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ON THE MATHEMATICAL DESCRIPTION OF THE MAGNETIC LOSSES
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The article discusses the modeling of the magnetic losses of the AC motor with the dynamic processes during
operation of controlled electric drive. An approach to the description of these losses, based on determining the
frequency of magnetization reversal from the angular velocity of flux vector relative the angular velocity of magnetic
core. Received the mathematical description of the magnetic losses, takes into account instantaneous values of motor
supplied voltages, as well as state variables of the motor. Shows the results of computational experiments, confirming
the quality match of simulation results to the known results of physical experiments. The resulting mathematical
description may be useful both in energy efficient motor control systems and for adjusting the parameters of the electric
transducer, in particular, the choice of switching frequency.

CTPYKTYPA IIVIEHOK CBMIID ITOCJIE OBJIYYEHHUSA
YCKOPEHHBIMH TSAKEJBIMHA HOHAMMU

CenaroB @.C., Cenaropa C.U., I'opmenkoB M.B., Yepasinues B.B.
HauuonanbHblil uccnenoBarenbckuil Texnonorudeckuil yuusepeuter « MMCuCr», Mocksa, Jlenunckuii np-t, 4

MeTo10M TepMOTIPECCOBAHMS € IOCIIEIYIOIIMM 00Ty4deHneM HoHaMu Xe+26 ¢ sHeprueii 167 MaB 1 miotHoCThIO TToTo-
ka MOHOB 0T 5x107 10 1012 cM-2c¢-1 ronyveHs! IIeHKH Ha OCHOBE CBEPXBBICOKOMOJIEKY IsipHOTO noymaTiiiena (CBMIID) toin-
usoi 40 Mxwm. [Tomyyennsie 06pasis! nccienoBansl UK-Dypbe criekrpockorin. [1o nHbpakpacHBIM CrieKTpaM MOmIONIeHAsS
YCTaHABIMBAIIM CTENEHb OKHMCIICHHS TIOJIMMEPHON MaTpHILIbI 1ocie o0myueHnst. KoinyecTBeHHBIH aHaIN3 ObUT OCYIIECTBIICH
MyTeM pacyeTa BhICOTHI Iika 1240 cM-1 1 HOpMUpOBaHHEM Ha BHYTpeHHUH cTaHmapT. [lokazaHo, 9T0 HanMeHbIask IeCTPyK-
IWsI C MHJIEKCOM OKHclieHnst MeHee 1 HaGmonaercst y wieHok CBMIID, noaBeprayThix OOMy9YeHHIO TSHKEIBIMA HOHAMH C
TUIOTHOCTBIO TIOTOKA (5-7)%x107 cM-2 c-1. Hanbornee spko BBIpayKEHHOE OKUCIICHUE TIOJIMMEpa HaOMIOIAETCs TIPU TUIOTHOCTH
noroka 1012 cm-2c-1. Oxucnenne mieHok n3 CBMITD Moxer crioco0CTBOBATH IOTEPE HKCILTyaTalMOHHBIX KadecTB. C 1omMo-
IIBI0 CKAHUPYIOIIEH MIUKPOCKOITHH ITOKAa3aHO, YTO METO/] 00Ty YeHH s INICHOK TSDKEITBIMU HOHAMH € TUIOTHOCTBIO IOTOKa 10 109
cM-2c-1 ¢ nocnenyronum tpasieHreM pactBopoM 10M NaOH + 5% mace. KMnO4 B Teuenue 1 gaca npu remneparype 80 °C
TO3BOJISICT MOTy4YaTh TIOPBI CO cpeHIM pasMepoM 80 HM Oe3 3HAYNTETFHON OKHCITHTEIBHOM IeCTPYKIIHH.

STRUCTURE OF UHMWPE FILMS AFTER IRRADIATION WITH HEAVY IONS
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Ultrahigh molecular weight polyethylene (UHMWPE) films with a thickness of 40 microns were obtained by hot
pressing followed by irradiation with ions Xe+26 with 167 MeV energy and ion flux of 5x107 to 1012 cm-2s-1. The obtained
samples were investigated by FTIR spectroscopy. Oxidation of the polymer matrix after irradiation was studied by analysis of
infrared absorption spectra. Quantitative analysis was performed by calculating the peak height of 1240 cm-1 and normalized
to an internal standard. It is shown that the lowest oxidation index (less than 1) is observed in UHMWPE films irradiated with
heavy ions with a flux (5-7)x107 cm-2s-1. The most pronounced oxidation of the polymer occurs at a flux of 1012 cm-2s-1.
Oxidation of the UHMWPE film can lead to loss of performance. Scanning electron microscopy shows that the method of
irradiation of films with heavy ions with flux to 109 cm-2s-1 followed by etching 10M NaOH + 5 % wt KMnO4 for 1 hour at
a temperature of 80 °C allows to obtain an average pore size of 80 nm without significant oxidative degradation.

