 3IEK-
TPOMArHHTA HA MOTPEIIHOCTE PACTIPEASIeHH MPOTHBOTOJIONEOHEIX MATEPHAJIOB B ABTOMATH-
YeCKOM pekiMe MOAAepaHus 3a0aHHO MIOTHOCTH. [IpHBeaeHb SKCIEPHMEHTANBHO CHATHIE
XAPAKTEPHCTHKU PEryJTOPa CEKUWH MOAAYMH MPOTHBOTOJIONSOHBIX MaTepHanos, Ha 6ase ko-
TOPBIX M0 NPEUIOAESHHOH METOAUKE CACNAH aHANN3 BIMAHHA THCTEPe3HCa NPOTMOPLMOHAIBLHO-
1o AeKTPOMArHUTA Ha TIOTPELIHOCTE paboTH MOAMOLIETO ¥3J1a KOMOHHUPOBAHHOH AOPOKHOM
MaIIMHBl B aBTOMAaTHUeCKOM pekumMe. s paspaboTUHKOB H MPOH3BOAHTENEH KOMOUHHPO-
BAHHBIX HOPOKHBIX MALIMH MPELIOKEeHB PEKOMEHAAUMH MO YMEHbIUCHHUIO MOTPEIHOCTH
pacrpeneneH s

Kovalev A, V,, Karpov V., A,, Litvinov D. A., Karpov A. V,, Chereukhin V, A,, Lev-
kovich A. S. The Analysis of the Influence of Hysteresis of Proportional Solenoid Magnet
on Sand Distribution Error of a Combined Road Machine in Automatic Mode

The paper deals with the influence of hysteresis of the proportional solenoid magnet on the
error of distribution of anti-icing materials in automatic mode of keeping preset compactness.
Experimentally obtained characteristics of the anti-ice material feed section regulator are pre-
sented based on which using the methods proposed the analysis of the influence of the pro-
portional solenoid magnet hysteresis on the error of operation of the feed unit of the com-
bined road machine in automatic mode is performed. Recommendations are proposed for the
designers and manufacturers of the combined road machines on reducing the distribution error.

VIK 622.23.08

Ye A. T, IpodoB A, B,, F'anymkoe B. H. Pazpaéorka Web-npunoxkennii Ana nosbi-
WeHASA HeProdXPpPeKTHBHOCTH IIeKTPooGopy10BAHHS

Paspadoransl Web-npuiokeHus A MOBBIIIEHUS SHeprodpPeKTHBHOCTH 3IEKTPOOOOpY -
OOBaHMS, KOTOpPBIE OCHOBBIBANIUCEH HA PEANM3ALHH PA3IHYHBIX MOHAENel HAameKHOCTH, BJeK-
TPUUECKUX PAcueTax U aHAJAH3e TEXHHUYECKHX MEPOMPHUITHIl MO KOHOMHUH 3IEKTPOIHEPTHH.
PaccMoTpeHO co3naHHe HHCTPYMEHTAPHS MOBBILEHHS SHEPTo3(eKTHEHOCTH EKTPOoGOopyY-
JOBaHUS, BKIIOYANILErQ: BbIOOP 3aIlIUTHOH ammaparypsl; pacdeT MOTepbh MOIIHOCTH H 3JIeK-
TPOIHEPTUH B BIEMEHTAX CHCTEMEI HEKTPOCHaOKeHUs, BLIGOP CeueHUsd MPOBOAOB HIIH JKHII
kadens; onpeneneHHe MOIHOCTH MISKTPOJARHIATeNs;, pacueT XApaKTepHUCTHK SJIeKTPHUSCKUX
MalIuH, B TOM YHCJIE H BeHTHIbHBIX.

Us A. G., Drobov A. V., Galushke V. N. Development of Web-Applications for Im-
proving Energy Efficiency of Electrical Equipment

Web-applications for improving energy efficiency of electrnical equipment are developed
which are based on implementation of various models of reliability, electrical calculations and
the analysis of technical measures on electric energy saving. Creation of the tools for improv-
ing energy efficiency of electrical equipment is considered including: selection of protection



PE3IOME/ABSTRACTS 111

equipment; calculation of power and energy loss in the components of electric power supply
system, selection of wire and cable core section; determining electric motor power, calculation
of charactenstics of electrical machines including valve ones.

