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Afanasyev A.P.
PhD in Engineering,
Sholem Aleichem Amur State University, Birobidzhan
DETERMINATION OF THE AMENDMENT TO SLIDE IN A FREQUENCY -REGULATED ASYNCHRONOUS
ELECTRIC DRIVE
Abstract
An improved control scheme of the electric drive within the wodkinigs of the torque and speed variation is proposed.
Simulation models of the electric drive simulating the work in the normal mode and taking into account slip optimization are
developed.
It is shown that within the given limits of variation of load moteeand drive speeds by the efficiency parameter, the
proposed control model gives better results.
The proposed control scheme, taking into account the slip optimization, is more effectig thfir= consithe control

circuit, due to the smaller electromagnetic losses in the rotor winding.
Keywords: controlled asynchronous electric drive, slip optimization, simulation control model, freqoentylled
electric drive.
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Ldzj Clstetsf ted o sH O, d HJ2Mmise dIsjSlip, detstfjts dazdg@ qaidatzgf § iy CHS@US wd) Scisfor
1L dzj Cstesftcdo tsH O.
1 0 or AtH jScoptddteR O f sdzz YO smw L dzOyj ded j H G qfds®Is J dz6 s dzR Y 5 IS 5 ¢
Medz yjdedj, dkzyj ddes?2 f sd3sh ' 8 dJdzlsi cteOdz! desets 1 Ry tej Gk
tdLEzd IsOIsr &BsHj dzdteseo Oded W

w
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sjctcOdzt dgsets 1 R fjelzdwiststcO.

3aBucumMocTk KM ABUratens oT MOMeHTa M YacToThbl HAMPSXKEHUs1 MUTaHUA
npu V/f= const perynupoBaHum
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V,,/ f =consit ¢ k& datgd jsds ©

3asucumocTb KIN[] gBuratens oTr MOMeHTa Ha 4YacToTe HanpsixeHus nutaHus 10 My
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Abstract

The problems of calculating the parameters of SRi@klels of power MO8evices (MOSFET andBT) are considered
on the basis of experimental data. The possibility of using methods of machine learning for this purpose is substantiatec
block diagram of the software and hardware complex intended for automated obtaining of an array of expeuimtes fical
the purpose of its further processing using machine learning algorithms and obtaining the static parameters of the SPI(
model of a power MOS8evice of an arbitrary level of detail is given. Vathpere characteristics of the models of
semicondutor devices obtained with the help of the software and hardware complex are considered, its main characteristi
and ways for further improvement are outlined.

Keywords: semiconductor devices, isolated gate structures, MOSFET, IGBT, SR¢@EI, machindearning, software
and hardware complex.
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I Hdzd &3 L 90Oy d 7 LIsOftse twOLWOBBISd MBotej ddj dede’ = 4 dzj € |
BsHj dzdtetse Oded J . ltetso j H§ dzd § sOC et dBsHj dzdtese Oded W Is tc j
Codf sdzj delstso . I HdpQEdts 2 H dgO Mg N j fislefdc € 53 tsdaj dzls SMOSFED d 1QBTH) Is dats fiy ks
stcOdet dMlststetse sOSdJ dBsHjdzd BlsMizlsMisokzels., sttt ke, Istydst
fescttORd Mnj B3Slsj - dzd Uj M 56 ¢ dYdzOdg w Pozd  dds Jedeals ‘s B3z @ Ydzs + ks d3|
0CIzOdz dats 2 LOHOYJ 2 w g dzw OIff ftf YO te Anldsdztsl Oszd £ 5 df theds jc ReiP@3 d3 dztEz 0o Istsd
f Ote O3] Is to ts MOSEETH JG&T-Qtc OdzL d iststets o .

stsotc] B dzdzr | HtescteOBR Mrj Bslsjnddud MS 6 tsdattse j dzd 6§ & B @ dzg
Wsted3OIs § , or f sdzdzj dzgdzsdz o ftstsls o jSPIGE(SidiuatiomProfyahuaikhOlftdydtedCifguits § o ) ©
Emphasiy . v OSC dj o3t HSPIGEBQ LdzvedgEs 118 ¥ , 52p]55,C. 547].

