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AHOTAIII

TEXHIYHI HAYKU

Bepexnuii C. II., ®@eticoB P. 0., KyaunkoBcbkmii P. A., Kanyctan O. €., Kononenko A. B. Bukopuc-
TaHHs cTpYKKH P18 npu BuroroBaenHi incrpymenry // Bicauk JJIMA. — 2019. — Ne 1 (45).

B 3a3nHaueHiit poOOTI po3poOIEHA TEXHOJIOTISI BUTOTOBJIEHHS PIKYYOTrO iHCTPYMEHTY — CBEpla MEepOBOTO
i3 BIIXO/IB CTPYXKKH IHCTpyMeHTaNbHOI cTajii P18. 3anporoHoBaHa TeXHOJIOTIS €IEKTPOLUIAKOBOTO MEPEIIaBy CTPYX-
KU 3a0pyJHEHOT MacTUIIBHO-0XO0JIOKYI040I0 pinnHoo (MOP). 3 meroro Buropanus 3amumkisB MOP B mporieci enekr-
POIIUIAKOBOTO IIEPEIIaBy CTPYXKKY 3alpOIIOHOBAHO IIOJIaBaTH Ha HEBUTPATHUH TpadiTOBUH €NeKTpOX Ha BiACTaHI
200 MM Bij MOBepXHI NUIAKOBOI BaHHH. Y pe3yjbTaTi HarpiBy CTPYKKH TEIJIOM BiJl HEBUTPATHOTO €JEKTPOja
Ta BUMPOMIHIOBAHHIO 1IIaKOBOT BaHHU 3anuiiku MOP crnanaxyioTe ¥ BUTOpaloTh. BCTaHOBIIEHO, IO y pe3yibTaTi Ta-
KOi TEXHOJIOTi# BinOyBaeThcs 30UIBIICHHS BYTIICIIO Y METalli 32 PaxXyHOK Caxi, [0 YTBOPIOEThCA Tipu BuropanHi MOP.
Bwict Byrnemto y 3nuBKax 30insmyeTses 3 0,8 % mo 1,0-1,1 %. Po3zpobneHa KOHCTPYKIIist CTaIeBOTO KOKIJIO, sIKa J10-
3BOJISIE OTPUMATH 3JIMBKHU OJNN3BKI 10 TEOMETPUUHIHN (POPMH IHCTPYMEHTY.

JlocmimKeHo CTPYKTypa 3JMBKIB, OTPUMAaHUX METOJIOM €JIEKTPOILIAKOBOTO KOKLIBHOTO JIUTTSA. MakpocTpyK-
Typa 3JUBKIB IIIbHA 3 BUPKEHOIO HAIpaBIICHOIO KpucTamizauicto. JlepekTn auBapHOro Xapakrepy (IOpH, IUIAKOBI
BKJIFOUEHHS 1 T. 21.) BiZicyTHi. BcraHoBneHo, o Ha BiacTaHi 10 30 MM Bijl CTIHKH KOKIIIO, Y CTPYKTYpi 37MBKa BiJICyTHS
CylibHa KapOifHa ciTka. BinCyTHICTh CyniibHOI KapOiHOT CITKM J03BOJISIE CIPOCTHTH HPOLIEC TEPMIYHOT 0OpOOKH Ta
BiJJIMOBHUTHCSI BiJl JOBrOTPUBAJIOTO ITIpOIleCy roMoreHizauiiiHoro Biamany. Tepmiuna oOpoOka 3nmuBkiB P18 momsirana
i3oTepMmiuHOMYy Bimmany (925 + 25 °C), Butpumka 3 roaunau. OcraroyHa TepMiuHa 0OpoOKa IHCTPYMEHTa, 3 ypaxyBaH-
HsM OLJIBII BUCOKOTO BMICTY BYTJICITIO, ITOJISTalia B TapTyBaHHI 3 Outbm BucOoKoi Temmeparypu (1325 + 25 °C). Taep-
IicTh micis rapryBaHHs ckinana 54...58 HRC. Ilicns TpeoxkpatHOTo Bimmycky (mepmruii — 600 = 10 °C, npyruii Ta Tpe-
Titt — 570 £ 10 °C) tBepuicTh miaBunmiachk 10 61...64 HRC. [Ipomuciosi BUPoOyBaHHS MMOKa3ald, IO CBEP.Ia, BH-
TOTOBJIEH] 3 BiIXOMIB y BUTIISNI CTpyXKH P18 1o cBoiM ekcIiyaTaiifHuM Ta piXkKyduM BIaCTHBOCTSIM aHAJIOTIUHI CBEp-
JUlaM, BUTOTOBJICHUM 3 KOBaHOTo mMertany P18.

TexHouoris 103BOJIMIIa BUKOPUCTOBYBATH BIAXOAN y BUIIISAL CTPYKKH, BIAMOBUTHCS Bif 11 IONEpeIHBOT YnC-
TKH, YHUKHYTH OII€Pallil0 KyBaHH:, TAKUM YMHOM 3HU3UTH COOIBapTICTh BUTOTOBJICHOTO IHCTPYMEHTY.

Knroudosi c1oBa: cTpysxka, BiIX0aH, IHCTpyMEHTAIbHA CTalb, €JIEKTPOIIIAKOBUH IIeperliaB, eleKTPOIUIaKOBe
KOKUIbHE JIUTTS, PUKYYHUid IHCTPYMEHT, TepMidHa 00poOKa.

®ecenko M. A., Jlyk’saHenko 1. B. Bluims yacy BUTpUMKH micas cdepoinn3zyBaibHOro MoaudikyBaHHsA
Ha CTPYKTYPOYTBOPeHHS i MexaHiuHi B1acTuBocTi yaByHy // Bicank JJIMA. — 2019. — Ne 1 (45).

VY po0oTi npeacTaBiieHHi KOPOTKHUH OTJIST BUCOKOMIITHOTO YaByHY 3 KyJLSICTUM IpadiToM, OmrcaHi Horo nepe-
BarW i 00JIACTI BUKOPUCTAHHS, a TAKOX OCHOBHI CIOCOOM c(epoiqu3yBaIbHOr0 MOTU(IKYBaHHS PO3ILIABY IS HOTO
OTpUMaHHS, TaKi sIK MOJu(]iKyBaHHS B aKTOKJIaBi, KOBIIOBE (CEHIBIU-TIPOIEC) i BHYTPIIHEO(QOpMOBe MO (DiKyBaHHS
(iHnMonz-miporiec). 3a3Ha4€HO OCHOBHY BiJIMiHHY TEXHOJIOTIYHY OCOOJIMBICTB BCiX TPhOX crocobiB. Ha ocHoBI mpoBeze-
HOTO €KCIIepHMEHTY NpOBeAeHO MeTanorpadiuHuii aHami3. BeTaHoBIeHO BIUIMB Yacy BUTPHUMKH PO3IUIaBy micis cde-
poinn3yBaIbHOTO MOAM(IKYBaHHS 1 0 MMOYaTKy HOro Kpucraiizauii B JuBapHiil (opMi Ha CTPYKTYpPOYTBOPEHHSI B 4a-
BYHI 1, SIK HACNIJOK, 1Or0 MEXaHiYHi BIaCTUBOCTI. Bu3HaUeHO, MO MpoBeAeHHS c(hepoian3yBaTbHOTO MOIU(IKYBaHHS
B aBTOKJIABi 1 BIJKPUTOMY KOBIII MPHU3BOAWTH IO KpPHUCTaTi3amii YaByHY B 3pa3Kax 3 IOIEPEYHUM MEpPepi3oM CTIHKA
5 MM 3 YTBOPEHHSIM B CTPYKTYpI HEpIIiTy, IEMEHTHTY 1 JeeOypHUTY 3 OKPEMUMH BKIIFOUSHHSIMH IpadiTy KysscToi Gop-
MH, 2 BAKOPUCTAHHS [T MOAN(DIKYBaHHS YaBYHY «iHMOJIA-IIPOLIECY» MPU3BOIUTH JI0 HOTO KpHCTali3amii 6e3 yTBOpeH-
HS TBEPAUX BKIIOYEHb CTPYKTYPHOBUIFHOTO LEMEHTHTY 1 JIeeOYPUTY, SIKi CIIPUSIOTH 30UIBIIEHHIO KPUXKOCTI YaByHY
1 moripuIeHHro oro oopooitoBanocTi. TakoX BU3HAUEHO XapaKTep 3MiHU MIKpPOCTPYKTYPH 3pa3KiB IPH 3MiHI TOBIIMHU
IXHBOT'O TIOIEPEYHOTro Tepepidy. BeTaHoBIeHO, M0 301IBIIEHHS TOBIIUHU MOMIEPEYHOTO Mepepizy 3pa3KiB MPU3BOIUTH
10 TIEPepO3IOALTY CTPYKTYPHHX CKIAIOBHX YaBYHY 1 IIOBHOI'O YCYHEHHS BKJIIOYEHb LIEMEHTHTY 1 JieneOypuTy B CTPYK-
Typi 3pa3KiB, OTpPUMAaHUX CIIOCOOOM MOIU(IKYBaHHS Yy BIIKPUTOMY KOBIII 1 B aBTOKJIaBi. Bu3HaueHoO MexaHi4yHi Biiac-
THUBOCTI B JINTOMY CTaHI OTPUMAHHX B Pe3yJIbTaTi €KCIIEPUMEHTY BIJIMBKIB 1 BCTAHOBIICHO iXHil 3B’S30K 31 criocobaMu
00pOOKH YaBYHHOTO PO3ILIABY.

Karouosi cioBa: chepoinusyBansae MoaudikyBaHHs, MOAU(IKyBaHHS B aBTOKJIaBi, CEHABIY-IIPOLIEC, IHMOJI-
TIPOIIEC, BUCOKOMIITHHH YaBYH 3 KyJISICTUM IpadiToM.
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I'epacumenxo O. B., Mapkos O. €., XBamuucbkuii A. C., Kutnikos P. 0., Bouxkosoii /I. O. Moaeso-
BaHHS BUPOOHUYOro mpouecy (popMyBaHHSI BHYTPIlIHBOT CTPYKTYPH KOBAIBCHKHUX 3aroToBok // Bicauk JJIMA. —
2019. — Ne 1 (45).

