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VIIK 621.793

ManTeneenko E. @. OcodennocTn aud@y3noHHOr0 JerupoBaHusi M pacyer TOJIIIH-
HbI 0OPHUIHOIO CJI0S MOJTUAMCIIEPCHBIX CHCTEM YACTHL YyT'YHA

HccnenoBanbl 0coO€HHOCTH MOPQOJOTHH U CTPYKTYpPbI U (dy3HOHHO-00PHUPOBAHHBIX
MOPOIIKOB U3 OTXOJOB YyTYHHOU JpoOu. Takke MpeiokeH Moy MIUpUIecKUid METOT pac-
YyeTa TOJIIIUHBI OOPUIHOIO CJIOS B 3aBUCUMOCTH OT pa3Mepa YacTHIl ITOPOLIKA U COOTBETCT-
BEHHO MPOTHO3UPOBAHUS cojepkaHus Oopa B nmopouike. OnucaHHbI METOJ] OCHOBBIBAeTCS Ha
SKCIIEPUMEHTAJbHBIX JaHHBIX JJI1 ONPENENIEHHOTO MaTephalla W YCIOBUH XUMHUKO-
TEPMHUYECKO 00pabOTKH.

Panteleenko E. F. Specific Features of Diffusion Alloying and Boride Layer
Thickness Determination for Polydisperse Systems of Cast Iron Particles

Specific features of morphology and structure of diffusion borated powders of iron shot
waste are studied in the paper. Semi empirical method of determining the thickness of boride
layer according to the powder particles size and thus predicting boron content in the powder is
also suggested. The method described is based on experimental data for a certain material and
preset conditions of chemical-thermal treatment.

VIIK 621.91.01:543.1

leBuenko A. B. IloBbleHne BUOPOYCTOHYHUBOCTH TOKAPHOI 00padOTKH HA CTaHKe
¢ MOTEHUNAJIbHO HEYCTOMYMBOM YIIPYIroil CHCTEMOM pe3el—CynnopT

[oBbImeHne BUOPOYCTOMUMBOCTH TpOIlecca pe3aHusl Ha CTaHKE C MOTEHIMAIbHO HEyC-
TOMYMBOI yIpyroil CUCTEMOH pe3el—CyIIOPT MOXKET ObITh JOCTUTHYTO ITyTEM HUCIOIb30BaHUS
CHEIMaIbHOM MHCTPYMEHTAIbHOM OCHACTKH C OPUEHTHPOBAHHBIM LIEHTPOM KeCTKOCTH. B cTa-
Th€ MPHUBEIEHBI PE3yJIbTAThl TEOPETUUECKUX HUCCIEIOBAHUMN BIMSIHUS MHCTPYMEHTAJIBHOM OC-
HACTKU C OPUEHTUPOBAHHOM JKECTKOCTHIO Ha IMHAMUYECKHE XapaKTEPUCTUKU YIIPYTroi cucre-
MBI pe3el—CyInopT.

Shevchenko A. V. Improving Vibration Resistance for Turning Employing Lathe
with Potentially Unstable Cutter-and-Carriage Elastic System

Improving vibration resistance for the process of cutting by the machine-tool with poten-
tially unstable cutter-and-carriage elastic system can be achieved by the use of special tooling
with oriented elastic center. The results of theoretical studying the influence of tooling with
oriented rigidity onto dynamic characteristics of the cutter-carriage elastic system are presented
in the paper.

VIIK 629.4.027.27

Cenbko B. U., I1actyxos U. ®@., Maxkees C. B., [lacryxos M. U. O Hecyweii cnocoo-
HOCTH HaJIPeCCOPHBIX 0ATOK TeJIesKeK I'Py30BbIX BATOHOB

PaccmoTpeHs! BOIPOCH! OIIEHKH HANPSHKEHHO-AE(OPMHUPOBAHHOTO COCTOSIHUSL HAIPECCOP-
HBIX 0aJIOK TeNe)XEK TPY30BbIX BarOHOB TPEX MOKOJICHUH: C KOJIOHKO; OECKOIIOHOYHAs C Ke-
CTKUMH CKOJIb3yHaMH; OSCKOJOHOYHAs C YNPYTHMH CKoJb3yHamu. IlokazaHo, uro Geckoso-
HOYHBIE HaJPecCOpHbIe OalKu 00JIaAal0T BBICOKOM Hecymiel crmocoOHOCThI0. Hanpshkenus B
HUX OT CTaTU4YeCKOW Harpy3ku Ha 26 %, a OT AMHaMu4ecKuX Ha 22,5 % Huxke, 4eM B KOJIOHOY-
HBIX Oasikax. YcioBus pabOThl B OECKOJIOHOYHBIX OajKax 3HAUUTENbHO YJIydIIalOTCs IPU BBe-
JEHUHM B KOHCTPYKIUIO YIPYTUX CKOJIb3YHOB, KO3()(PHUIIMEHT 3amaca COMpPOTUBIECHUS yCTal0-
CTH UX TNoBbIIaeTcs Ha 23 %.
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Senko V. 1., Pastuhov L. F., Makeev S. V., Pastuhov M. 1. On the Load-Carrying
Capacity of Beams Above the Springs of Freight Bogies