[ dzv  f s zBRIGEdEEWH § dzd € s Gifiz® dzjcdzldz® to, stcOdzL d Miststc @) 9 f§tsHO9 dzw
dzj HsMis Ol sydes dde sted3OYyd d, i toj H s Odatdghedgdzis 21 o Y Adnjlscdetadimlsidi € tskRdzvE
dzj sBrsHd B ftetsH | dzOIs! dgj 3Odzr 2 B jd3 teOBtsls' , MdWderORlzdasR  dnds Q@
fsmMitd ¢ deyds f{sdzkzydls: dzej RrOwLOSIjtedmisdsS d, O drn Mmjdji2Mm
teOL dzdyder 7 f OO stetso . Thb'jsde@Y WS'tckHIsE B R Yydssyj My, § i lstdk
ClststcOV Istej B Ifjjlsy deGzda GptdtdseC @dzds 2 O §f OtcOlslzter .

1 sfpdzy sdzeyj ddy BOMMde O + S jtedd3j delsOdz! dz@ 7 HOdedz' 7 dzj 5B -
of udmdzj dzdj MmotsHdlmw € Rdsctrj tedts? tflsdBdbOQdddnd g di s
fpdztsy dzOw fsm§ etz CfipsH gRtey dls  dzj MO tsdzr S5 BR2MY sC slotcd f OuclOEhf Is totde
WdeMmdteseo Odede i3 W istocd3sz dzOdz tscetcOded ydoe Ot Is HjlsOdzdL Oyds B H J dzd
sSCOL" 90jlsmwy LOeadmMddr &3 tsls 9" Btste® HOdzdz" = (ls'd ~dz@ IsH jedz Isdete € @ dz'd¢
CdztsBOdz dg 2 { SMstej gz ds.

] Bisdz hJdzfmilsej wdlt ddsj s smw o Mmistetsj dzdz' j SPICEeEHEsHGjlzod3 ] dztizO , s 1) d
LCMY jted B dzls Ozt @z348), [BLQdz&z2 T, [ dzs  d 7 4W”“4lecfadzis; M sdz L so Odzq
tcqdzsects 9 9tsHO B "Bets YydmdzO Istsyy d ftcdoavwL Cts?2 Itsdz Cts € o
dzf omMjGcHO MytsMmsedy o §fsdzdzdIls' + W J leq’sdzlzlf sfilsddddL Oydes d da

{Hdts2 dL L OHOY fntSLHOdﬁWWUOﬂJS@JSﬂNB WMW@EM@W@JM@WJISMW
LWYWiCkdodr 7 OdEtstedlsdtss wflsdidL Oydd, Ctktst'j HOsOdkd B' d
ftod d3d dzd ded v . ] LIssdz fdzOdzy HJjtemMf i Slsdode d&3d o' ¢ dzvisHw lai300 dfcissidssId
sBlzyd dzdw. AOCIsdyjmed 1Its tsHddz dL f SHGOL HJ dzis® dmekmmlse j
Ozec stcdlsdzseo, MIsMSEE8T . sz @OMmMpy L6 Oy, ihOJjdk = M oish! *
o sls Odets 0 dzj dzd 4. 11tj] G. to jripfc Gw7ipw L OH OYO ¢ 0¢ oL d Bldshdlshw

1 sdz "ddzMmlses d3j ssHtse BONM Jdzdegsets wBEYJjddy MmMeoasHwWIfMyYy € L OH
LOYyoOmlskzs dzOL " 908 s WkdS ydsdodksd §silsjts! (4 &BY dted y iz Stas@etss Ists d f
Oz stedlsdZO dzO® tBERZYOs N jR 13 B i HBPdtzh g B9 B S O, si 3 Istsydz
ejhjddi LOHOUYd.

fddzddidL Oydqw WEdSydsdodzd ftilsj ! By jls shmieh jMises dzv s W  tOL
RBseckzls BT Is tc @Lddaddzidzy Isid WQavdditse s ff j o) B 5t O, CGtcOHdJ dzlsdesets MY L
s Otc dzts) d Htkzcd|j Odze stedIs d3" fsCME @6 & fzse Qdg' day cBES t6lOS frtsdins) igzddla
fedzyj ddw twjhjddw d BEHJjl dd {Ist wgvhhjdag)) gl dsisdgls o dzd 6 «