VY cTarTi 3amponoHOBaHI HOBI HAYKOBO-OOTPYHTOBaHI PO3POOKH B Taly3i TEXHOJIOTIH 1 OCHAIIEHHS ISl BUPOO-
HUIITBA 3JIMTKIB, PO3POOKH HOBHX KOHCTPYKTOPCHKO-TEXHOJIOTIYHUX PillleHb, 10 3a0e3MeUy0Th BUPIILICHHS BaXITUBOT
HayKOBO-TEXHIYHOT POOJIEMH — EKOHOMIT MaTepialbHUX PECypCiB i MiBHUIIEHHI SKOCTI 3JIUTKIB, 1[0 BUTOTOBIISIOTHCS.
s mpobnema cripsiMoBaHa Ha HEOOXITHICTH 3HWKCHHS BUTPAT 1 MiJBUIICHHS SKOCTI 3JIUTKIB. BCcTaHOBIEGHO, MO IS
37MTKA 3 BigHomeHHAM H /D = 1,1 3HayHa gacTiHa 00’ eMy Tina 3nutka (60 ... 70 %) Mae miinbpHy, OAHOPiAHY, IpiOHO-
3EpHUCTY CTPYKTYPY. Y HHXKHIN YacTHHI 1 B KyTaX 3 OOKY MIJTOHY YTBOPIOETHCS APiIOHE 3epPHO, IO 3a0e3Meuye MITbHY
cTpyKTypy. IIpy 1poMy HaiOiTBII TOBHO BUMOTaM IIUIEHOI OyMOBH 1 CTPYKTYPHOI OJHOPIMXHOCTI BiJIOBia€E 3IIUTOK
31 3BOPOTHOIO KOHYCHICTIO y <0 °. Takuil 3IUTOK XapaKTePH3YEThCS CIPSIMOBAHUM 3POCTAaHHAM KPHCTAIIB BiJ HHU3Y
10 BepXy. binbII Toro, 3pocTaHHA JEHAPUTHUX KPUCTAJIB B MIONEPEYHOMY HANPSMKY, CIPHsI€ YTBOPSHHIO 30HH CTOBII-
yacTux kpuctamiB. Jns 3mutkiB 3 H / D = 1,1 makcumanbHa BHCOTa (DPOHTY KPHCTaNi3allii Bill MiATOHY CKJIajae
65 ... 75 % BUCOTH Tiia 3MUTKa IPH Pi3HNUX 3HAYECHHIX KOHYCHOCTI. Lle minTBepmxye Te, 10 3MEHIIECHHS BiIHOIIECHHS
BUCOTH JIO CEPEAHBOI0 JiaMeTpy MPH3BOJAUTH 10 BHUTICHEHHsS OChOBHX JedekTiB Onmkye N0 MPUOYTKOBOI YacTUHU
3nuTKa. Takum yrHOM, 31muToK 3 H / D = 1,1 Xapakrepu3yeThbcs MIIBHOIO 1 IPIOHO3EPHUCTOIO CTPYKTYpOlo. byno Bera-
HOBJICHO, 1110 MiHIMaJIbHa TIMOWHA YCaJ0YHOI PAKOBHHH BiMOBIA€ 3MUTKY 31 3BOPOTHHOIO KOHYCHICTIO. 3 IIbOTO MOX-
Ha 3pOOHUTH BUCHOBOK, IO IS 3a0€3MEUeHHS CIIPSIMOBAHO1 KPHUCTAII3aIlili 3HU3Y Bropy HE0OXiTHO 3aCTOCYBATH PO3IIH-
peHi B HIDKHII yacTuHI 3muTku. Hal6iapln minbHy 1 OZHOPIAHY CTPYKTYpY 3a0e3nedye 37IMTOK 3 KOHYCHICTIO 7 %, Ma-
I0YM MiHIMAJIbHY TJIHOMHY yCa09YHOT pAKOBHHH, a TAKOXK YTBOPIOETHCS OUIBIN APiOHA CTPYKTYpa.

KuarouoBi cioBa: KyBaHHS, ITOKOBKA, 3JIMTOK, CIIPAMOBaHA KPHCTANi3alis, 3BOPOTHA KOHYCHICTH, OXOJOJ-
JKYBaHUH MiJIOH.

Kopuak O. C., KorkoBa B. B. YaockoHa1eHHs cMCTeM KepyBaHHS CHJIOBMMM IMJIIHAPAMH AaBTOMATH30-
BAHHUX TipONpecOBUX KOMIUIEKCIB 1JIsl 3amo0iranus ix pinmaHomy rogoaysannio // Bicaux JJIMA. — 2019. -
Ne 1 (45).

Mertoro poOOTH € YIOCKOHAJIEHHS CHCTEM KepyBaHHs CHJIOBUMH IIMJIIHAPAMM JJIs 3a100iraHHs iX piIMHHOTO
TOJIOAYBaHHS IUISIXOM aHANi3y OCHOBHHX IPWYMH BUHUKHEHHS IIHOTO SBUINA B TLAPOUMITIHAPAX PI3HOTO (PYHKITIOHATB-
HOTO TPHU3HAYEHHS 3 MOCIIIAYI0U00 PO3pOOKO0 BIMOBITHUX 3aX0MiB HOro yCyHeHHs. PO3MIsSSHYTI MPUHIKIOBI 0CO0-
JIMBOCTI YMOB €KCIUTyaTallii CHJIOBUX IMIIHIPIB. 3ayBaKeHO, IO poOOUi IIIIHAPY MalOTh HaHOLIbIIMI 00’eM cepen
TLAPOIMITIHAPIB 00JaTHAHHS aBTOMATH30BAaHUX KOMILICKCIB Ta B HAMOUTBIIIHN Mipi MiAMAIOTHCS PiTHHHOMY TOJIOTyBaH-
Hi0. OMUCaHO METOA 3amoOiraHHs pPiIMHHOMY TOJIOMYBAaHHIO IIiJ Yac OMYCKaHHS PYXOMOi IONEpEYNHHU IO ITOKOBKH.
BiamnoBifiHO 0 1[bOTO METO/Y BU3HAYAIOThH BIINOBIAHI TapaMeTpH TiApPOJIiHIi «poOOUMA IMIIHAP — 3TUBHUN KIaraH —
HATIOBHIOBAJHHO-3JIMBHUH 0aky», 3IMBHI KJIallaHU MaKCHUMAaJIbHO HAOIIKYIOTH 0 POOOYHX IIJIIHIPIB BiAMIOBIAHUX CTY-
TIEHIB 3yCHJIb Ta 30CEPEIKYIOTh OCHOBHY YacTKY 3arajbHOTO TiIpaBIidHOTO ONOPY Ha BiAIIOBITHOMY 3JHMBHOMY KIIama-
Hi. KoMIIOHYBaHHSI CUCTEMH KepyBaHHs XOJOM HaOJIM)KEHHs TiAPaBIIYHOTO Mpeca i3 3armo0iraHHsIM piIAMHHOMY TOJIO-
JyBaHHIO CHJIOBHX ITHIIIHAPIB Nepeabavae 3aCTOCYBaHHS BIALIEHTPOBOTO Hacoca 3 pecuBepoM. it 3amo0iranHs piuH-
HOMY TOJIOAYBaHHIO CHJIOBHX LIWIIHIPIB B CHCTEMY aBTOMAaTHYHOTO KepyBaHHS MPECOM 3aKJIaJIal0Th AITOPHTM, BiAMO-
BIZTHO JI0 SIKOTO TOCTIii{HO KOHTPOJIOIOTH ITOKAa3HHKU IAaTYMKIB CUCTEMH KepYBaHHS Ta MOPIBHIOIOTH ITOTOYHUH THCK
y poOOUMX LMIIIHAPAX 3 PO3paxyHKOBUM, BU3HAUCHNUM y JaHUH MOMEHT 4acy 3 ypaxyBaHHSM 3MiHHOTO TiJpaBJIi4YHOTO
OTOpY 3JMBHOTO KJlalaHa 3BOPOTHHX LIUTiHAPiB. HaBeneHa Ta nmpoaHai3oBaHa cHCTeMa KepyBaHHS CHIIOBHMH LIUITIHI-
paM# aBTOMaTH30BaHUX TiJPOIPECOBUX KOMIUIEKCIB JUIA 3arl00iraHHs iX piIMHHOMY TOJI0XyBaHHIO. HamaHo mpakTudHi
pekoMeHaNiil 13 3ano0iraHHsl PiAMHHOMY TOJIOJYBAHHIO CHJIOBUX TiAPOIMIIIHIPIB aBTOMAaTH30BaHUX TiAPOMPECOBUX
KOMIUIEKCIB.

KarouoBi cioBa: mpec rigpaBniuHuid, OWIIHAP CHIIOBHH, pianHa poOoda, piIMHHE TOJOMYBaHHS, KiaraH,
THUCK, TIAPOIiHIA.

AreeBa M. B., lyouneus €. 1O., Inbsmenko C. O. ITopomkosi ApoTH A5 36i1b1IeHHs po3rapocTiiikoc-
Ti HANJIABJIEHOr0 MeTAaJy, 10 NPANIOE NPU MiaBUIeHnX Temnepatypax // Bicuuk JJJIMA. — 2019. — Ne 1 (45).

VY craTTi po3rIsHYTI TOPOLIKOBI APOTH JUIsl 30UIBIIEHHS PO3rapOCTIMKOCTI HAIUTABICHOTO METAIy, 10 MPAIioe
IpY TiJBUILEHUX TeMIleparypax. Marepian netanei, o mpaiooTh MiJi HABaHTAXKEHHAM, IIPU 0aratopazoBoMy Harpi-
BaHHI 1 OXOJIO/KEHHI MOBUHEH MaTH BHCOKY po3rapocTiikicTs. [Ipyn HU3BKIH po3rapocTiiikocTi poboya MoBepXHs MIBH-
JIKO TTOKPHBAETHCS CITKOIO TPILIHH, 1110 TPOHUKAIOTH 1HOJI Ha BEJIMKY INTUOWHY 1 BUKIIUKAIOTH BTPATy PO3MIpiB 1 HaBiTh
pyHHYBaHHS IITamIia i IpeciB. 3a3HaueHi mepeBary i HeloJIiKH MMpoaHati3oBaHuX ApoTiB. Haiibinpm edekTHBHUM crio-
co0OM MiIBHIIEHHS CTIMKOCTI mpec-hopM Uit GopMyBaHHs CKISIHUX BUpoOiB € mrazma-MIIT mponec. OntumansHuM
MaTepiaroM IS BiTHOBIICHHS 1 3MIITHEHHS YaBYHHUX mpec-¢opM € Metan tumy 20HS5035CP, mikponeryBaHHs SIKOTO
OepuitieM (P OIHOYACHOMY BUKJIFOUEHHS 3 HOTO CKJIaqy 60py 1 KpEMHII0) MPU3BOAUTD JIO PI3KOTO MiBHIEHHS HOTO
PO3TapoCTIHKOCTI, MPH IFOMY MaKCHMaJIbHA 11 BEIMYMHA JOCITAETHCS MPU BMICTI Oepuitiro B KinbkocTi 0,038 % , a mpu
TOANTBIIOMY 301UTBIIEHH] BMICTY O€pHITiI0 pO3TapOCTIHKICTh HATUIABICHOTO MeTaly IMigBHINy€eThCs. [lokazaHo, mo mis
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MIBUIIEHHS PO3TAapPOCTIMKOCTI CIiI BHKOPHCTOBYBAaTH HAIUIABIIOBANBHUN Matepian mms rurazma-MIDT HarmaBieHHS
CKJIO(OPM IHCTPYMEHTY, BUKOHAHOTO 3i cTaji 20, o NpencTasise CoO00 MOPOIIKOBHI APIT, sk BUTOTOBJICHHS SIKOTO
BHKOPHCTOBYBAJIM CTPiuKy 3 Hikemro Mapku HII-2 mepetrroMm 0,5 X 15 MM 1 MOpPOIMIKOMOAIOHNX MIMXTY, IO CKJIaa€Th-
cst 3 (Mac.%): xpom — 62,5; Bonsppam — 15,637; 6op — 0,063; amominiit — 10; Turan — 11,8. Posrapocriiikicts Harmas-
JICHUX TIpec-(hopM MiIBHILYETHCS BBEACHHSAM IO CKJIALY HMIMXTH MOPOLIKOBOTO OPOTY JIETKOIUIABKOI CyMillli XJIOpHOI
MiJii 1 XJIOPHCTOTO KaJIito 1 03BOJISIE 3MEHIIUTH KiJIbKICTh HEMETAJIEBUX BKJIIOYEHb B HAIlJIaBJICHOMY MeTaiy. Po3risiHy-
Ti CKJIQ/IN TIOPOIIIKOBUX JPOTIB, SKi MiJABUIIYIOTH PO3TapOCTiiKICTh CIIIABIB, 10 MPAIIOIOTH B yMOBAX rapsiaoi o0poOkn
METaJliB THCKOM.
Ko4oBi ciioBa: TeXHOJIOTIS HAIJIABJICHHS, TOPOILKOBI APOTH, PO3TrapoCTiHKiCTh, Tapsya 00poOKa METaiB.

Byraenko b. B., Byrtypas €. A., Koctin O. M., Makapenko H. O. [ociailkeHH MOKJIUBOCTI
BUKOpHUCTaHHS npunoro BIIp36 nuis nasiHHA KapoMillHUX CIUIABiB CyHOBUX ra3oBux Typoin // Bichuk JIMA. —
2019. — Ne 1 (45).