The problems of evaluating a stressed-strained state of the beams above the springs of
freight car bogies of three generations are considered : the beams having pillars and pillarless
with rigid slippers and also pillarless with elastic ones. It is shown that pillarless beams have a
high load carrying capacity. Their stresses from static load are by 26 % lower and from dy-
namic load by 22,5 % lower than those in pillar beams. Operational conditions in pillarless
beams are greatly improved by employing elastic slippers in their design and their safety factor
for fatigue resistance is increased by 23 %.

VIIK 621.74:669.714

Crenenko B. 10., PuBkun A. U., I'yres A. II., Konosasios P. B. Moan¢puuuposanue
CHJIYMHHOB MEJKOKPHCTAIMYECKHMH ATIOMUHHEBbIMHU CINIAaBAMH

OmnpeneneHa  NpUHIMOHMATIBHAS ~ BO3MOXXHOCTh ~ MOAM(MDUIIMPOBAHUS  CTPYKTYpHO-
BBICOKOIUCTIEPCHBIM CHIIYMHHOBBIM MOJIU(HUKATOPOM CTPYKTYpBI OTIMBOK M3 UyTyHa, OpOH3
bpAX9-4 u BpOLIC-5-5-5 u narynu JIL40Cx. [Tpu momudumupoBanuu gyryna npu 1300 °C
MOJTYYHJIH TIEPIUTHBIE OTJIMBKU C BEPMUKYIISIPHBIM U MIApOBUIHBIM rpadurom. Moauduimpo-
BaHue OpoH3bl bpAYK9-4 mo3BONMMIIO MOMYYNTh HHBEPTUPOBAHHYIO MUKPOCTPYKTYPY U TOBBI-
cuTh TBepaocTh Ha 21 %. O6paboTka 3TuM xe Moaudpukaropom 6ponssl bpOLIC-5-5-5 noBbI-
CWJIa JIUCTIEPCHOCTHh CTPYKTYpPhl OTIMBOK B CpPEJHEM B 2 pa3za M yBEJIWYWIA UX TBEPAOCTh B
cpenneM Ha 51 %. B otnuBkax u3 moauduuuposannoit narynu JIL40Ca npu n1uThe noja Aas-
JIEHHEM JMCHEPCHOCTh (ha30BBIX COCTABISAIOIIMX OTJIMBOK yBEIMUYMWJIACh B 2 pa3a, a Opak 1o
ra3oycaJ04Hoi IIOPUCTOCTH CHU3MIICS B cpeiHeM Ha 8 %.

Stetsenko V. Y., Rivkin A. L., Gutev A. P., Konovalov R. V. Modifying Silumins with
Small-Crystal Aluminum Alloys

A fundamental possibility of modifying the structure of castings made of cast iron, bronzes
BrAG9-4 and BrOCS-5-5-5 and brass LC40Sd with structural-fine silumin modifier is deter-
mined. In the process of cast iron modification at 1300 °C pearlite castings with vermicular and
spheroid graphite were obtained. Modification of bronze BrAG9-4 enabled to obtain inverted
microstructure and improve hardness by 21 %. Treatment of bronze BrOCS-5-5-5 with the
same modifier increased the dispersity of casting structure twice on the average and improved
their hardness by 51 % on the average. In the process of die casting the dispersity of phase
components of modified brass LC40Sd castings increased twice, and spoilage connected with
gas shrinkage porosity was reduced by 8 % on the average.