VIK 621.314

IIapoxor O, I'., llInpoxoes I'. O., Andepor A. A,, Anpepora O, A, Bnuanue unpep-
TOPHBIX HCTOYHHKOB NMHTAHHA CBAPOMHOH AYIH HA CHCTEMY MIEKTPOCHAGKEeHH: Npo-
MBIULTEHHBIX OpeANPHATHI

[MpencraBneHbl Pe3yJIBTATE 3KCOEPUMEHTANBHBIX HCCIENOBAHUI BJIHSAHHA HHBEPTOPHBIX
MCTOUHHKOB THTAHHA CBapOYHOH MyrH HA CHUCTEMY 3JIeKTPOCHAOXKeHHS NPOMBILUICHHBIX
npeanpusTail. [TosydeHsl CHEKTPOrPAMMEI H-X TAPMOHHYECKHX COCTABNAKOMINX HAMPSKEHUS
IUIst CBApPOUHBIX TPAaHCHOPMATOPOB AJIS MHTAIOMmel ceTH, peikiMa XOJOCTOrO X0Aa H peskuMa
KOPOTKOTO 3aMBIKAHHS, TO3BOMIIOIINE OMNPENeluTh TOKA3ATENH KAYECTBA INIEKTPHUECKON
SHeprud npu paboTe CBApPOYHOrO 00OPYAOBAHUA H OLIEHUTH CTEMEHb ero BAUSHHS HA CHCTEMY
NMEKTPOCHADKEHUS,

Shirokov O. G., Shirokov G. O., Alferov A, A,, Alferova O. A, The Influence of Inverter
Power Sources of Welding Arc on the System of Industrial Enterprise Power Supply

The results of experimental study of the influence of the inverter power sources of welding
arc on the system of enterprise electric power supply are presented. Spectrograms of
n harmoni¢ components of voltage for welding transformers for the supply mains, idle mode
and shirt-circuit condition are obtamed enabling to determine quality factors of electric power
during operation of welding equipment and to evaluate the degree of its influence on electric
power supply system.

VIIK621.311

Hluapoxor O. I'., Andeposa T. B., Andepor A. A., [Ipycakos C. JI. Quenka norepsn
IEKTPHYECKOH JHEPrHH, BLI3BAHHBLIX HECHHYCOMAAJBHBLIMH PEXKHMAMH TIPH pacuere
HeDAIAHCOB CHCTeMHBIX moacTanuui 10 kB

[IpencraBaeHa KOMHYECTBEHHAS OLEHKA MOTEPE MISKTPHUSCKOH SHEPryH, BhI3BAHHBIX HE-
CHHY COHAAJBHEIMH PexXUMaMU MPH pacueTe HeQalaHCOB CUCTeMHBIX noacTaHimil 10 kB

INomyuyeHsb! ceKTpHI BHICHINX TAPMOHHK Ha TpaHCGopMaTOpHLIX noAcTaHugx r. ['omens
u Iomeneckoii obaacTu.

IomyuyeHb! 3aBHCHMOCTH AOTIONHUTEIBHBIX MTOTEPh AKTHBHONI MOMIHOCTH B TpaHchopMa-
TOpax OT KOYMPHLIHEHTA HCKAKEHNS CHHY COHTAIBHOCTH HAMPSDKEHHA 110 hazam.

Shirokov Q. G., Alferova T. V,, Alferov A, A,, Prusakov S. L. Evaluation of Electric
Energy Losses Caused by Nonsinusoidal Modes in Computation of Non-Balance of 10 kV
System Substations

Numerical evaluation of electric power losses caused by non-sinusoidal modes in compu-
tation of non-balance of 10 kV system substations 1s presented.

The spectra of higher harmonics at transformer substations of the city of Gomel and
Gomel region are obtained.

The dependencies of extra losses of active power in transformers on the coefficient of dis-
tortion of voltage sinusoidal character by phases are obtained.

VIK 339.138:332.02

Bbepann A. ). JloMHHAHTHBIE NOKA3ATEH AKTYAJHIAUAH CTPATErdd IVIAHAPOBAHAN
BEIGOPA KAHANIOB pacnpeae/ieHHS HA MPEANPHATHAX NPOMBINLIEHHOCTH CTPOHTENBHBIX
MATEPHANOB