PoGora npucesiueHa BUKOPHUCTAHHIO aBianiifHoro rmpumnoto BIIp36 st masHHS )kapOMIIlHUX HIKEJIEBUX CIUIABIB
Mopcrkux Ta3oTypOinanx neuryHiB (I'T/I). Mopceki i aBiariifai TypOiHM MarOTh iCTOTHY BiIMiHHICTH B yMOBaX po0o-
TH. BiIMIHHOCTI MOJIATAlOTh ¥ BUKOPUCTaHHI MOPCHKAMH TypOiHAMH Ba)KKOTO TMAJIMBA 3 BUCOKAM BMICTOM CIPKH, KPiM
LIBOTO B MpoIeci pOOOTH BiIOYBA€ThCS B3aEMO/IIS 3 TApAMU COJIi MOPCHKOT BOJIH, IO TIPU3BOAMTH JI0 BKpail arpecMBHO-
My cepenosuiii. [TogiGHI yMOBH BiICYTHI B poOOTi aBialiiiHuX TypOiH, sIKi MPAIOOTh HA YHCTOMY aBiallifHOMY raci.
Tomy, crutaBu MOPCHKHX 1 aBiallifHUX TypOiH MatOTh pi3HKH XiMiuHui ckiaa. J{ist cruiaBiB Mmopebkux BM/L HeoOXiaHa
CTIHKICTh ITPOTH BUCOKOTeMIIEpaTypHoi coipoBuii kopo3ii (BCK). Critikictio npotn BCK noBuHHI BonoziTu npumoi ix
3'eIHYI0Th. XpOM 31aTHUH 3a0e3neunTn criiikicts npotu TCK, Tomy Horo koHneHTpalis B Mopckkux BM/I ckianae
6inbme 16 % mac. HeratuBHUM e(eKTOM MiJBHIIEHOT KOHIIEHTpALIi XpOMY € 3HIKEHA JKapOMILHICTb, 3 i€l MPUYUHU
B aBiaIlifHUX CIUTaBaX HOTO 3MICT CTaHOBHTS 6...8 % Mac. 1[poro moctaTHbO Ui 3a0€3MeUCHHS JKapPOCTIHKOCTI B YMO-
Bax poOoTH aBiauiitHuX TypOiH. [I7Is1 MOPCHKUX TypOiH aKTyalbHO MiABHIIEHHS TEMIEpaTypy poOOdoro Tijia mpH 30e-
pexenHi criiikocti mpotit BCK. Le Bukiikae HeoOXiqHICTh MiBHUIIEHHS TEMIIEpaTypy poOOTH MasHUX 3'€JHAHb 1, Bif-
MIOBiTHO, TeMIlepaTypy massHHs. s BupimeHHs 1iei mpobiaemu OyIio IPOBEIEHO JOCIiIKEHAS MOXIIUMBOCTI BUKOPHC-
TaHHS aBiariitHoro mpumoro BIIp36, B sxuit OyB momaHuid AeripecaHT KpeMHid. B poOOTI po3IsIHyTI XapaKTepUCTHKA
PO3TIKaHHS MPUTIO0 3 BH3HAYCHHSIM 3HAYYIIOCTI PakTOpiB Ha HUX. Takok IMpoBeNeHO XIMIYHHN aHANi3 B3aeMOIIi Cy-
Millli TPUIIOKO Ha IpeIMeT PO3MOAUTy XIMIYHHX elleMeHTiB. PekomennoBana qodaska no npunoro BIIp36 20 % npunoro
HCI12 i Temneparypa naiiku 1220 °C.

Konro4dosi ciioBa: nasgHHs, 3MOYyBaHHS, CTPYKTypa, BUCOKOTEMIIEpaTypHa KOPO3is, XapaKTepPUCTHKA IIPHIIONO,
XIMIYHUH aHai3.

Bytypas €. A., Byraenko b. B., Ilerpenxo JI. M., I'oxy6 . M. Oco0,iMBOCTIi aKTUBHOI0 MasiHHS Kepa-
Mmiku 3 Mmetajamu // Bicauk JJIMA. — 2019. — Ne 1 (45).

[Tix wac massHHS MeTalliB 3 KEPaMiKolo, cepell IHIMX MpobieM, HeOOXiTHO BHPINIYBAaTH HACTYIIHI JBi TOJIOBHI
POOIIeMH: 3MOYYBAHHS TIPHUIIOEM 3’ €JHYBAHHUX IMOBEPXOHBb KEPAMIKH 1 METally Ta MpoOIeMy 3aIHIIKOBHX HATPY>KEHb.
3’emHAHHS KEepaMiKd 3 METaJlaMH CYIPOBOUKYETHCSA MpoOIeMaMy, TOB’SI3aHUMH 3 BiIMIHHOCTSAMH (Pi3HKO-XiMITHHX
1 Qi3UKO-MEXaHIYHAX BIIACTHBOCTEH 3 €THYBAaHUX MaTepialiB, yTBOPCHHAM KPUXKHAX IHTEPMETaNITHUX (a3, BiAMIHHOC-
Ti KanUISIPHUX BJIACTUBOCTEW 1 MapaMeTpiB B3a€MOIiT IPHUIIOTB 3 METallaMHU 1 KEPaMiKo, 30KpeMa, TIOraHkM 3MOYYBaH-
HSIM KepaMIKH Ta PO3TIKaHHSM IIPUIIOKO IO 11 OBEPXHIi. 3 METOI 3MEHIIEHHSI HANPYXKEeHb B KepaMiYHUX KUIBIIX Mas-
HUX T€PMOBBO/IIB 3alPOIIOHOBAHO 3/IIIICHIOBATH BBEIICHHSM B IPHIITiil MOPOLIKONOAIOHOTO MO eHy, sikuit Mae KJITP
6mm3pkuid 1o KIJITP kepamiku. [lyist 3HIDKEHHS! HANPY>KEHOTO CTaHy KepaMiKH ITiJ] yac MasHHS 3 MeTalnaMH 10 BUOpaHo-
ro ckiany npunoto cucremu Ti-Cu mpononyetrbes BBomuTH 10...30 %,Mac MoiOIeHy 3 po3MipaMH YacTOK 5 MKM.
Amnani3z ximiuHoro cknany a3 cmaBy Cu-Ti-Mo nokasye, 1110 iHTerpajibHa KOHIEHTpaLlisi MOJIIO/IeHy B CIUIaBl CKJIajgae
25,1 %, mac. npu KoHIeHTpanii Turany 27,5...30,5 %,mac. y ’KoTHOMY BUIIaJKy HE BHSBJIEHO 130JIbOBAHHX YaCTOK MO-
nioneny. JlokanpHUil aHami3 mokaszae, mio moHan 60 %, mac. MONMiOIEHY 3HAXOAWTHCS B CEpEAMHI YTBOPEHUX (as.
Ha ocHOBI pe3ynbpTaTiB JOCTIIKEHb MOKHA 3pOOUTH BUCHOBOK, IO JIOJITAaBaHHS MOJIOIEHY CIpHUs€E TOAPIOHEHHIO CTPY-
krypu craBy Cu-Ti-Mo i B ’KogHOMY pa3i He BHSBICHO TpilIuH B ciuiaBi. lle 103Bossie IpOrHO3YBaTH MO3UTHBHUAN
BIUIMB MOITiO/IeHY Ha (POpMyBaHHS MAsTHUX METAJIOKEPaMidHIX 3’ €THAHb.

Kuaro4doBi ciioBa: kepamika, KoBap, MONiOAEH, KOHTAKTHO-PEAKTUBHE TASHHS, 3MOYYBaHHsI, HAIIPYKCHHS, Me-
TaJloKepaMika.

KBacunubkuii B. B., Kpacaunbknii B. ®.,, Marsienko M. B.,, Byrypas E. A., €pmonaes I'. B.
Tony6 1. M. Komn'toTepHe Moe/TI0BAHHS HANPY:KeHO-1e()OPMOBAHOI0 CTAHY B YMOBAX MPYKHOCTI NP NasiHHI
i audysiiinomy 3BapoBaHHi 3 mpomapkaMu B 3aJiesKHOCTI Bin ix :kopctkocti / Bicaux JIMA. — 2019. -
Ne 1 (45).

B poboti mocmimkeHo HanpyxeHo-aedopmoBanuii cran (HIC) B Mexax mpykHOCTI HpH Aii TEpMi4HOTO
HaBaHT@KEHHS B By3Jax 3 )KapOMIIHUX cIuiaBiB. s X MarepianiB OCHOBHHMH CIOCOOaMU 3'€THaHHS € Tudys3iitHe
3BapIOBaHHs 3 MPOINApKaM¥ 1 MAasHHS], NPH SIKOMY NPOIIAPKOM € INasHWi 1oB, mmpuHoo a0 0,1 mMm. PospaxyHok
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BHUKOHYBAaBCS ISl BY3JIiB 3 MPOMIApKaMH, 0 MAIOTh Maluid KoeimieHT IiHiifHOTO TepmivHoro po3mmupenHs (KJITP),
TOOTO MEHIIHii, HIXK Y OCHOBHOTO MeTairy. Po3risifanucst 4oTUpH BapiaHTH TOBIIMHU 31 CTyIeHEM BUTITHYTOCTI (s / d)
Big 0,0005 mo 0,004 i Tpu BapiaHTH >KOPCTKOCTI Marepially MpOIIApKy: 3 «M'SKUM» TMPOIIAPKOM, IO MAaE€ MOIYJb
OPYKHOCTI MEHIINHA, HiDK OCHOBHHH MeTal, «HEUTpaJbHHM» MPOMIAPKOM 3 JKOPCTKICTIO, OJHAKOBOIO 3 OCHOBHHM
METAJIOM, 1 «KOPCTKUM», TOOTO 3 OUIBINOI0, HIXK Y OCHOBHOTO METally )KOPCTKICTIO. BCTaHOBIIEHO BIUIMB >KOPCTKOCTI
i ToBmmHN nponrapkie Ha HJIC, skuii B CTMKY MOOJIM3Y 30BHINIHBOI MOBEpXHI Mae 00'eMHMI Xapakrep. TopmiuHa
MpOLIAPKy MPH BEMUKil Mipi I BUTATHYTOCTI IPAKTHYHO HE BIUIMBAE Hi Ha Xapakrep HJC, Hi Ha BEIHYUHY SK OKPEMHUX
CKJIaJIOBHX, TaK 1 €KBIBAJICHTHUX HAIpy>KeHb. [Ipy 3MiHI TOBIIMHM MPOIIAPKy MPSIMOTIPOTIOPIIIIHO 3MIHIOIOTHCS TLTBKH
po3Mipu 30HH 00'emHoro H/IC, siki Tak camo, SIK i IpH CHJIOBOMY HaBaHTa)KEHHI OCHOBHM HaBAaHTA)KEHHSIM, CITIBMIipHI
3 TOBIIMHOKO TpomapKy (OJIM3pKO 5 TOBIMIMHU TMPOMIAPKY). XapakTep pO3MOAUTY KOe(illieHTiB >KOPCTKOCTI
Kye = 0(3//0exs Y BCIX BapiaHTax By3JiB SIK B OCHOBHOMY Matepiajli, Tak i1 B IIpoLIapKaX, IPaKTUYHO OJHAKOBUH, TOOTO
HE 3aJIC)KUTH Hi BiJl TOBIIMHM, Hi Bifl J)KOPCTKOCTI MpomIapKy. SIk B OCHOBHOMY METali, TaK 1 B IPOMIAPKy CTYIiHb 3MiHA
X MIIHOCTI 1 TJIACTHYHOCTI (3MILHEHHS a00 3HEMII[HEHHs) NP TeMIIepaTypHOMY HaBaHTa)XEHHI By3lla MPAaKTHYHO
HE 3aJIOKHUTH Hi BiJI TOBIIMHH TPOIIAPKY, Hi BiJl cIiBBiAHOLIEHB sxopcTKocTi 1 KJIITP mpomapky i 0CHOBHOTO Marepiaiy.