VIIK 621.74:669.714

Crenenxo B. 0., PuBkun A. U., I'yre A. II., [leBHeB A. M. CTpyKTypHO-
BbICOKO/MCIIEPCHBIH CHIIYMUHOBBIN MOAM(PUKATOP JIs1 YYTYHOB M MeIHBIX CIIJIABOB

Onpenenena NpUHIMNHAIbHAS BO3MOKHOCTh IPUMEHEHUSI MEIKOKPHUCTAININYECKUX CILIa-
BOB Ha OCHOBE QJIFOMUHHMS, COJCPKAIINX THTAH U CYpPbMY, B KaueCTBE MOAN(UKATOPOB OCHOB-
HBIX (Da30BBIX COCTABISIONIMX CTPYKTYpPhI AITIOMUHHEBO-KPEMHHEBBIX CIIaBOB. Moauduim-
poBaHHE 103BTEeKTUYECKOro cuiayMuHa AK9 no3Bonuio u3mMenbunTh pasMep NEpBUYHOTO 3€p-
Ha o-(a3bl B CpeHEM B 4 pa3za, a pa3Mep 3BTEKTHYECKOT0 KpeMHHS B cpeJHeM B 2 pa3a. B mo-
TuuIUpoBaHHBIX OTNIMBKax u3 ciaBa AK12 3epHa o-(a3bl U KpUCTAIUIBI ABTEKTUYECKOTO
KPEMHHUS TUCTICPTUPOBAIHUCH COOTBETCTBEHHO 110 20-25 MkM 1 2-3 MmkMm. OOpaboTKa TakuM
MOIM(UKATOPOM paciuiaBa 3a’BTeKTHYecKoro crmymuHa AK18 u3Menpunia BKIIFOUEHUS Tep-
BUYHOI'O KPEMHHUS B CpelHEM B 4 pa3a, a aJIOMHHHMEBO-KPEMHEBYIO 3BTEKTHKY B CpPEIHEM
B 2 paza. [Ipu nmuthe moa naBienueMm cruiaBa AK12 BBox MoaudukaTopa mo3BoiuI: yBEITHIUTh
JMCTIEPCHOCTD Ol-(ha3bl B Cpe/iHeM B 4 pa3a; YMEHBIIUTh pa3Mep KPUCTAIOB IBTEKTUYECKOTO
KpeMHus B cpeniHeM B 20 pa3; CHU3UTH Opak 10 HETepMETUYHOCTH B cpeiHeM Ha 14,7 %.
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Stetsenko V. Y., Rivkin A. 1., Gutev A. P., Pevnev A. M. Structural-Fine Dispersed
Silumin Modifier for Cast Iron and Copper Alloys

A fundamental possibility of applying aluminum based small-crystal alloys including tita-
nium and antimony as modifiers for main phase components of aluminum-silicon alloy struc-
ture is determined. Modifying hypoeutectic silumin AK9 enabled to reduce the size of the pri-
mary grain of o — phase by 4 times on the average, and the size of eutectic silicon by 2 times
on the average. In modified castings made of AK12 alloy a — phase grain size and eutectic sili-
con crystal size were reduced to 20-25 mcm and 2-3 mcm respectively. Treating with this
modifier the melt of hypereutectic silumin AK 18 enabled to reduce the inclusions of primary
silicon by 4 times on the average and aluminum-silicon eutectic by 2 times on the average. In
the process of die casting of AK12 alloy the introduction of the modifier enabled to increase
the dispersity of o — phase by 4 times on the average, reduce the size of eutectic silicon crystals
by 20 times on the average, reduce spoilage connected with faulty sealing by 14,7 % on the
average.

VIK 666.151:666.1.053.2

3aoruukos U. U., Xuio II. A. Dkcnpecc-MeTo OLEHKH PacKJIMHUBAIOLIEr0 AeHCT-
BHS KMJIKOCTeH VISl pe3KH CTeKJ1a

PazpaGotan HOBBIN FKCIpECC-METOA OLIEHKHM PACKIMHMBAIOLIETO JCHCTBUS TEXHOIOTHUYE-
CKUX XKMJKOCTEH JUIsl Pe3KH CTEKIIA.

D¢ (heKTUBHOCTh PACKIMHUBAIOLIETO AEUCTBUS OLICHUBAIU IO CTENIEHU PACTBOPEHHUs (I1e-
pexona B CTaOUIIBHBIA OpraHo30J1b) aMOP(GHOro IUOKCHAA KPEMHHUS B MCCIIETYyEMOMN KHUIKO-
ctu. PacTBOpeHne aMmop@HOro KpeMHe3ema, Kak ¥ pacKIMHUBAOIIee AeHCTBHE KUAKOCTH MIPH
pe3Ke CTEeKJIa OCHOBAHO Ha OJHOM (H3UKO-XMMUYECKOM SIBIIEHUH — BOSHUKHOBEHHUHU DPACKIIH-
HUBAIOLIETO JABJICHUS BCIEACTBUE CTPEMIIEHHUS )KHUJKOCTH ¢ HU3KOH IMOBEPXHOCTHOM 3SHEPru-
eil CMOUYNTH MMOBEPXHOCTH ¢ OoJiee BHICOKOW 3Heprueit. [1pu peske cTexia sKUIKOCTh CTPEMUT-
Csl PaCKJIMHUTh MAaruCTPalbHYIO TPEIIMHY I JajdbHEUIIEro MpoJBUKEHHS, a B CIy4ae KpeM-
He3eMa MPOHUKHYTh MEXAY MEPBUYHBIMH YacTUIIAMH pa3MepoM 2—-3 HM, U3 KOTOPBIX cop-
MHUPOBaH aMOP(HBII KPEMHE3EM.