1 Of ted 3 to, LOHOYk TY stffthf ©B tg@uskesdyf 2 [sHddz Istejrnd3j toder 2 9 j C st
sBlyoOsh dr dL djtej ddvl) ( fdOtets j Ldziie GrldIBF " L CIS(stetse) d dMmyf sdz L
WEdS yd sdzOdzO f tslsj et tolfMri Bcilz ¢ H drdedizH el SO O disy tojh jdedi L OHOY(J.
eihOjbmw M fodkshi s CoOLddy ¢ stdesalify] dro diisloten iy dasd 1S d ddzfoLisq wizod
{ Mdzd dMYf sdz' L 59 Ols? te jissjddzck s fiPls Osiswlds MW dzj s tej Hj dzj dzdz" 3 o Odz
fjtej Bideder = d 6 EtOodzjdzgd?2. Clbts L BOYOjIs, ybs tjhjdduiS do OH O
fsdmM¢O d dagj sy jls Brils! Istsyds 3.

10 MOdtsds H J dzj sOCOw MmMdlskzOydw dagj R OBOSIjdO HAEZY L OHOY
CsdzdyjfmMlsots HOdzdzgr =, MtejHd Ctltstcr i dzj sBatsHd®Bs dzO2Isd L Oa dMmd
SPICER® j dzj 2 dz0 tidatse j + S jtodBj delsOcdzr dzf = HOdzdzr 7 COS tOL ¢ Ote
feduddsj tslsMmizlsMmiss dj OolssBOIsdL Oy dIPICEBsH j djfte | isjodzp dzd ¢ Qg O
Wj dzse j yimMSdr t©jMktemse .

I smMStsd Sk sfdnOdsde &Bj sttt dag@sd®isdastt tsBEZyjddw dzaj - OLOCIs
fted tcOL tcOB tsls SO {f PEOASEBE RS s B dzj MO, ftLotsdvs h jcts SBICEO9 Is s d3f
BsH jdzd ftesdLotsdz desets kZtesoday HJjlsOdzdL Oydd, oy jwH]fystsdadevo L fdaste Qfc
SPICE®RtS H j dzj 2 .

[ d&zv o] Odzd L Oy d-@ 1 tif Qads@lded@iiixlzts S s (3 dzj C MO dzO f jtcoatsds 1 IsOfj daj
gMrsHd » HOddG r HEOLBOBEKREOGE Oy steOIststedz” 2 flsj dzv, Mk j Ml
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INTRAFORM MODIFICATION OF CASTINGS FROM HADFIELD STEEL BY FINELY DISPERSED
POWDERS ON THE BASIS OF COMPOUNDS OF REFRACTORY METALS
Abstract
The article discusses the results of the planned experimeintraform modification of castings from Hadfield steel by
fine dispersed powders. The aim of the work is to determine the joint influence of various types of powders on the abra:
wear resistance of castings made from higanganese steel. The valueshaf wear resistance coefficients of castings made of
high-manganese steel modified inside the mold by a different number of selected powders are given. Presented results ca
useful for enterprises engaged in the production of-higinganese steel prodsc
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3 -1 0,2 +1 0,3 1 1 1 -1
4 +1 0,8 +1 0,3 1 1 1 1
5 0 0,5 0 0,2 1 0 0 0
6 0 0,5 0 0,2 1 0 0 0
7 0 0,5 0 0,2 1 0 0 0
8 0 0,5 0 0,2 1 0 0 0
9 0 0,5 0 0,2 1 0 0 0
10 -1,414 0,354 0 0,2 1 2 0 0
11 +1,414 0,707 0 0,2 1 2 0 0
12 0 0,5 -1,414 0,141 1 0 2 0
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ltetso jHY 1 CMf jteddsjdels d BSBtcOBBlIsOs jeBs tojLizdz SOl (OB dz.
L dzsmsmiss2SsMmisd d oy ttHisMmisd of MSC sBOLEOdyj os?2 MlsOdzd I 6t
] Is OBffdis j HANIs O dzj dz' ydfmdzj dedzr § L dzOyd dedw Cwsi WWdydj desse  ff ted
ZCOLOdyr L deOyjdedw Ctodlsjtedw Adh jte®, BHtejHjdvshdj OHJCoOlsdasf
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: sd, J¥ HRB, | sd, J¥ HRB, | sd, Jt HRB, |
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2 1,51 93,3 1,56 94,6 1,64 98
3 1,62 94,8 1,64 95,9 1,69 98,6
4 1,55 94,5 1,56 95,2 1,64 98,5
5 1,57 93,1 1,57 94,1 1,63 97,5
6 1,58 92,8 1,57 94,4 1,63 97
7 1,58 93,5 1,58 94,4 1,62 97,2
8 1,55 93,2 1,59 94,3 1,64 97,5
9 1,56 93,1 1,59 94,2 1,63 96,4
10 1,52 92,9 1,54 94,3 1,61 97,4
11 1,54 93,1 1,55 94,6 1,64 97,9
12 1,53 93 1,57 94,5 1,64 97
13 1,56 94,5 1,59 95,6 1,67 94,9
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N\l(zlwog stster ;
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4,5 8,9 4,5 8,9
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Feony 0,669 0,747 0,722 0,688 0,670 0,681
Feosa 6,09 6,09 6,09 6,09 6,09 6,09
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1 Oty sdz! L izs Isw  fseofj dgj Misdes d Odzetstedlsddr drm ki 0o dzj dac
sfo jh O smw w©Bhdj fteddydfr, SCosktste'j B'dd orHjdjd dL {§t