KawuoBi ciioBa: Mozenb, HanpyKeHHs, MPOIIAPKU: «M'SK», <OKOPCTKI», «HEHUTpalbHI», KoeQillieHTH
YKOPCTKOCTI HaNpyX€HOTO CTaHy.

KBacuuupbkuii B. B., MarBieuko M. B,, Ksacuunbska FO.I'., Byraenko b. B., Byrypas E. A.,
Maxkapenko H. O. Oco06JuBoCTi NPUNoO0 Ajds NasiHHSA >KaApOMIIIHUX HiKeJIleBMX CIUIABiB MOPCHKHX TIa30BHX
TypOiH // Bicauk IJIMA. — 2019. — Ne 1 (45).

PoGoTy npucBsYeHO MassHHIO KAPOMIIHUX HIKEIEBUX CIUIABIB MOPCHKHX ra3oBHUX TYpOiH HOBOTO ITOKOJIHHS.
YMoBH po0OOTH aBiallitHUX i MOPCEKHUX TYpOiH CYyTTEBO BiAPI3HAIOTHCSI. MOpPCHKI TypOiHH MPAIFOIOTh HA BAXKKOMY T1a-
JIMBI 3 BUCOKAM BMICTOM CipKH i B TypOiHy ITOTIaIal0Th ITAPH COJIEH MOPCHKOI BOJIH, IO CTBOPIOE HAIA3BUIAHHO arpecH-
BHE cepefioBHIlle. TakMxX yMOB HEMae B aBlalliiHUX TypOiHaX, sIKi MPAIIOIOTh Ha YUCTOMY aBiauiiiHomy nanusi. Tomy
CIUIaBH MOPCHKUX TYpOiH 1 aBialliiHUX MaroTh pi3Hi XimiuHi ckiagu. CruiaBaM MOPCHKHX TypOiH HeoOXinHe 3abe3re-
YEHHsI CTIMKOCTI MPOTH BHCOKOTEMIepaTypHoi coiboBoi kopo3il (BCK), mBuaKicTh sikoi Moxe OyTH B COTHI pasiB 0i-
JIBILIOI0 IIBHIKOCTI KOpo3ii Ha moBiTpi abo atMmocdepi kucHI0. Bucoky criiikicts npotu BCK moBuHHI MaTé Takox
npunoi. Crifikicts npotn BCK 3abe3mnedye Xpom, BMICT SKOTO B CIUIaBaX MOPCHKUX TYpOiH ckianae Ounbie 16 % mac.
AuJte 4uM BHIIa KOHIEHTPALlisl XpOMY, TUM HI)KYE TX jkapoMilHicTh. ToMy aBiamliiiHi crulaBu MicTSTh 6...8 % mac. xpo-
My. L5 KidpKicTh XpoMy 3abe3rnedye KapoCTiHKICTh CIUIaBy aBiallifHUX TypOiH. /Iyt MOpChKHX TypOiH akTyalbHHM
3aBIAHHIM € MiABHUINCHHS X ¢(EKTHBHOCTI, UIS YOTO MOTPIOHO MiBHINYBATH TEMIIEPaTypy podOYoro Tina i 3abe3rme-
yutH cTifikicts mpotn BCK. BiamosinHo moTpiOHO mifBuIyBaTH pobody TeMreparypy CrasHHX 3’€IHaHb 1 TeMIepa-
Typy HasHHA. BpaxoByroun KOMIUIEKC BHMOT JI0 CIUIaBiB MOPCHKHX TypOiH, Ul HUX PO3POOJICHO HOBY CUCTEMY JIeTY-
BaHHS, Ky B35TO 32 OCHOBY IIPH po3poO1i HoBux mpuroiB. Meromom BATA mocnimkeHO KpUTHIHI TEMIIEPATypy BH-
IDIaBIICHUX MPHITOIB, 3 SIKMX BiMiOpand CIDIaBHM IS JOCHTIMHKEHHS IMPOIECiB 3MOUYYBAaHHS, PO3TIKAHHS Ta 3aIllOBHEHHS
3a3opiB. [lapanensHo NpoBeEHO PO3PaxyHKH CTIHKOCTI CIUIABIB POTH CIrMaTH3aIlil, KpUTUYHHUX TOYOK, CKJI/y 1 BMiC-
Ty y 1 y"-a3, kap6iznis, 6opunis Tomo. Hocrimkenuns BCK npoBoaunu y po3mnasi coneit 75 % Na,SO4 + 25 % NaCl
nipu Temneparypi 900 °C nporsirom 24 roauH.

KoaiouoBi cioBa: sxapoMilHi CIuTaBu, MasHHS, 3MOYYBaHHS, CTPYKTypa, BUCOKOTEMIIEpaTypHa KOpO3is, TeX-
HOJIOTI4HI BJIACTUBOCTI MPHUTIOIB.

PasmumuisieB O. /., Areesa M. B., bran C. O. IlopiBHsiHHs edeKTHBHOCTI MO3I0BKHIX i momepeyHux
MATHITHUX NOJiB NPHU 1yroBoMYy 3BapIOBaHHi Ta HanJiaBJjeHHi / Bicauk JI/IMA. — 2019. — Ne 1 (45).

[TokazaHo, MmO HpH AYTOBOMY 3BapiOBaHHI Ta HAIUIABJICHHI APOTOM Tix (PIFOCOM BHKOPHCTOBYIOTH KEPYIOUi
mo3xoBxHI MaraiTHI o (ITIMI]) i momepeuni marnitHi monst (IIOMII). 3acrocyBanns sk [TIMII, tak i [IOMIT npu
ONTUMANTFHUX 3HAYEHHSX iHAYKIIi MarHITHUX TOJIB JO3BOJSE IiIBUIIATH MPOAYKTUBHICTh PO3ILIABICHHS EIEKTPOJI-
HOTO JpoTy (Koe(ilieHT po3IUIaBiIeHHs) IPpU IyroBOMY 3BapioBaHHI (HariasieHHi) Ha 20 ... 30%. Oxxak Hemae myOuti-
Kalliif, B SKMX BUKOHAHO MOpPIiBHSAHH edekTuBHOCTI BukopucTanHs kepytouux [1JIMIT i [IOMII npu nyroBomy 3Bapro-
BaHHI 200 HAIUIABJIEHHI JAPOTOM i (IIFOCOM, 1110 HEOOXiHO 3 METOI0 PalliOHATBHOIO BUOOPY TAKHX KEPYHOUUX (30B-
HIITHIX) MarHiTHUX TI0JIiB TEXHOJIOTaMH B 00JIaCTi 3BaplOBaIbHOTO BUPOOHUIITBA 3 YpaxyBaHHIM MOXITHBOCTEH KOXKHO-
O 3 3a3HaYEHUX MarHiTHUX TOJIB 1 3 YpaxyBaHHSIM OCOOJIMBOCTEH KOHCTPYKIIIi, 110 3BapIOEThCs (HaruaBiseTses). [Ipn
JyTOBOMY 3BaplOBaHHI Ta HaIuIaBJieHHI mix ¢uirocoM 3 niero TIJIMIIT koedillieHT po3IUiaBiIeHHs IPOTY IiABHIIYEThCS,
SIKIIO BiH BUTOTOBIICHMH 3 (pepoMarHiTHOro Marepiaiy. SIKImo apit He (epoMarHeTHK, TO MiABUINEHHS KOoe]ilieHTY
pO3MIaBIeHHS ApOTy He BinOyBaeThes. Skmio BukopucroByBaTu [IOMII, To KoedilieHT PO3IUIaBICHHS IPOTY IiJBU-
LIYETHCSI HE3AJIEKHO Bif 11 MarHiTHUX BiractUBocTel. [Ipu gyroBomy 3BaproBaHHI Ta (HalIaBJIeHHI) APOTOM Mix iro-
com 3 gietro [TJIMII i IIOMII 3HagHO 3MEHIIYEThCS TIMOWHA 1 IUIOMIA 30HU MPOIUTABICHHS OCHOBHOTO METAITy TIPH BU-
KOpHCTaHHI K ()epOMAarHiTHUX, TaK 1 HEMarHiTHIX OCHOBHHX 1 3BaprOBaJIbHUX MatepianiB. BkaszaHi (HaBeneHi mocu-
JIAHHS) Ha JITEPaTypHi JDKepesa 1 KOPOTKO OXapaKTEepPH30BaHO METOAW PO3PaXyHKYy KOMIIOHEHT IHAYKIIi, SKi TeHepy-
tots npuctpoi BBenenns ([1B) TIIMIT i TIOMII, B 30Hi 3BaproBaibHOT BaHHH. BkazaHi matepiaiu, 3 SKUX IOLLIBHO
BurotoBisiTH pepooceps [1B TTIMIT i crprkni [1B TIOMIL.
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HaBenenuit mopiBHAIBHUN aHAJi3 JO3BOJISIE BCTAHOBUTH O0JACTI PaliOHATHHOTO BUKOPHUCTAHHS KEPYHOUHUX
IIAMIT i TIOMII npu myroBoMy 3BaproBaHHI Ta HAaIUIaBJIEHHI 3 ypaxyBaHHSM MarHiTHHX BJIaCTHBOCTEl OCHOBHHX
1 3BapIOBATBHUX MaTepiaiB.

KurouoBi ciioBa: nornepeyHe i MO3I0BKHE MAarHITHE TIOJIe, IHAYKITiSL, KOS(II[IEHT pO3IUIABICHHS SIICKTPOIHOTO
JpOTYy.

I'naBaubkuii K. II., Bonnapenko JI. M., Ilocmitioxa O. I1. PanionanbsHa BeJiMYiHA PO3paxXyHKOBOIO pa-
aiyca TepTsa NIOCKHUX N'AT OyAiBeJbHHX i qopoxHix MamuH // Bicauk JI/IMA. — 2019. — Ne 1 (45).

VY naniif poOOTi BU3HAYEHO IOJOKEHHS CEPEIHBOTO paliyCy TepTs, 3HAWIEHOTO 3 PIBHOCTI poOIT CHII TepTs
HAJ 1 T HOTO TOJ0KEHHSM, IO JO3BOJIUTH CYIHUTH PO CEPeIHI BETUINHU 3HOCY, TEMIIEPaTypH, TUCKY. [linqn'sTHUKH
MOXYTh OyTH 3 TIOCKOIO, KUTBIIEBOIO 1 TPeOiHIACTOIO IT'ATaMH. Benmmdraa MOMEHTY CHII TepTs, 10 BUHUKAIOTH IIif Mi-
€10 OCHOBOI CHIIH TIPH KOB3aHHI IT'ATH TI0 MIAITATHUKAX, 3aJISKUTh BiJl 3aKOHY PO3MOILTy TUTOMOTO TUCKY Ha OIOpHiH
MOBEpxHi. BBaxkaeThcs, M0 /Uil HOBUX M'ST MATOMHH THCK PO3MOJUISETHCS PIBHOMIPHO, a JUIs IPUTEPTUX — i3 YMOBHU
OJIHAKOBOTO 3HOCY B YCIX TOYKaX MOBEpXHi. SK y mepimomy, Tak i y APyroMmy BHIIAJKaX MOMEHT TepPTs 3HAXOIUTHCS
BUXOJISTYH 13 PIBHOMIIOYOT PO3MOIIIEHOT0 HABaHTaKEHHs. BijbII JIOriuyHO po3paxyHoK Tpeba Oyno 6 BecTH uepe3 cepe-
IHIA pajiyc TepTs, sSKUil 3HaAXOAUTHCA 13 PIBHOCTI poOIT cui TepTs. Po3risiHyTo: BHIIAJ0K PIBHOMIPHOTO PO3MOALTY
THUCKY; BUIIAJJOK PO3IOJILTY THCKY IIPH OJTHAKOBOMY 3HOCI B YCIX TOYKax I'SITH 1 33/1a4a, aHAJIOTiYHa pPO3pPaxyHKy JUC-
KOBHX T'ajJibM. Y pe3yJbTaTi OTpUMaHO BHPAa3 AJIsl BU3HAUSHHS CEPEHBOT0 pajiycy TepTs. BukoHaHo aHaii3 OTpUMaHHX
3aJeXHOCTeH 1 rpadikiB, SKHUi D03BOJISIE 3pOOUTH HACTYITHI BUCHOBKH: ITPH PIBHOMIPHOMY PO3HOALII TUTOMOTO THCKY
JUISL KiJIBLIEBOI CYLIUTBHOI IT'SITH CepeaHi 3HAYE€HHS pajliyCiB THCKY, MOMEHTIB Te€pTs OUIbII KOPEKTHO BU3HAYMTH 13 PiB-
HOCTI pOOIT 00 YMOBHOTO CEPETHBOTO pailyCy, OCKIIBKH ICHYI0Yi (hOPMYIIH IPHUITYCKAIOTh JIIHIHHY 3aJIeKHICTh MK
IUIOMICIO 1 PO3MipaMu; y BHPIIIEHHI 3aBAaHb TPU PO3MOILTI TUCKY U BUIIAIKY OJHAKOBOTO 3HOCY B yCIX TOYKAX IT'ATH
OUTBII TOYHO 3HAXOIUTH i3 PIBHOCTI IUTONI MPSIMOKYTHHKA 1 Qirypu, oOMekeHoi piBHSHHIM, IO BH3HAYAE IMHTOMUI
THCK Ha BCTAHOBJICHIH BiJICTaHI BiJl HEHTPY I'SITH.