VYcraHoBiIeHa KOppensaLus MEXIy CTENEHbIO paCTBOPUMOCTH JMOKCHJA KPEMHUS B JaH-
HOU XKHUJIKOCTU U 3(Q(PEKTUBHOCTBIO €€ PacKIMHHUBAIOLIETro AeicTBHs. Pa3paboTaHHBIN HKC-
npecc-MeTo]] ObUT UCIOJIB30BaH IPU Pa3pabOTKE COCTABOB HOBBIX TEXHOJOTHUECKUX KHUJIKO-
CTEH JUIsl pE3KH CTEKJIa.

Zlotnikov 1. 1., Khilo P. A. Express-Method of Evaluating Disjoining Action of Glass
Cutting Liquids

A novel express-method of evaluating disjoining action of technological liquids for glass
cutting is developed.

The efficiency of disjoining action was evaluated according to the degree of dissolution
(transition to stable organsol) of amorphous silicon dioxide in a liquid under study. The disso-
lution of amorphous silica as well as disjoining action of the liquid during glass cutting is
based on the same physical-chemical phenomenon — the occurrence of disjoining pressure due
to the tendency of liquid with low surface energy to wet the surface with higher surface energy.
During glass cutting the liquid tends to disjoin major crack for further movement, and when
used with silica to penetrate between primary particles of 2-3 nm size, which constitute amor-
phous silica.

The correlation between the degree of solubility of silicon dioxide in a given liquid and the
efficiency of its disjoining action is established. The express-method developed was used in
the development of new compositions of new technological liquids for glass cutting.
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VIIK 621.92

Kynpees M. I1., JleonoBuu E. H. PazpaGoTrka u uccieioBanne TeXHOJIOITH4YECKUX pe-
’KMMOB HM3rOTOBJICHUS] IIJIM(OBAJBHBIX KPYIOB M3 KyOH4ecKoro HuTpuaa 6opa Ha Kepa-
MH4YeCKOM CBSI3Ke

[IpencraBnensl pe3yiabTaThl UCCIEAOBAHUS BIMSHHUS OKCHIA JIMTHA U (DTOPUCTOTO HATPUS
Ha BSI3KOCTh M MPOYHOCTHBIE CBOMCTBA KEPAMHUYECKON CTEKJIOBHIHOW CBs3KH. OmpesieneH co-
CTaB JIETKOIJIABKOW KEPaMUYECKOM CBSA3KM U OCHOBHBIE TEXHOJIOIMYECKUE PEKHUMbI M3TOTOBJIIE-
HHS Ha €€ OCHOBE NUIM(OBAIBHBIX KPYTOB MOBBIIIEHHON CTOHKOCTH U3 KyOMYeCKOr0 HUTPHU/IA.

Koupreyev M. P., Leonovich E. N. Developing and Studying Technological Condi-
tions of Manufacturing Grinding Wheels of Borazon on Ceramic Bond

The results of studying the influence of lithium oxide and sodium fluoride on viscosity and
durability characteristics of ceramic glassy bond are presented. The composition of fusible ce-
ramic bond and main technological conditions of manufacturing grinding wheels of increased
durability of borazon based on this bond are defined.