CTPYKTYPA IOPUCTBIX KOMIIO3NIIMOHHBIX MATEPUAJIOB
HA OCHOBE INOJINT UAPOKCUBYTUPATA J1JI5s1 TKAHEBOU NHKEHEPUH

CenaroB @.C., Yepasinues B.B., Cenatoa C.U.
HauunoHnanbHbli HccnenoBarenbckuil TexHonorndeckuii yuusepeuter « MUCuCr», Mocksa, Jlenunckuii np-t, 4

MeTo0M MEXaHNIECKOTO CMEIIEHHS U TEPMOIIPECCOBAHNSI TTOTyYEeHBI TOPHCTHIE KOMIIO3HIIHOHHBIE MaTepHalbl Ha
ocHoOBe Omopasnaraemoro nonuruapokcudytupara (I1I'b) u runpoxcnanarura (I'AIT), HamoTHEHHBIX AHTUMUKPOOHBIM
areHTOM — KOJUIOMIHBIM cepeOpoM. [lomydeHHbIe 00pa3ibl MaTepruaioB HCCIEI0BaHbBl METOIOM CKaHUPYIOIEH MUKpPO-
ckoruu 1 UK-Dypre cniexrpockonuu. [IpoBeneH aHanu3 u3aenuii 13 NOJy4eHHOTO KOMIIO3UTa MOC/IE UMIUIAHTAIUU B
OpraHu3M JIa0OpaTOpHBIX MbImIell B TedeHrne 30 CyTOK, MOKa3aHO M3MeHeHue cTpykTypsl [II'b mMarpumsl, cBs3aHHOE ©
Ouonectpykimen. PazpaboTaHHBII METOM MOTyYEeHHsT KOMIO3HTA IPUBOAUT K PABHOMEPHOMY PacHpENENeHUIO HAMTONHH-
TeJIst ¥ TIO3BOJISIET TTOJTydaTh MOPUCTHIE 00beMHBIEe 00pa3Iibl C BRICOKOIT 00beMHOI Tonei rop, 6oree 30%, mmpoKuM pac-
npeneneHueM pasmepa rmnop ot 10 Mxm 10 500 MKM ¢ pacripeaeneHHbIM M0 CTEHKaM U IOBEPXHOCTH OMOAKTHBHBIM HAIOJI-
HutesneM. [Ipr 9TOM OB SBISIOTCS OTKPBITBIME U CONPSDKEHBI MEXTy co00H CeThio KaHAIOB U ronoctelt. [Tokazano,
YTO MPOMHUTKA KOMIakTHpoBaHnHOro nopuctoro I1I'B/TAIT KoIoHIHBIM pacTBOPOM cepedpa MPUBOAUT PABHOMEPHOMY
pacmpeieNIeH IO 110 IIOBEPXHOCTH 00pasIia 1 Mo CTEHKaM OTKPBITBIX MOp 0e3 3HAUUTETEHOTO N3MEHEHHUSI TUCTIEPCHOCTH.
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STRUCTURE OF POROUS COMPOSITE MATERIALS BASED ON
POLYHYDROXYBUTYRATE FOR TISSUE ENGINEERING

Senatov E.S., Cherdyntsev V.V., Senatova S.I.
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Porous composite materials based on biodegradable polyhydroxybutyrate (PHB) and hydroxyapatite (HAP),
filled with anti-microbial agent, colloidal silver, were obtained by mechanical mixing and hot-pressing. The obtained
samples of the materials were studied by scanning electron microscopy and FTIR spectroscopy. The analysis of the
obtained composite products after implantation into the body of laboratory mice for 30 days shows the change in the
structure of PHB matrix associated with biodegradation. The method of obtaining a composite leads to a uniform
distribution of filler and allows to obtain porous bulk samples with high pore volume fraction of more than 30%, a wide
distribution of pore size from 10 microns to 500 microns distributed along the walls and surfaces of the bioactive filler.
In this case, the pores are open and conjugate with each other with network of channels and cavities. It is demonstrated
that impregnation of a porous compacted PHB / GAP with colloidal silver solution results in a uniform distribution of
it over the surface of the sample and the walls of the open pores without significantly changing of dispersion.
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I'maBHBIM BOIPOCOM MpH MPOEKTHPOBAHWMH JIETATENBHOTO ammapara, BHE 3aBUCHMOCTH OT €TO THINA M CTOSIINX
nepes HUM 3ajad, SIBJIIeTCsl HoA00p CHIIOBOM yCTaHOBKH. B maHHOI crarhe moka3aHa paboTa KOJUIEKTHBA aBTOPOB IO
(hopMHPOBAHHIO METOAUKH MPOEKTUPOBAHNUS U TOA00Pa CUIIOBBIX YCTAaHOBOK JUISI BHOBB Pa3padaThIBAEMBbIX JIETATEIbHBIX
anmaparoB (CaMOJICTOB, BepTOIeToB). MeToanKa OCHOBAaHA Ha aHAIN3€ MPEIBbLIYIIEro OIbITa IPOSKTHPOBAHMS, 3aKII0-
YEHHOTO B ()OPMHUPOBAHNH 0a3bl JAHHBIX [IAPAMETPOB JICTATEIIBHBIX AIIAPATOB U MX CHJIOBBIX YCTAHOBOK. PaspaboTaH-
Has B IIpoliecce ucciaenoBanus nporpamma i II9BM no3sossier aBTOMaTu3HpoOBaTh ATOT IPOLIECC U CYILIECTBEHHO CO-
KPaTUTh CPOKU M MOBBICUTH KaUECTBO MPOEKTUPOBAHMS CHIIOBBIX YCTAHOBOK M JIETAaTeNbHBIX amnmaparoB. IIpennaraemas
METOJIKA MOKET OBITH MCIIOIb30BaHa KaK JUIsl CO3IaHMUsI HOBBIX JIBUTATeNIeH, TaK M 11 HoA00pa CHIIOBBIX arperaroB 13
pa3paboranHbIX panee. Ha 0cHOBE mpeanoXeHHOH METOMKH CO3JaHa CUCTEMA TTOAIEPKKY IPUHATHUS PEIICHHUS.