Knrodosi ciioBa: MammHa, Iiocka 1m'sita, paaiyc TepTs, 3HOC, TeMIepaTypa, THCK.

I'naBaubkuii K. II., Bongapenko JI. M., Yepkyninos B. E. Minimaasuuii pagiyc neperuny KOHBe€pHHUX
CTPiuoK OyaiBeTbHHUX i JOPOKHIX MALIMH HA KPUBHX onmyKjIocTsaX BHU3 // Bicauk JJ/IMA. — 2019. — Ne 1 (45).

VY crarTi po3rISAA0THCS TUTAHHS YTOYHEHHS BiIOMUX METOJMK BU3HAUCHHS IIPH 33aHOMY Pajiyci AyTH KoJia
Tpacy KOHBEEpA HATSTY CTPIUKH, 110 3ade3rneuye ii HeoOXiAHUHI THCK Ha poJMKoomopy. IcHytowi Teopii Mao mpumisis-
I0Th YBaru TOMY, 110 PYIIiHOIO CHJIOIO POJIMKIB € OIip KOYEHHIO a00 34YeryIeHHsI CTPIYKH 3 TIOBEPXHEIO POJIMKA (TepTs
crokoro). bararbMa aBropamu OyJi0 OTpUMAaHO BENHKY KibKicTh GOpMyJT sl BUSHAYEHHS ONOPY, Y MEPILy 4epry, Ko-
YeHHIO. AJle BOHH 3a3BUYail MiCTHIIM BEJIMYMHH, SKi BU3HAYAINCS EKCIIEPUMEHTAIBHO 1 9aCTO BUMArajiy OUTBINOI Iparti
1 KOIITiB, HIK BU3HAYCHHS Oe3mocepeHbo omopy. Jlo HeBHpIMIEHNX YacTHUH MPOOIEeMH CIif BigHecTH: 1) BILTHB MO-
JOBXKHBOTO 3YCHJUIS y KOHBEEPHIiH CTpidIl, SIK HUTKH, Ha ii IPOTWHU; 2) BIUIMB KOHCTPYKIIl iAIIHITHUKOBOTO By3Ja
porKoonopy Ha omip 11 o0epranHio. BUkoHaHO aHANI3 MPOBEICHUX PO3PaXyHKIB 1 OTPUMAHUX (OPMYII, IO JO3BOJIHIO
3pOOHTH HACTYIHI BUCHOBKH 1 MPOMO3HUIIIT: MiHIMAIBHUN Pajilyc IEPETHHY CTPIYKHU OIMYKJIICTIO BHU3 3aJI€KHUTh Bifl Be-
JIMYUHU TEPTSI CIIOKOI0 MK CTPIUKOIO 1 POJMKOM HENHIHHO 301IBIIYIOYHCH 3 HOr0 3MEHIIEHHSIM; KOe(illieHT omopy
PYXy CTpIUKH 3aJI€XKUTh HE TUTBKH BiJl TUITY MiANIAITHAKA KOYCHHS, a i BiJl CXeMH BHKOHAHHS MiANIMITHAKOBOTO BY3Ja:
npu 00epTaHHI 30BHINIHBOT 000WMHU (IIIIIUITHUK Y POJIMKY) OIIp KOYEHHIO KYJIBKOBOTO ITiJIIUITHUKA Olblie Tpruomm3-
HO y JIBa pa3M MOPIBHSIHO i3 BY3JIOM, Jie 00epPTaEThCsl BHYTPIlIHS 000iMa (By30)1 Ha HECy4oi KOHCTPYKIIiT); 3Ha4YHa 3a-
JIOKHICTh ONOPY PYXY CTPIUKH BiJl BUKOHAHHS IMTiAIMITHUKOBOTO By3Jla BUMAra€ eKOHOMIUYHUX PO3pPaxyHKiB IIPH 3aCTO-
CYBaHHI TOTO YH iHIIOTO MiJIIMITHAKOBOTO BY3J1a; HEMA€E MiICTaB PO3IJIAIATH KOHBEEPHY CTPIUKY SIK HUTKY SIK 3 ypaxy-
BaHHSM, TaK i 0e3 ypaxyBaHHS TOJOBXHIX 3yCHJIb 32 paXyHOK OTOPiB PyXY CTPIYKH 3BAKAaIOUHM HA BEJIHKI MIPOTHHU TIPH
pearsHOMY HATSI3i.

Kuaro4oBi ciioBa: mammiaa, KOHBEEp, CTpiUKa, IEPETHH, paiyc, OMyKIIiCTh BHA3, YTOUHEHHS PO3PAXYHKY.

JloBeiikin B. C., Ilouka K. 1., Pomacen4 10. O. Bniiue kyTa 3MillleHHs1 KPHBOIIMIIIB HA TUHAMIKY po-
JINKOBOI () OPMYBATBLHOI YCTAHOBKH i3 BpaXyBaHHAM JHCHIIATHBHHUX BJIAaCTHBOCTEH BPiBHOBAKEHOT0 NPHBiIHOIO
MexaHi3zmy // Bicauk JAMA. — 2019. — Ne 1 (45).

Jlist poaukoBoi popMyBaNbHOI YCTaHOBKM 3 BPIBHOBaKEHUM MPUBIJIHUM MEXaHI3MOM pO3paxOBaHO HaBaHTa-
JKCHHSI B €JIeMeHTax 11 KOHCTPYKIIiT Ta MPUBOJY, OTPUMAHO 3aJIe)KHOCTI JUIsi BU3HAYCHHS 3yCHIUIS B IIATyHaX, SIKE HE0O-
XiJTHe JJIs1 IPUBEJCHHS B 3BOPOTHO-TIOCTYNAJIBHUHE pyX (pOpMyBalbHHMX Bi3KiB, Ta HOPMAJIBHUX PEAKIiii HAIPsIMHUX
pyxy ¢opMyBaJbHMX Bi3KiB Ha HAmlpsIMHI POJIMKH B 3aJI€KHOCTI BiJl KyTa IIOBOPOTY KpuBowHMIIB. IIpu mociimkeHHi
HaBaHTaKeHb BUKOPHCTaHO JBOMACOBY JWHAMIUHY MOJIENb POJIMKOBOI ()OPMYBAIbHOI YCTAaHOBKH, B SIKii BpaxoBaHO
CHUIIOBI Ta IHEPIIiiiHI XapaKTEPUCTHKH MPHUBIIHOTO JBUTYHA 1 KOKHOTO 3 (POPMYyBATBHIX Bi3KiB, JKOPCTKICTh PUBITHOTO
MEXaHI3My Ta Horo mucumailis. Bu3sHaueHO (QyHKIIO 3MiHE HEOOXiTHOTO KPYTHOTO MOMEHTY Ha TPHBIIHOMY Baiy
KPUBOIIMITIB [T 3a0€3MEUCHHS TPOIeCy YIIUTFHEHHS BHPOOIB 3 OyMiBENBHHX CyMIlIeH i3 ypaxXyBaHHSM JWCHITALii
MIPUBIIHOTO MeXaHi3My. 3a CepeHiM 3Ha4eHHSIM MOMEHTY CHJI OIIOpY 3a LHUKJI IOBOPOTY KPHUBOIIKIIIB BU3HAYEHO HO-
MiHaJIbHy pPO3pPaxyHKOBY IOTYKHICTb, 32 SIKOIO BUOPAHO €JIEKTPOJBHUTYH, MiAi0OpaHo 3’€qHyBalIbHI My(DTH Ta PEAYKTOD.
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BuxopucroBytoun piBHSHHA Jlarpamka Ipyroro pomy, A POIMKOBOI (POPMYBAIBHOI YCTAaHOBKH 3 BPIBHOBaKCHHUM
MIPUBOJIOM, TPEJCTaBICHOT JBOMACOBOIO TUHAMIYHOK MOEILIIO, CKIaJIeHO TU(epeHIiaabHi PIBHIHHS pyXy. B pe3ysib-
TaTi YMCIOBOTO EKCIIEPUMEHTY JJIsl POJIMKOBOI (hOPMYBAILHOT YCTAHOBKU 3 BPIBHOBRKEHUM IPHBITHUM MEXaHI3MOM
BU3HAYCHO 3HAYEHHS KOPCTKOCTI MTPUBIAHOIO MEXaHi3My, 3BEIEHOI 10 OCi 00epTaHHs KPUBOLIMIIIB, 3a SIKOTO CIOCTEpi-
raloThCsl MIHIMaIbHI HaBaHTAXXEHHS Y My(Tax NPUBIIHOTO MeXaHi3My. BcTaHOBIIEHO 3aieXHICTb MOMEHTY y My(]Ti
NPUBOJY BiJl BETMYMHU KoedillieHTa AUCHIIAlii Ta BU3HAYEHO PEKOMEHIOBAaHY BEIWYMHY KoedillieHTa AucHmaIii s
POIMKOBOI (pOpMyBaIFHOT yCTAaHOBKH 3 BPIBHOB&)KCHMM MNPUBIIHUM MexaHi3MoM. IIpoaHaii3oBaHO BIUIMB KyTa 3Mi-
LICHHS KPHBOLIMIIB Ha IUHAMIKY POJIMKOBOI (POPMYBaIbHOI YCTAHOBKH 3 BPIBHOBaYKCHUM MPUBIJHUM MEXaHi3MOM.

Karouosi cioBa: poinkoBa (hopMyBabHa yCTaHOBKA, NPUBIIHUNA MeXaHi3M, 3yCHJUIS, MOMEHT, YKOPCTKICTb,
JMCHIIALIIS, THHAMIKA.

KoBanescoskmuii C. B., JlitBunenko O. 1. Jlocaimkennsi 3B's3ky cmektpy tTepmo-EPC 3 pexmmamu
pi3aHHA Ta BUXiZTHUMU mapaMeTpamMu 3a Aonomorow SDR-texnosorii / Bicaux JJIMA. —2019. — Ne 1 (45).