VIIK 629.114.2

IHonos B. b. CHu:keHMe TUCCHNIATUBHBIX NMOTEPb B MEXAHU3MAX HABECKH MOOUJIb-
HBIX JHEPreTHYeCKUX CPeACTB

[Ipennoxkena MeToAMKa ONPENEIICHUS U CHIKEHUS MEXaHWYECKHX IOTEph B IIApHHUpax
MexaHu3Ma HaBecku YIC-2-250A B mpouecce nepeBoja MoJIbeMHO-HABECHBIM YCTPONCTBOM
YHHUBEPCAIBHOIO YHEPreTUUECKOro cpeacTBa «lloneche» HaBECHOW MAIIMHBI B TPAHCIIOPTHOE
nosiokeHue. Ilo pesynpratam aHaim3a IIOCKOIO aHajora OJHOIIOABMKHOIO IIAPHUPHO-
PBIUAKHOIO0 MEXAaHM3Ma NOJYUYEHbl AHAIIMTUYECKHE BBIPAXKEHMS [UIsl CUJIOBOIO aHAIU3a MeXa-
HU3Ma HaBeCKU. B pesynbrare BHINOIHEH pacueT peakiuil B mapHupax MH, coorBercTBytO-
mux cui TpeHus, a takke KIIJ| B mpomecce mepeBoja HaBECHOW MalIMHBI U3 paboyero B
TpaHcHOpTHOE nojoxeHue. CHopMupoBaHa ONTUMHU3ALMOHHAS MaTeMaTH4yecKas MOJeNb, I10-
3BOJIMBIIASl YMEHBIINTh IOTEPU B MEXaHU3Me HaBeCKU Ha 6—7 %. Pa3paOoTaHHBIN alroput™M
YBEIMYEHUS.  TPY30MOABEMHOCTH  IO3BOJSIET  YBEIMYUTh  rpy3onoasemHocts I[THY
V3C-2-250A ¥ MOXET HCIOJB30BATHCA AJIS YBEIUYEHUS TI'PY30MOIABEMHOCTH IOABEMHO-
HABECHOT'0 yCTPOMCTBA KOJIECHOTO TpakTopa «bemapyc 2522».

Popov V. B. Dissipative Losses in Linkage Mechanisms of Mobile Power Units

The methods of determining and reducing mechanical losses in linkage points of linkage
mechanism UES-2-250A during displacing a mounted device by three-point lifting device of
multipurpose power unit «Poliesie» into transport position are proposed. According to the re-
sults of studying two-dimension analog of mono travel linkage mechanism analytical expres-
sions for power analysis of the linkage mounting mechanism are obtained. Following this the
computation of response in linkage points of the linkage mechanism was conducted , and also
of respective friction forces and the efficiency in the process of displacing mounted unit from
operating to transport position. Optimization mathematical model was formed enabling to re-
duce losses in linkage mechanism by 67 %. The algorithm of increasing load carrying capac-
ity enables to increase load carrying capacity of three point lifting device UES-2-250A and can
be used for increasing load carrying capacity of wheel tractor «Belarus 2522.

VIK 621.313.333

Kypranos B. B., Kppimines 10. B., Kantypos O. I1. IloBblleHne Ha1e5KHOCTH aBTO-
MATHYeCKOro YIpPaBJeHHS CaMO3allyCKOM CHHXPOHHBIX JBHMrarteieili nu@poBbIM peJie
Sepam 2000

PaccMmoTpeHsl BOIIPOCH! MOBBIICHUST HAZIEKHOCTH CaMO3aIlyCKa CHHXPOHHBIX JIBUTATENCH
C TallleHUEeM TOJIsl, OCYIIECTBIsIEMbIM (DYHKIMEH PECUHXPOHU3AIH, 3alIpOrpaMMHUPOBAHHOMN B
udpoBbix pene Sepam 2000 pupmel «lllneiinep DnekTpuK».
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BrisiBnenue ¢akra nmotepu NMUTaHUS CUHXPOHHBIX JIBUraTesied, COTIACHO aJrOpUTMY pe-
CHUHXPOHM3AlIUH, ONPEeIIseTCs M0 CHIDKEHUIO 4acTOThl HANpsDKEHHs. U peBepcy (0O0paTHOIN)
AKTUBHOM MOIIHOCTH B CHUHXPOHHOM JBurarenie. OJIHAKO ONBIT HKCIUTyaTallud TAaKUX pelie B
PVII «I"omenbTpancaedTsh Jpyx0a» mokasai, 9To IpH MOTEPE MUTAHUS U COBMECTHOM BBIOE-
re cuaxpoHHbIX (CIl) u acuaxponsbix (AJl) nmBurareneil 9acTo MPOUCXOIUT OTKA3 (HYHKITUH
PECUHXPOHU3ALHH.

DKCNpepUMEHTaIbHbBIE UCCIEIOBAHMS M MOJIETIMPOBAHUE NIEPEXOHBIX MIPOLECCOB, MPOBE-
JICHHBIC B JJAHHOH pa0oTe, O3BOIMIM BBISBUTH MIPHYUHY OTKa3a WU3MEPUTEIHLHOTO OpraHa pe-
Bepca aktuBHOM MomHocTH (MOp) 3a cyer konebaTenabHOro mpouecca Nneperoka aKTHUBHOM
mormaocTr CJ] n AJl mpu cCOBMECTHOM MX BBIOETE.