PaccmatpHuBaloTCa NpeanpUsaTUs MPOMBIIICHHOCTH CTPOUTENbHBIX MaTepuanos Pecry0-
Juku benapyce. OCHOBHON LENEBIO SABJISASTCSA ONPEASNIEHHE ONTHMAIBHBIX CTPATerHil pacmpe-
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JieNieHHs MPOAYKLHUH aHATH3HPYEMBIX NpeanpHATHil. [ 3Toro nepROHAUANLHO BHIISIAIOTCS
BO3MOXKHBIE HATIPABJIEHHs OPTraHU3AUWK PACTIPeeNeHus, aHATU3Hpyercs nx cnemvduka. 3a-
TEM MPEAJIAracTCs CUCTEMA U3 ABAALIATH MoKasaTeneil, CBEIeHHBIX B UeThIPE IPYTINBL, KOTOphIe
BCECTOPOHHE XapaKTePU3YIOT OCHOBHBIE (akTophl, 00yCIaBIHBAOIINE CHIEUHPUKY CHCTEMBI
pacnpeneneHys Ha NPeANpUSTHIX NMPOMBIIIIEHHOCTH CTPOUTENbHBIX MaTtepuanos. Ilpennara-
IOTCA pa3iUYHBIE CHCTEMBI OLEHKH BBIIEJIEHHBIX MOkaszareneil. Bribupaercs ontumanvHas
CHCTEMA U MPOBOAUTCA OLEHKA BCEH COBOKYITHOCTH AHANM3HPYEMBIX MoOkKasareneil. B utore
MBI OTIpeAesisieM ONTHMANbHbIE CTpaTeruy paclpeeNieHHus B paspese LeNeBbiX PhIHKOB COBITa
Mo KAKAOMY H3 PACCMATPHBAEMBIX MPEANpPHATHH. B 3akmioveHue pesioMUpyercss HOBH3HA,
HAy4YHOCTDb U MPAaKTHUECKas 3HAUHUMOCTD PadoThIL.

Berdin A. Y. Dominant Indicators of Actualization of the Planning Strategy for Dis-
tribution Channel Selection at the Enterprises of Building Materials Industry.

The enterprises of building materials industry of the Republic of Belarus are considered.
The main object of the study 15 determining optimal strategies of distribution of the products of
the enterprises under study. For this purpose possible lines of distribution organization are
primarily defined and their specific character is analyzed. Then the system of twenty indicators
1s proposed arranged into four groups which in detail characterize the main factors defining
specific character of the distribution system at the enterprises of building materials industry.
Various systems of assessment of indicators defined are proposed. Optimal system 1s selected
and the assessment of the whole range of indicators under study is provided. As a result we
define optimal strategies of distribution from the viewpoint of target sales markets for each
enterprise under study. In conclusion novelty, scientific content and practical significance of
the work are defined.

VIIK 330.34:338.001.36

Emensanuenko H. B, Makpo3koHOMHYeCKHEe NOKA3ATEIH HHHOBANHOHHOTC PA3BH-
THa Pecny6ankn benapyce

Cratbs NMOCBAILEHA BBIABICHHIO H HCCNSNOBAHHIO MEepetHs MaKpOIKOHOMHYECKHX NOKasaTe-
JIel MHHOBAaUMOHHOTO paseuThs PecnyOmuku benapyce. [IpenctaBneH aHami3 OUHAMHKH mepe-
YUCACHHBIX NMOKazaTeNeil 3a MocaeaHHE AecATh JeT. BhBNeHbl HANpaBneHHA, MO KOTOPbIM Ha-
LIMOHAJILHAS CTATHCTHKA HE OTPAXKAET MOJNHYIO KaPTHHY UHHOBALMOHHOTO PA3BUTHS CTPAHBL.

VCTaHOBICHO, YTO A/ AAJbHEHIIEro COBepILISHCTBOBAHHS HAIIHOHANBLHOH HHHOBALIHOH-
HOU CHCTEeMBI MMPEANAraeTcsl MPOBECTH KPUTHYECKYIO OLEHKY CUCTEMBI MEP MHHOBALHOHHOM
HOJINTHKY, B TOM YHCJIE B CPABHEHHU C APYTHMH CTPAHAMH MO MacmTaly U CTENeHH OXBaTa.
ITpu >ToM noApoOHOS H3yYeHHe W AHANIH3 MPEABIAYIIHX YCHIHI upe3BbIYAiiHO MOJe3eH AU
IDanbHEHLIero COBEPLISHCTBOBAHNS MOJIMTHKH B MHHOBALIHOHHOH cdepe.

Yemelyanchenko Y. V. Macroeconomic Indicators of Innovation Development of
the Republic of Belarus

The paper deals with revealing and studying the list of macroeconomic indicators of
innovation development of the Republic of Belarus. The analysis of the dynamics of these
indicators for the last ten years is presented. The areas in which the full picture of innova-
tion development of the country is not shown in national statistics are revealed.

It 1s established that for further improving the national innovation system it is proposed
to critically assess the system of innovation policy measures including comparison with
other countries with regard to scale and coverage. And also a detailed study and analysis
of the previous efforts is very helpful for further improving the policy in innovation sphere.