B 3a3HaueHiit poOOTI pO3MITHYTO NPOOJIEeMYy AIarHOCTHKH Ta MPOTHO3YBAHHS CTaHy TEXHOJIOTIYHOI CHCTEMHU
00poOKHM pi3aHHAM 3a TMOKa3HHUKAMH IIOPCTKOCTI CIiAy pi3aHHS BIOBXK 1 IMOMEPEK PyXy PLKYyYOro IHCTPYMEHTY
HA OCHOBiI  CHEKTPy AaMIUTITYOHO-YAaCTOTHOI  XapaKTEepPHUCTHKH TepMoelekTpopymriiinoi cumu  (tepmo-EPC),
10 YTBOPIOETHCA B TOUIII KOHTAKTY Pi’KydOro iHCTPYMEHTY 1 3aTOTiBKH, 1[0 0OPOOIIOI0TE. 3alpOIIOHOBAHO BUPILICHHS
mpo0iIeMH y BHUIIIAAL peecTpalii CHTHaTiB 3a JOMOMOTOI0 TEXHOJOTII MPSIMOT0O MEpEeTBOPIOBAHHS BHCOKOYACTOTHOTO
curHany TepMo-EPC — SDR-neperBoproBanss. IIpencraBieHO CyTHICTH CIIEKTPY NEpETBOPEHHS BHCOKOYACTOTHOTO
cnektpy Tepmo-EPC (1o 1000 MTI') B HusbkouacToTHHA (10 20000 ') Ta #Oro 3B'A30K 3 BXIAHAMHU Ta BHXITHUMH
JaHUMH. BuCyHyTO TimoTe3y 1o A0 MOMIIMBOCTI HMPOTHO3YBaHHS 1 ONTHUMAJIbHOTO HANAIITYBaHHS TEXHOJIOTTYHOT
CHCTEMI METaJIOPI3aJIbHOTO BEpCTaTy 3a IOKa3HMKAMH HIOPCTKOCTI Ha OCHOBI 3HA4€Hb aMIUTITYJHO-4aCTOTHOT
xapakrepucTuku TepMo-EPC, pexxumiB pizaHHsI Ta MOYATKOBOI IIOPCTKOCTI MOBEpXHi, Mo 00podimoeThes. HaBeneHo
METOJHMKY €KCIEPUMEHTAIBHHUX JOCIiKEHb 3 BUKOPHCTAHHAM IIHPOKOCMYTOBOIO aMILTITYIHO-4aCTOTHOTO IIPUCTPOIO
NPSMOr0 TEPETBOPIOBAHHSA BHUCOKOYACTOTHHUX CHTHANIB. HanmaHi pe3yinbTaTH eKCIIepUMEHTAIBHUX JOCHTiIKEHb.
3a qomoMoror MoOymIOBaHO! CIDIAMH-MOZIENi Ha HEHpOMOAiOHMX elleMEeHTaX CIpPOTHO30BAHO BHXiTHA ITOB3JOBXKHSI
LIOPCTKICTH T2 YMOBH ONITUMAIBHOTO HAIAIITYBaHHS TEXHOJIOTIYHOT CHCTEMH 00pOOKH pi3aHHSM.

KarouoBi caoBa: TepMoenekTpopylliiHa CHiIa, HIOPCTKICTh, PpEXWMH pi3aHHSA, eJIEeKTPOMarHiTHe
BUNpoMiHioBaHHs, SDR.

KoBanescskmii C. B.,, I'mymuu K. C. JlocaimkeHHsi akTHBaUiiiHOro 3MillHeHHSI PO0OYMX TNOBEPXOHb
JeTajieil MallluH 32 J0NOMOIo10 HOBOro Buay o0pooxku // Bichnk JJIMA. —2019. — Ne 1 (45).

B 3asHaueHi po0OTI PO3IIAHYTO NpoOIEMy 3HOLIYBaHHA KOHTAKTYIOUHX IIOBEPXOHb JAeTaleil By3IiB.
3anponoHOBaHO BUPIMIEHHS MPOOJIeMH y BHTIIAAI 3MIITHEHHS TOBEPXOHB TEPTS 3a JOTIOMOTOI0 XIMIYHOTO IPOIECy
eIiIaMiprOBaHHS Ta aKTUBAIiMHOI aii 00€pPTOBOTO MArHITHOTO TONA. PO3TISIHYTO CYTHICTH 00€pTOBOTO MAarHiTHOTO
107151, HOTO IPHHIUII BILIMBY. BucyHyTa rimoresa, mo 10 HOBEIIHKH 3epeH Ha poOoUill HOBEpXHi AeTalli B 00epTOBOMY
MarHiTHOMY nomi. [IpruBeneHO po3paxyHKH /I CTBOPEHHS IHCTPYMEHTY IO JIO CTBOPEHHS 00EPTOBOTO MarHiTHOTO
nons. [lpuBeneHo MOCHIIOBHICTh MPOBEICHHS EKCIIEPUMEHTAIBHUX OCHIIKeHb. EKCIIEpUMEHTAIBHO TOCHIIKEHO
METOJl TIiJIBHIIECHHS TBEPJOCTI Ta 3HOCOCTIHKOCTI 3a PaxyHOK 3acTOCYBaHHs BiJJOMOTO TIPOIECY eMilaMipIOBaHHS
Ta akTHBalii #oro nii Ha poOOYiii MOBEpXHi JeTaii 3a JOMOMOIOI0 O0EPTOBOTO MAarHiTHOrO MOisi. BcraHOBiIEHO
3aJIeKHOCTI BIUIMBY TapaMeTpiB 0OpOOKH: TPUBAJIOCTI BILIMBY, 30Y/XKYHOHOl 4acTOTH, MIBUAKOCTI OOEpTaHHsS JeTaii
Ha 3HAYEHHsS TBEPJOCTI Ta B MOJAIBIIOMY Ha PE3YJIbTaTH 3HOCOCTIMKOCTI. Pe3ynbraTd cBigyaTh Mpo HAasBHICTH
eKCTpeMallbHUX 3HaYeHb TBEPAOCTI MPU PE30HAHCHIN 9acTOTi. BUABICHO epeKT eKcTpeManbHOI 3aIeKHOCTI TBEPAOCTI
Bil TpuBayocTi mporecy. Crocrepiraetbesi epeKT MiABHINCHHS TBEPIOCTI NMPH 3MEHIICHHI IIBHUAKOCTI OOepTaHHS
neraii. EkcriepuMeHTaIbHO BUKOHAHO BUIIPOOYBaHHS Ha 3HOCOCTIHKICTD ITICIIs 3MIIIHEHHS MTOBEPXHI. 32 pe3yJibTaTaMH
LIMPHUHY CIIiTy 3HOIIYBAaHHS ITiCJIsl BUNIPOOYBaHHS, OTPUMAHOTO IIUITIXOM CTBOPEHOT'O 301IBIIEHOT0 300pakeHHS JeTai
KaMeporo, OyJio MiATBEpKEHO IiJIBUILIEHHS 3HOCOCTIHKOCTI MOBEPXOHb TEPTs NMpH 3 XBWJIMHAX BUIPOOYBaHHS —
B 1,1...1,2 pa3, mpu 6 xpununax — B 1,3...1,4 pa3, npu 9 xBununax — B 1,5...1,6 pas.

Kuro4oBi cioBa: JOBroBiYHICTH, 3HOCOCTIHKICTh, TBEPHICTh, CIMITaMIPIOBaHHS, OOCPTOBE MATHITHE IOJIC,
30yKyr04Ya 4acToTa, TPUBAIICTh BIUIUBY, BUIIPOOYBaHHS, IBUAKICTE 00EPTaHHS, MOAETIOBaHH, IOBEPXHEBO aKTHBHA
pedoBHHA.

Ouiitnuk C. 0., KoaoTiain I1. I. locaigxeHnHns: cnocody po3ko4yBaHHS BeJMKOTra0apuTHUX BKJIAIUIIIB
migmunHuKiB koB3anHs // Bicauk JJIMA. — 2019. — Ne 1 (45).

B cratTi npencTaBieHo AOCTIKEHHS CIOCO0y PO3KOUYBaHHS aHTH(PHUKIIHHOI ITOBEpXHI BEINKOTrabapuTHUX
BKJIaJJMIIIB MiAIHUITHIKIB KOB3aHHS, SIKI BAKOPUCTOBYIOTHCSI B KOHCTPYKIIISIX IPOKaTHUX CTaHIB B SIKOCTI OTIOPU BAJIKiB.
3arnpornoHoBaHo croci6 (iHIIHOT 00poOKM 3a3HaueHOT MOBEPXHI, KU BIIHOCUTHCS IO MOBEPXHEBO-TUIACTUYHOTO JIe-
(opmyBaHHs. AHalli3 HAYKOBO-TEXHIYHOT JIiTEpaTypH 1MOKa3aB Ne(IilUT TaHUX MPO BIUTUB PEXUMY IUIACTUYHOTO aedo-
pMyBaHHS Ha 3HOCOCTiiKicTh 0abiTy Ta sKicTh 00poOieHOi moBepxHi. Uepe3 I1e 3acTOCyBaHHS MOBEPXHEBO-
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IDIaCTUYHOTO ehopMyBaHHS Tpu 00poOIi aHTH(PHUKIIIHHAX TOBEPXOHB BKIIAIWIIIB 0OMexkeHe. BHyTpimHSI moBepXHs
BKJIAJMIIIB TOBHHHA BiJIOBIIaTH BUCOKMM BHMOTaM 3a JOIMYCKOM ()OPMH, IMOPCTKOCTI, TOYHOCTI IT0 TOBIIWHI B OYAb-
SIKUX TPOTWICKHHUX TOYKAX BHYTPIMIHBOI 1 30BHIITHBOI TOBEpXHi. ISl BTYJIOK-BKIAJHUINIB 3 METOIO ITiIBUIICHHS 3HO-
COCTIMKOCTI HEOOXiZTHO OTPUMYBATH IMOAPIOHEHY MIKPOCTPYKTYpy OabiToBoro mapy. B ocHOBY crocoOy mocraBiieHO
3aBJaHHS 110JI0 3MEHIIEHHS MOXUOKHM (OPMH Ta TOYHOCTI BITHOCHO 30BHIITHHOT NOBEPXHIi, IIOPCTKOCTI TOBEPXHEBOTO
mapy, moApiOHEHHs 0T0 MIKPOCTPYKTYpPH Ta BHKIIOUEHHS IEPEHOCY MOXMOKM TEXHOJIOTIYHOI CUCTEMH Ha TMOBEPXHIO
mix yac o0poOku. Brynka-Bkinaaui, sika po3risiHyTa, Mae HU3bKY )KOPCTKicTh. [IprBeieHO JOCTiKEeHHS BIUIUBY BEJH-
YHHU HOPMaJIbHOT CHIIH, SIKa Ji€ TIiJ] 4aC PO3KOUyBaHHs, Ha TOYHICTh opmu. Po3paxyHOK OXMOKH, siIka BUHHKAE Yepe3
BIJITUCHEHHsI HE)KOPCTKOT 3arOTOBKH IMiJ[ I€EI0 CHJIM, BUKOHAHO MPH MOJEIIOBaHHI 0OpOOKM B MPHUKIIAAHIN mporpami
SolidWorks Simulation. Po3paxyHok noka3sas, 1o nmoxu0ka He nepeBuIlye npunycrumy. [Ipencrasienuit crnocidé odpo-
OKM TTIOBEPXHI JT03BOJMUTH: BUIIPABUTH MOXHOKY (OpMH MOBEPXHI B IOB3IOBXKHBEOMY Ta PaliaIbHOMY TIEPETHHI 0 3asB-
JIEHOT TOYHOCTI 32 KPECICHUKOM; BUKITFOUUTH IIEPEHOC TIOXHOKH TEXHOJIOTIYHOI CHCTEMH Ha TTOBEPXHIO i 9ac 00po0o-
KH; 3HU3UTH [IOPCTKICTh MOBEPXHi Ta MOAPIOHUTH MIKPOCTPYKTYPY MOBEPXHEBOTO MIAPY.

Karo4oBi ci1oBa: miqmmnmHuK KOB3aHHS, aHTUQPUKIIHHINA 11ap, 6a0iT, pO3KOYyBaHHS, KyJIbKOBHH PO3KaTHHK,
roxuoka Ghopmu.