W3noxkeHbl BapuaHTBhl COBEPIICHCTBOBAHUS AITrOpUTMa (PYHKIMHU PECHUHXPOHHU3ALUH, B
OJTHOM M3 KOTOPBIX INpejaaraeTcs NPUMEHUTb U3MEPUTENbHBINA OpraH HalpaBlI€HHs IOJHOM
motHoctd MOg, a B ApyromM — U3MEHUTH JIOTHYECKYIO 4acThb pelle.

Kourganov V. V., Kryshnev Y. V., Kapturov O. P. Improving Accuracy of Control-
ling Synchronous Motors Self-Starting with Digital Relay Sepam 2000

The problems of improving the accuracy of synchronous motors self-start with field decel-
eration by the function of resynchronization, programmed in digital relay Sepam 2000
«Schneider Elektrik» are considered in the paper.

The fact of power failure of synchronous motors according to algorithm of resynchroniza-
tion is determined by the decrease of voltage frequency and reverse active power in the syn-
chronous motor. However the operation experience of such relay in RUP «Gomeltransneft
Drouzhba» demonstrated that at power failure and simultaneous run-out of synchronous and
asynchronous motors resynchronization function failure often occurs.

Experimental studies and transients simulating conducted in this work enabled to find out
the cause of failure of measuring device of reverse active power (MO,) due to oscillatory proc-
ess of active power transfer of synchronous and asynchronous motors at their simultaneous
run-out.

The variants of improving resyncronization function algorithm are presented one of which
includes applying measuring device for the direction of total power MO, and the other includes
changing logic part of the relay.

VIIK 621.311.031

Kpotenok B. B. PazpaGorka ycTpoiicTBa r;iy00KOro orpaHu4eHusi nepeHanpszkeHui
B 3JIEKTPOCETH

BrimonHaeH 0030p CyIIECTBYIOMIMX METOAOB U CXEM JUISI 3aIIUTHI PaclpeIeINTeNIbHBIX Ce-
Teit 610 kB oT BHyTpeHHUX mnepeHanpsbkeHui. OnpeneneH psJ HEAOCTaTKOB MPEUMYIIECTB
CYLIECTBYIOIIMX CXEM 3alllUThl OT BHYTPEHHUX NepeHamnpspkeHui. [IpeanoxkeHo cxemaruye-
CKOE pEILICHHE YCTPOMCTBa I IIyOOKOIO OrpaHHYEHHUsl MEPEHANpPSHKEHUH B HJIEKTPOCETH.
[IpoBeneH psiJ SKCHEPUMEHTANIbHBIX OMNBITOB JJIsi ONPENEIICHHS IPEUMYIIECTB JAHHOTO YCT-
poICTBa U JOCTOBEPHOCTH PE3YJILTATOB MOJAEIUPOBaHUs ycTpoiicTa. [IpeacTaBieHsl pe3yiib-
TaThl UCCIIEIOBAHUS MEPEXOAHBIX MPOLIECCOB B PACIPEACIUTENBHON CETH € UCIOJIb30BAaHUEM
YCTPOMCTBA TITyOOKOTO OTpaHUYCHHS TIEPEHAITPSHKCHUH.

Krotenok V. V. Developing the Unit for Profound Overvoltage Limiting in Electric
Network

A review of existing methods and circuits for protecting distribution networks for 6-10 kV
from internal overvoltages has been performed. A number of advantages and disadvantages of
currently available internal overvoltage protection circuits are determined.

A schematic design of the unit for profound overvoltage limiting in electric network is
proposed. A number of experiments are conducted for determining the advantages of the unit
and validity of the unit simulation data. The results of investigating transient processes in the
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distribution network with the employment of the unit for profound overvoltage limiting are
presented.