GTE DESIGN METHODOLOGY ACCORDING TO THE DEMANDS
OF WORKING CONDITIONS
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Main difficulty in aircraft design, despite its type and demand tasks, is the choice of engine unit. The given
article observes the work of joint authors concerning formation of design methodology and choice of engine unit
suitable for up-to-date aircrafts (airplanes, helicopters). The methodology is based on previous design experience
regarding formation of data-base with aircraft characteristics and their engine units. The elaborated PC program allows
to automate the procedure of engine units choice and increase the design quality for engines and aircrafts. Thus we offer
methodology that can be used both, for design new engine and tailoring engine units out of created before. Decision
making support system has been created on the basis of methodology.

METO/bI IOCTPOEHUSI COIUOCEMAHTHYECKUX CETEW 3HAHUI
Ceprees H.E., Heabix A.A.
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ABTOpBI IPOAHATM3UPOBAIIH UCIIONIB30BAHIE 3HAHNH B TAKUX, HA IEPBBII B3IIs1L, PA3IMUHBIX 00NACTSIX, KaK yHIpaBIeHHE
3HAHHUSMH TIPOMBIIIUICHHBIX KOPIIOPAIIHHA, B IIOMCKOBBIX CHCTEMaX M CUCTEMaX MOIICP KKK MPUHATHA pernennii. [TomyueHasie
Ppe3yIIbTaThl HATOJKHYIIM HAa HEOOXOIMMOCTh CO3AHHS €IMHOM MOJISIHN MPE/ICTABIICHHs 3HaHMI, 001Iet 11 Beex Tpex obia-
CTell. 3HaHWS B COBPEMEHHOM MHUPE COIMAILHBI — M B CMBICIIC PACTIPENICIICHHOCTH MEXK/Ty MHIUBUIAMHU, HAXOMISIIAMUCS B CO-
HHAJIbHBIX OTHOLICHUSAX, U B TOM CMBICJIC, YTO PEIIaTh COBPEMEHHBIC l'lpOGJ'leMbI B OTUX 06nacmx MOX>XHO TOJIBKO B COLIMAJIbHOM
B3aMMOICHCTBIU. B OCHOBE mperyiaraeMoil MOJIETI COIMOCEMAaHTHIECKOW CETH JIGKUT Tpadoruneprpadopas mapagurma ¢
TEM HOITYyUICHUEM, YTO MOl"yT CyIJ_leCTBOBaTb OTHOILICHHS HE TOJIBKO Me)K,Zly BEpLIMHAMU B BUJIE pe6ep, HO U OTHOLLICHUS pas-
JIMYHOTO THIIA MEXTY TPYTIIaMy BEPIINH, peOpaMu 1 BEpIIMHAMHI H MKy caMUMH pedpamu. Takoit moxon Hanbornee TO9HO
OTpaKaeT COLMAILHOCTB 3HaHU. [Ipearaemast Moyielb He HCKITIOYAeT BbIICNICHHUS B Heil IPOLeCCOB TpaHC(hopMaIK 3HAHHIT
UTSL YIIPABJICHHUSI 3HAHUSMHA W BOSMOYKHOCTEH TSI HHTEIUICKTYaIbHOTO HHIICKCHPOBAHYIS B TIOMCKOBBIX CHCTEMAX, a TAKXKE UC-
TOJIB30BaHMUS (PPEIMOB, MPOTYKIIMI U CEMAHTUYCCKUX CCTEH IS CHCTEM TMOUICPKKHU TIPUHSATHS PEIICHHHA.
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