Ia6erss O. A. MiunicTb ckja, Moau(piKOBAHOT0 MeTOJaMHM HA OCHOBi iOHHOr0 00MiHYy Ta TpaBJieHHs //
Bicnux JJIMA. — 2019. — Ne 1 (45).

[IpoanamnizoBaHO CydacHiI METOIW 3MIIIHEHHS CKJIa, sIKi 0a3yIOTHCS HA YaCTKOBOMY YCYHEHHI Je(eKTiB MoBep-
XHEBOTO HIapy abo OoKyBaHHI Je(eKTiB, a TAKOXK 3aCTOCYBaHHI KOMOiHalii IUX MeTOMiB. Po3risiHyTo 0coOIMBOCTI
METO/ly 10HHOTO OOMiHY B COJIbOBiM BaHHI, SIKMH MOJISATae y BUTHCHEHHI 10HIB HATPil0 10HAMHU Kalil0 Ta CTBOPEHHI,
3a paXyHOK LIbOT'0, B IOBEPXHEBHX IIapax CKja HAIlPy>KEeHb CTUCKY.

JlocnimkeHo cTekia TOBIMHOIO Bif 3 MM 10 10 MM y BHXiTHOMY cTaHi Ta MOAM(DIKOBaHI TIPOMHUCIOBUMH TeX-
HOJIOTiSIMH TPaBJICHHS, IOHHOTO 0OMiHY, a TaKO KOMOIHOBaHOIO 0OPOOKOIO TpaBieHHSIM 3 10HHUM 0OMiHOM. Excriepu-
MEHTAJIbHO BU3HAYCHO MiHIMAllbHi, MAKCUMAITbHI Ta CEPeIHI 3HAYCHHS TPAHMUII MIITHOCTI INTIACTHH 3i CKJIa Y BUXITHOMY
Ta MOAM(DIKOBAHOMY CTaHi IPH KOPOTKOYACHOMY HaBaHTaKEHHI B YMOBaX BICECHMETPHYHOTO 3THHY 3 JIOKaJIi30BaHOIO
00J1aCTIO HaBaHTaXEHHS. AHaJIi3 OTPUMaHUX PE3yJIbTATIB MOKa3aBs, 110, BHACHIIOK PI3HUIII IKOCTI CTEKOJ Y BUXITHOMY
CTaHi Ta CKJIATHOCTI KOHTPOIIO (aKTHIHUX PEKUMIB 3MIITHCHHS, BEIMIMHA TPAHUIII MIiIHOCTI XapaKTepU3y€eThCs 3HAU-
HUM PO3KHIOM 3aJISKHO BiJl TOBIIMHU JIETAJICH 31 CKIIA.

[Ipu po3paxyHKy eekTy 3MIIHCHHS B 10HHO-OOMIHHOMY CKJIi BUXOJWJIH 3 TOTO, IO Mii 3aJWITKOBUX HAIpY-
JKEHb CTHCKY B MOAM(DIKOBAHOMY Ilapi BIAMOBIAA€ NeSKUH YMOBHHN KOE(Ili€HT IHTEHCUBHOCTI HAIPy>KeHb, SKUH Bi-
noOpakae «edeKT 3aKpUTTS TPIIIMHWY», OOYMOBIICHHH Ji€l0 WX HampykeHb. Ha OCHOBI BpaxyBaHHSI LILOTO e(eKTy
Ta JHIKHOCTI PO3MOIITY 3aJIMIIKOBUX HAIMPY>KEHb CTHCKY 1O TOBIIMHI MOJM(IKOBAHOTO APy BH3HAYEHO BEINYUHY
X Hampy>XeHb Ha TOBEPXHI i0OHHO-OOMIHHOTO CKJIa Ta TIIMOMHY 3MinHEeHoro mapy. Edekt 3MilHeHHS TpaBIeHOTro
CKJIa 3 TOJANbIIMM 1OHHMM OOMIHOM BH3HAY€HO EKCIIEPUMEHTAIBHUM Ta PO3PaXyHKOBUM Merogamu. OTpHMaHO,
II0 MPOIIEC IOHHOTO OOMIHY JIEIIO TCY€E MOBEPXHIO CKia. [lepcrnekTuBrH KOMOIHOBaHOT OOPOOKU 3 TOUKU 30Dy IiJBHU-
IIEHHs] MIITHOCTI CKJIa TOJIATAalOTh B KOHTPOJIGOBAHOMY BUJIAJIEHHI Jy’K€ TOHKOTO IMOBEPXHEBOTO MIapy 3 MOAAIBIINM
3aXHCTOM ITOBEPXHI.

Kuaro4oBi ciioBa: ckiio, MilHICTh, I0HHUH 0OMiH, TpaBJICHHsS, KOMOiHOBaHA 00pOOKa, 3aIHIITKOBI HAIIPYKECHHS,
e(eKT 3MIITHEHHS.

3axapenkos /. 0., HlaTtoxin B. M. AHaji3 4acTOTHHUX XapaKTePUCTHK MATEeMaTHYHOI MoOJei Au3esb-
reneparopa 3T/J- 1 // Bichux JJAMA. —2019. — Ne 1 (45).

Bigomi meroau, anapaTHi 3aco0M Ta MPHKJIaJHE MporpamMHe 3a0e3NeueHHs OLiHIOBAHHS 1JEHTHYHOCTI Po0o-
YHUX LUKIIIB IU3eNb-TeHEPaTOpa MaloTh OOMEXEHY TOUHICTh W MPOAYKTHBHICTb. [IpOMOHY€EThCS HENPSIMUIA METO] OLli-
HIOBaHHS HaJallTyBaHb MPOLECIB T0/ayi ManuBa Ta MOBITPS Yy LWIIHIPA Ha OCHOBI OOpOOJISIHHS YacTOTHO-
MOJIyJIbOBaHOTO CHUTHAITy IIBUAKOCTI OOE€pPTaHHs KOJiHYacToro Baiy. JlochmikeHo KiHeMaTHYHy cXeMy I0o0yIOBH Ma-
mmHHoTro arperary 3T/I-1. V pesynbrati aHamisy ocobiauBocTeil ii moOyJOBH BCTaHOBJIEHO, IO OTPUMATH CHT'HAN BH-
MiproBaibHOI iH(pOpManii Ipo MBUAKICTH 00EPTaHHS KOJIHYACTOTO BTy MOXJIIMBO [IUITXOM BCTaHOBJIEHHS IEPBUHHOTO
TIepeTBOpIOBayYa OUIS MEpIIOoi MacH BHITyCKHOTO Baly. Y SIKOCTI JIeTE€PMiHOBAaHOI MaTeMaTHYHOI MOJIEJ KiHEeMaTHIHOT
CXEMH IH3ellb-TeHepaTopa 3aIpOIIOHOBAHO MEXaHIYHYy CHCTEMY i3 TphOMa CTYIIEHSAMH BoJi. J(MHaMika IUITIHAPOBHUX
Mac OIHCAaHO CHCTEMOIO IHTETPO-IU(EPEHIIIMHNX PIBHSIHB, K4 BCTAHOBIIOE iHPOPMAIIiiiHI 3B'S3KH MK IiIMHU IIMITIHA-
piB Ta curHaNOM (PIYKTYyaIlii MIBUAKOCTI 0OepTaHHs mepmioi Macu. OTpuMaHO mepenaBaibHi (GYHKIIT TPAKTIB «IUTiHA-
PH-KOJIIHYACTHU BaJ» Ta 3a JAOMOMOro mnporpaMHoro cepenopuina MATLAB noOyzoBaHo ixHi JiorapudMidHi aMIuTi-
TYJJHO-YaCTOTHI XapakTeprUCcTHUKH. KoM I0TepHe MO/ENIOBaHHS TPOLECIB MO/1aui MajuBa Y HIIHAPH MAIIHMHHOTO ar-
perary 3T/I-1 BUKOHY€ETBCSI 32 JOMIOMOTOI0 aMILTITYZHUX KOE(]ILIEHTIB Ta YaCTOTHOTO MOJJAHHS PI3HUIIEBOTO KPYTHOTO
MOMEHTY. [H(opMamiliHy TEXHOJOTiI0 OIIHIOBAHHS IJCHTUYHOCTI pPOOOYMX IMKIIB TOOYJOBaHO Ha OCHOBI
PO3B’s13yBaHHs IEPEBU3HAYEHOI CHCTEMH alNreOpaidHnuX piBHSAHb 13 BUKOPHCTAHHSM aJIrOPUTMY MiHiMi3alii HeB'S3aHHsL.
BignoBinHi anapatHi 3aco0M Ha MiJCTaBl PO3paxOBaHMX 3HAYEHb aMIUTITYAHUX Koe]ilieHTiB (GOopMyIOTh HporpamHi
3MiHHM HaJIAIITOBYBaHb MPOLECIB MOjadi MaJMBa Ta MOBITPs B MWIIIHAPH au3enb-renepatopa 3T/I-1.
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Kuaro4oBi ci10Ba: 9acTOTHO-MOIYIHOBAHUHA CUTHAN, (UIYKTYyaIlil, HEIIPSIMANA METOJ BUMipIOBaHb, MaTeMaTHYHA
MO/IeITb, KOMIT FOTEPHE MOJICIIIOBAHHSI, IH(pOpMaIliliiHa TEXHOJIOTIsI.

Jlaynikonic B. B., Tpommii O. O., IBuenkoB M. B. JlocilzkeHH aCHHXPOHHHUX eJIeKTPONPHBOIIB moaavi
MeTaJjopizaasuux Bepcratis // Bicauk JJJIMA. — 2019. — Ne 1 (45).

B cyuachux npuBozaax nojadi BepcratiB 3 UITY BUKOPHCTOBYIOTh, B OCHOBHOMY, CHHXPOHHI JIBUTYHH, JIBUTY-
HH TIOCTIHOTO CTpyMy 1 KpoKoBi OBUTYHH. OCHOBHHMM HEJIOJIKOM TaKHX JIBUTYHIB, € BHCOKa BAapTICTh 1 CKIIAJHICTh
00cTyroByBaHHs. ACHHXPOHHI JBUTYHH, B CBOIO Yepry, MIPAaKTHYHO HE 3aCTOCOBYIOTHCS. PO3BHTOK CydacHHX CHCTEM
KepyBaHHS JO3BOJIE HOCATTH HEOOXIIHOT TOYHOCTI PerysloBaHHS MBHIKICTIO aCHHXPOHHOI'O IBHUIYHA, IO BiJKPHBAE
MOJKJIMBICT X BUKOPHCTAHHS B MPHUBOAAX ITOJIa¥i MAIOTIOTYKHUX METalOpi3albHUX BepcTaTiB. CrcTeMa BEKTOPHOTO
KEepYBaHHS € OJIHIEI0 3 HAWOUIBII MOMYIAPHAX 1 €(PEeKTUBHUX TEXHOJIOTIH peryTOBaHHI KOOPAMHAT ACHHXPOHHOTO JBH-
ryHa. [IpyHIUIT BEKTOPHOTO KepyBaHHS IPYHTY€EThCSl Ha PETryJIIOBaHHI BEJIMUMHH 1 KyTa CTPYMY 1 Hanpyru KoxkHOI da-
3u. KOHTpOJIb KPYTHOTO MOMEHTY, B IIbOMY BHIIQJIKy, JJOCSITAETHCS IUISIXOM YIIPABIIHHS BETMYMHOIO MarHiTHOTO ITOTO-
Ky. [Ipn BeKTOpHOMY KepyBaHHI CHCTEMa KOOPJMHAT d-¢ NPUB'S3aHa J0 BEKTOpa MMOTOKO3YEIUICHHSI POTOpa, 3aBISKA
YOMY JIOCSITAETHCS MO KePYIOUMX BIUIMBIB JIJIsl IOTOKO3UEIJICHHSI POTOpa JBUTYHA 1 KpyTHOrO MoMeHTy. Lle no3Bo-
JIsie KepyBaTH aCHHXPOHHHUM JIBUTYHOM TIOI0OHO JI0 TOTO, SIK BiJIOYBAE€ThCS KEPyBaHHsI ABUTYHOM MOCTIHHOTO CTPYMY.
J1o TOro K, aCHHXPOHHHUI JIBUTYH TI030aBJICHUI FOJIOBHOTO HEJOJIKY KPOKOBOI IBUTYHA, SIKUIl MOJISITAE B AUCKPETHOCTI
3MIHU LIBHJKOCTI | MOMEHTY Ha Bally, 10 HEraTUBHO MO3HAYAETHCSI Ha SIKOCTI 0OpOOKH. Y JMaHiil cTaTTi MpecTaBIeH
TIPUHIMAI CHHTE3Y 1 HACTPOMKH CUCTEMH BEKTOPHOT'O KePYBaHHS aCHHXPOHHUM €JICKTPOIIPUBOIOM ITOJIadi.