VIIK 621.527.2

Horyasies M. H. CpaBHUTEJbHBIN aHAJM3 U MEPCHEeKTUBBI MPUMEHEHUs] COBPEMeEH-
HBIX 3JJIeKTPOMEeXaHNYeCKUX Ipeoldpa3oBaTeieii B BbICOKOYACTOTHBIX ABTOHOMHBIX
3JIeKTPOruApaBJIM4YecKHX BUOpaTopax

[IpencraBiena cucreMa KpUTEPUEB OLIEHKH OBICTPOAECUCTBUS 3JIEKTPOMEXaHUYECKUX Tpe-
oOpazosareneii (OMII) snextporunpasiuyeckux Budbpatopos (OI'B), mpoBeneH cpaBHUTENb-
HBII aHanu3 ObIcTpozeicTBUs coBpeMeHHbIX DMII u olleHeHa nmepcnekTHBa WX NMPUMEHEHHS
JUTSL CO3/IaHMSI BRICOKOYACTOTHBIX aBTOHOMHBIX DI'B ¢ MakcumanbHOM paboueii 4acToToi B 1Ba
u OoJiee pa3 MpeBBIIAIONICH CylecTBYIONTY0. OnpeaeneHsl HalpaBiIeHUs TadbHeei pado-
ThI 1St mocTrkeHwst DMIT TpedyeMbIx mapamMeTpoB OBICTPOCHCTBHS.

Pohulayev M. N. Comparative Analysis of Present-Day Electromechanical Convert-
ers and Prospects for their Application in High Frequency Self-Contained Electro Hy-
draulic Vibrators

The system of criteria of evaluating the speed of response of electromechanical converters
of electro hydraulic vibrators is presented , a comparative analysis of the speed of response of
present day electromechanical converters is conducted and the prospects for their application
for designing high frequency self-contained electro hydraulic vibrators with maximum operat-
ing frequency twice or more times higher than currently available are evaluated. Main lines of
further work for obtaining required speed of response of electromechanical converters are
specified.

VIIK621.311

Esmunon JI. U., 'ymunckuii A. H. YcrpoiicTBo ynpasiieHusi peskumMoOM PadoThI
TpaHcdopMaropos

PaccmoTpena BO3MOKHOCTD YIIPABJICHUSI PEKUMOM pabOThl CUIIOBBIX TPAaHCHOPMATOPOB C
[ENIBI0 SKOHOMHUH 3JIEKTPUYECKON SHEPrHMH C MPUMEHEHHEM MHUKPOIPOIECCOPHBIX OJOKOB.
[TpemnoxeHo yCTpONCTBO yIpaBlIeHUSI PEKUMOM paboThl TpaHchopMaTopoB nByXTpanchop-
MaTOPHOM TMOJICTAaHIIMM Ha OCHOBE NMPHUMEHEHHsI MHUKpoIpoleccopHoro Oioka 3ammt MP700
PVII «bemynekTpoMOHTa)KHaANAIKa», IPOU3BEIEHA NMPUBS3KA LENel TOKa M HalpsyKeHUs K
yKa3aHHOMY OJIOKY, COCTaBJICH aJTOPUTM pabOThl yCTPOHCTBA M MPOBEPEHO KOH(PHUTYPHPOBA-
HUe BHyTpeHHel joruku 610ka MP700 cocTaBiieHHBIM alropuTMam.

Yevminov L. I., Gouminskii A. N. Transformer Operation Mode Control Device

The possibility of controlling the operation mode of power transformers with the aim of
electric energy saving using microprocessor units is considered. The device for controlling the
transformer operation mode on two-transformer substation is proposed based on emplolying
microprocessor protection unit MP700 RUP «Belelectromontagenaladkay, adjustment of cur-
rent and voltage circuits to the unit is conducted, the algorithm of the device operation is built
and configuration of the internal logic of MP700 unit is checked by the algorithm built.

VIIK 629.463.32:001.891.54

IIyTsarTo A. B. KoMnboTepHOe MOAeJIMPOBaHUE THAPOAMHAMHUYECKOH HATPYKEHHOCTH
00J12CTH JIIOKA-/1a32 BATOHA-IUCTEPHbI

Pa3zpaborana KOHEYHO-3JIEMEHTHAss MOJETh CPEAMHHOW TPOJOIHHON TUIOCKOCTH KOTJa C
JKUIKOCTBIO B mporpaMMHOM Komiuiekce ANSYS, yuuTeiBaromias Hamuume JFOKa-ja3za C €ro
00eyaifKoil 1 MO3BOJISIONIAS BHITIOJIHATH YUCICHHBIC PACUEThl 3HAYCHUS JIABICHUN KUIKOCTH Ha
METAJUIOKOHCTPYKIMIO KY30Ba C Y4ETOM BO3MOKHOCTH MMHUTAIIMM YACTUYHOT'O 3aIlOJIHEHHSI KOT-
J1a, CBOMCTB MIEPEBO3UMOTO KUKOTO TPy3a U KHUHEMAaTHYECKUX MTapaMETPOB JIBUKEHUS BaroHa.
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[Tosydenbsl BpeMeHHbIE 3aBUCUMOCTH JIABJICHUSI KHUJIKOCTH Ha BHYTPEHHIOIO MOBEPXHOCTD
KOTJIa JJisl Pa3JIMYHBIX YPOBHEN €ro 3al0JHEHUS KUJKUM IPy30M. AHAIIU3 pe3yJIbTaTOB pacue-
TOB TIPH 3aIOJTHEHUU KOTJIa BaroHa-1ucTepHsl 6osee 80 % rmokasai, 4TO MaKCUMallbHbIE 3Ha-
YeHUs AABICHUN B OOJACTH COEIMHEHHUs O0CUallKu KOTJa U JIIOKa-J1a3a 3HAYUTEIHHO MPEBHI-
MIAIOT UCTIBITATENIFHOE JABJICHHUE, a IPY HOPMATHBHOM HAJIMBE MPEBBINICHUE 3a(UKCHPOBAHO
JUIsl BCEX 00JIacTen.