MesHdlmMw ¢ Ik, Yysts Aatydl fezby®@B8 oL Yoz Hukziz? ¢ & Of ©d ugg &
Hsdzy J dz OB BIsO® | BfgtsM s Clsdzr 2 ddzhmMisdlkls Wtsttddtelzjls Odze 5
tejLbid O] ftesjCl MHOjIMwy COC JjMmis! M daj Sslsster dgd B jldzr d3qd
tejLbkzd O] s OSdr Bjdzrn fwikjd MseOHOjls foscteOBBdMis d
MesSCtses MHOYd ddzd MY o wLOBBI,] tBSttZzZHBI Oddw. Ajdzr s MO
OB tSlsOIs! OdzettedIlsd3 OB ISH O dzOdRIENO), d3 wdsjsdz’'Br f Wisj dz B dzts 3j dz

sdzs yjor j ddpdgtisdn®:;, Odzetstedlsds" EftcQodzj dzdvw, Oolbtd®zOkdL Jtese Od

Guriev S.V.
ORCID: 0006000283322915, Postgraduate student,
Nizhnevartovsk State University in Nizhnevartovsk
PRINCIPLES OF CONSTRUCTING A PUMP CONTROL ALGORITHM
Abstract
Pumps are used universally and their control algorithms are almost the same for all. This article highlights genere
principles that have been singled out from practical experience. In general, the difficdityeloping is reduced to what the
final customer wants to receive. Often the customer only approximately represents how the pump should work, as a resu
this the design institute forms the algorithm of the pump operation not fully. As a resyitpjinet surrenders as it is with
some white spots, but on the whole it looks like a fully working one. As a result, from such white spots the prograrmener and
operation suffers, which ultimately leads to a breakdown of the deadlines for the delivaalfusrction of the equipment. The
aim of the article is to provide the basics on how the pump algorithm should work that there will be less white spots later.
Keywords: pumps, control algorithms, automated control systems.
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4.1 dzj i) de O, dzO Ctlsstetsds clstseo’ 2 d BSOSO 2 fttsjtls f
ClsOf, dO C(httesd dqHY IS tctetsdizdzOw BEBOY ZOWY ttOBSISO.

dlsOHdW tcOL teOBESISCd dzOyd dzO§ Ismw fl ke, ybsts ftsdzkzyojlsfiw
f tets G tc OdaiglfinssIiOmMwWw HisCkd3j dalsr, GH] BfdmMr o O lsmw:

0lratsHdz j| d o' atHdz | MdoedzOdzr . 1 tejHMsOoadzw jls M2 M dMmtsC
sBtsL d&z2Oyjddv, IdfO HOLYdSO, ftejHj 2O dLBjtejddY d fdmMOddw f

0 ¢ dze tsted Is a3 d MmMysmtser gr tOLttOBtICd. 1toj Hinls @didpddiills Mmtse t
HIOCtOB®B jtejitsHise, IkjCMsotsj ddd s Hekets] tfdnmoded].

ORMYtsdz LEzj 3" fescteORBd J d OffOwOld j BIAPAERIO, BF.7 dMOS
Histdsfds j dz dets§ 1 [ o . H. d Is. .
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