BrimonHeHo uccnenoBanue Harpy>KeHHOCTH y3J1a IPU U3MEHEHHH BBICOTHI YAaCTH 00evaii-
KU JIIOKa-J1a3a, pacrloyoKeHHOH BHYTpH KoTia. OnpeeneHsl paloHaIbHbIe pa3Mephl BhIIIe-
YKa3aHHOTO MapameTpa i pa3IMyHbIX YPOBHEH 3aM0IHEHUs KOTIA, C TO3UIMH MUHUMAJIbHO-
ro THJIPOJIMHAMHYECKOT0 HArpyKEeHHsI IPU COyTapeHUU BaroHOB.

Putyato A. V. Computer Simulating Hydrodynamic Stress Loading of Car Tank
Man-Hole Area

Finite element model of median longitudinal plane of a boiler with liquid is developed in
ANSYS software allowing for the man-hole with its shell and enabling to make computation of
the values of liquid pressures on metal structure of the body taking into account the possibility
of partial boiler filling simulating, the properties of liquid load transported and kinematic pa-
rameters of a car movement.

Time relations for liquid pressure on internal surface of the boiler for different levels of
boiler filling with liquid load are obtained. The study of the computation results when filling
the car tank to over 80 % demonstrated that maximum pressure values in the area of boiler
shell and man hole joining greatly exceed test pressure and at standard filling the excess is re-
ported for every area.

The study of stress loading of a unit at the change of the height of the part of the man hole
shell located in the boiler is conducted. Efficient values of the above parameter for different
filling levels of the boiler are defined with regard to minimum hydrodynamic stress loading
during car collision.

VIK 519.95:519.872

Acenunk O. /I, Mypamko B. C. Moaenu B3amMojaeiicTBuUsi 00beKTOB, UMEIOIIMX
BHYTPeHHHE COCTOSIHUS, C KOJUIEKTUBOM 00CJIY’KHBAIOIINX AT€HTOB

Omnwucanbl MaTeMaTHYECKUE MOJIETTH CHCTEM OOBEKTOB, MMEIOUINX TPU PA3IUYHBIX BHYT-
PEHHUX COCTOSIHMSA U B3aWMOJICHCTBYIOIIMX MOCPEICTBOM oOMeHa areHTamu. llpu «3axBaTe»
WIN «OCBOOOXKICHUM» areHTa OOBEKTHl M3MEHSIOT BHyTpeHHHE cocTosHUs. [IpemnoskeHHble
MOJIENTM UMEIOT PA3JIMYHYI0 BBIUYUCIUTEIBHYIO CIOKHOCTh. /IBE M3 HUX — TUHEWHBIE MOEIH,
Oasupyromrecs Ha ypaBHeHHsX KoiMoroposa /ajsi BEpOSTHOCTEH Pa3IUYHBIX COCTOSIHUN CHC-
TeMbl. TpeThsi MOJI€b ONMUCHIBAET CUCTEMY C IMO3ULIUU CaMOCOIJIACOBAHHOTO B3aUMOJICHCTBUS
COBOKYITHOCTH OOBEKTOB C «I10JIEM» areHTOB.

Asenchik O. D., Murashko V. S. The Models for the Interaction of the Objects Hav-
ing Internal States with a Group of Service Agents

Mathematical models for the system of the objects having three different internal states are
presented in the paper, interacting by agents’ interchange. When the agent is «captured» or
«released’ the objects would change internal states. The models proposed feature different cal-
culation complexity. Two of them represent linear models based on Kolmogorov equations for
the probabilities of different states of a system. The third model describes the system with re-
gard to self-consistent interaction of a totality of the objects with the «field» of agents.