B xozi po6otu Oyno mpoBeIeHO MOJIeNOBaHHS B rmakeTi mpukinagaux nporpaMm MATLAB Simulink i otpumani
rpadikd MepexiTHUX MPOIECIB MPH Pi3HMX 3aBAAHHIX 10 MOJOXKEHHIO. B pe3ynbprarti aHamizy oTpuMaHuX TpadikiB BH-
JTHO, 110 TIPH BEJIMKOMY 3aBJaHHI Ha ITOJIOKEHHS CHCTeMa BiIIpanboBy€e HOro 3 mepeperyiroBanisM. [Ipn manomy 3a-
BJIaHHI NepeperyJroBanHs nparte 10 Hyis1. CucTeMa BEKTOPHOTO KepyBaHHS 3a0e3redye CTaTHYHI 1 ANHAMIYHI PeKH-
MH pOOOTH, SIKI BIAMOBIZIHI BUMOTaM, 10 TP IBISIIOTHCS 0 TIPUBO/IB M0Ja4dl METaJIopi3ajbHUX BEPCTATIB, IO 00TPY-
HTOBYE JOIUIbHICTh BUKOPUCTAHHS aCHHXPOHHOTO JBUTYHA. Lle cripuse MmosinieHH0 eKOHOMIYHUX MTOKa3HUKIB (Bap-
TICTh, BUTPATH Ha OOCIYTOBYBaHHSI 1 iH.) BCi€l CUCTEMH EJIEKTPOIIPUBOLY.

Kro4oBi cj1oBa: BeKTOp MOTOKO3YEIUICHHS, BEKTOPHE YIIPABIIiHHS, CUCTEMa KOOPJUHAT, aCHHXPOHHUI ABHU-
T'VH, €JIEKTPOIPHBOL, PETYJISATOP, MOJCTIOBAHHS, IEPEXiaHI MPOLECH, YUCIOBE MPOrpaMHe YIPaBIiHHS.

Jlopis M. I'. 3naxoaskeHHs1 IIAXIB 3a0e3NMe4YeHHsI MAKCUMAJIbHOI e()eKTHBHOCTI pOOOTH KOJIOHU CHHTe-
3y metanoay // Bicauk JJIMA. —2019. — Ne 1 (45).

Y poboTi MPOMOHYETHCS MIAXiA 10 PO3POOKH CUCTEMH KEPYBAHHS 3 MOJICIUTIO 0araTOIOIIMYHOT KOJIOH! CHHTE-
3y. [Ipu upomy komOiHOBaHa (popMa MOJENi TO3BOJIsIE BAKOPUCTOBYBATH IIEPEBAr €KCIIEPUMEHTAILHO-CTaTUCTUYHOTO
Ta JIETEPMIHOBAHOTO MiJAXOMIB IJISl TOCSTHEHHS! BHCOKOI aJeKBaTHOCTI, JIETKOT aJalTOBAaHOCTI i NIMPOKOTO Jiana3oHy
3aCTOCYBaHHS, L0 € KIFOYOBHMH acCIIeKTaMH IIPY ONTUMi3allii i KepyBaHHI CKIaJHUMH TEXHOJOTIYHHMH OO0'€KTaMH.
3 BUKOPUCTaHHSM ILIbOTO IIAXOAY PO3pOOJeHa MOAENb TPUIOJUYHOI KOJOHHM CHHTE3y y BHPOOHHITBI METaHONY.
Ha mizmcraBi oTpruMaHUX pe3ynbTaTiB pO3pOOISIOTRCS TPOTpaMy sl peaizallii 3amponoHoBannx anroputmis B ACK
HOI CHCTEMH JO3BOJHTH 3BY3HTH [iana3oH MapaMeTpiB TEXHOJIOTTYHOTO IPOIECY HABKOJO ONTHMAJIBHOTO 3HAYCHHS,
10 TpUBEJE 0 OTPUMAaHHS PeaJbHOTO €KOHOMIYHOro e(ekTy. Po3pobieHa yTouHeHa iHpoOpMalliiHO-JIOTIYHA cxXxeMa
KOJIOHU CHHTE3Y METaHOJY, sIKa JO03BOJIMIIA YTOUHUTH MHOKHHHI BHYTPIIIHI 3B'I3KH 00'€KTa KEPYBAHHS 1 OXapaKTepH-
3yBaTu iX BIUIMB Ha BUXIiJHI KOOPJUHATH KOJIOHW CHHTE3y METaHoiy. Po3po0ieHo anropuTm pobOTH cHCTEMHU Kepy-
BaHHS 3 MOJICJUTIO KOJIOHM CHHTe3y MeTaHody. OTpUMaHO 3arajbHUI BHUIJIS MaTeMaTU4HOi MOJEJ KOJOHU CHHTE3Y
METaHOJy 3 BOYIOBaHHM BHYTPIIIHIM TEIJIOOOMIHHHKOM, IO JO3BOJIMJIO OTPUMATH PIBHSHHS KPHTEPIIO ONTHMAIBLHOC-
Ti poOOTH KOJIOHH. 3arporOHOBaHMI MiAXiJ J03BOJISIE HA OCHOBI PO3B’si3aHHS ONTHUMI3ALiHHOT 3a/1a4i OTPUMATH TaKi
3HAYCHHSI BUTPAT «XOJOMHHX» OalmaciB, NP SKUX KOJOHA Oyae MpalioBaTH B yMOBax, ONM3BKUX JO ONTHMAaJbHUX.
e mo3Bomsie 3MIACHATH TIBUAKANA «KHAIOK» CHCTEMH B 00J7acTh, ONM3BKY 10 onTUManbHOI. [licis mporo, onTuManbHe
HA TIPaKTHI 3HAYEHHS KOHIICHTpAIii METAHOIy Ha BHXOJI KOJOHH CHHTE3y (MaKCHMAallbHE 3HAYCHHS) 3HAXOIUTHCS
3 BUKOPHCTaHHAM MeTony Xyka-J[xuBca. Po3pobieno gyHKIioHaNnbHy cXeMy aBTOMAaTH3allil Ta MpOaHai30BaHO KOM-
TUIEKC TeXHIYHUX 3ac00iB, HEOOXIIHUX JUTA peasti3alii IpOoITOHOBAHOI CHCTEMH.

KaiouoBi ciioBa: cucremu KepyBaHHS 3 MOJIEILIIO, MaTEMaTH4YHa MOJEJb, alTOPUTM ONTUMAaJIbHOTO KepyBaH-
Hsl, ONITHMI3alliiiHa 3a]ja4a, ONTHMaJIbHEe 3HAYEeHHSI.

JIrora A. B., Makmanues B. I'., ApanacseBa M. A. Po3po6ka TpuBuMipHOI MoJeni mpouecy 3aTBepaiH-
HA cTaudi B kpucrajiizaropi / Bicank JI/IMA. — 2019. — Ne 1 (45).

3 MeTor Po3poOKHM 3aXOiB IIBUIICHHS SPEKTHBHOCTI POOOTH MAIIWHH Oe3MepepBHOTO JHTTS 3aroTiBOK
(MBJI3) B cTarTi OyI10 TOCTiMKEHO TPOIIeC YTBOPEHH CKOPHHKH. Byllo cCTBOpEeHO TPUBHMIpHY MOZETH IPOIIECY 3aTBe-
PAIHHS, SKa J03BOJISIE PO3IISTHYTH 3JIUTOK Y TO30BXHBOMY 1 IIoIlepeyHoMy nepepisi. Po3poOiiena TpuBrMipHa MoseNb
MIPOIIECY 3aTBEPIiHHS CTalli B KPHCTANI3aTOPi MAIIMHN O€3MEPEPBHOTO JIUTTS 3arOTIBOK BUKITIOYAE MOXUOKH, 1[0 MAJIA
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MICIIe B IHINMX IOCTIKEHHAX BUEHHUX Ta OUTBII TOYHO OIMHUCYE Tpolec KpucTamizamii. Bymo po3pobieHo Oiok-cxemy
ANTOPUTMY TOOYJOBH TPUBHUMIPHOI MOZEI B PeXuMi peanpHOTO yacy. s peamizarii cucteMu OyJIO BHKOPHUCTaHO
rpadiuny 6i0moTexy OpenGL, sika Ha BigMiHy Bif 6i0mioTekn DirectX mo3Boisie mepeHecTH mporpaMHe 3a0e3medeHHs
Ha pi3Hi miatdopmu. [lpu nepepaxyHKy TemIlepaTyp BCEpEAWHi 3THBKA BUKOPUCTOBYETHCS METOJ KiHLEBHX Pi3HHIb.
[ToGynoBa TpUBUMIPHOT MOJIEN MTPOLIECY 3aTBEPIIHHS CTAI B KPUCTAII3aTOPl MAIIMHN O€31epepBHOTO JIUTTS 3ar0TiBOK
HA0YHO BioOpa)kae po3IOALT TEMIIEPATyp B 3JIMBKY, KOPJOH (a30BOro Mepexoay, a TaKoK HaJae KOPUCTYBAUYEBl MOX-
JIUBICTH TIEPETIISAATH 3IUTOK B TOBUIBHOMY TI€pepi3i. 3IUTOK MOJEIIOETHCS O€3TY4I0 MOJIrOHIB, 0 MOKPUBAIOTH Te-
peTuH 3nuTKa 1 oro Mexi. Kojip KOXKHOTO MOJIrOHY BHM3HAYAETHCS TEMIIEPATYPOIO BIAMOBIIHOI MUISHKU 3JIHTKA.
3 METOI0 Bi3yaJIbHOT'O PO3JIUICHHS PiJKOi 1 TBEPIOT YACTHHU 3JIUTKA B Pi3HUX Jialla30HaX TeMmeparyp OyJu MoCTaBieHi
y BIAMOBIZHICTH Pi3HI KOMIpHI TpajieHTH. J[oCiiKeHO, 1110 TeMIIepaTypa MoBEepxHi 0e31epepBHOIUTOrO 3JIUTKA B Mipy
MIPOCYBaHHS HOTO M0 KPHUCTAi3aTOPy IHTEHCUBHO MAJa€ 1 INIIe B HIKHIM YaCTHHI KPUCTaIi3aTopa BimOYBAETHCS PO3i-
TpiB cOPMOBAHOI CKOPHHKH, 1[0 OOYMOBIICHO 3HAYHHUM 30UIBIICHHSIM Ta30BOTO 3a30py MK 3JIMTKOM i KPHCTaIIi3aTo-
POM, IO MiATBEPKYE aJeKBaTHICTH po3podieHoi mozeni. I'padik po3monity TemrepaTyp 3a MOIEPEYHUM MepepizoM
0e3MepepBHOIUTOrO 3TUTKA B KPUCTATI3ATOPI Ma€ TaKWid ’Ke BUIJIS 1 Ia€ TapHe Bi3yalbHE YSBJICHHS PO TEMIIEpaTyp-
HHI CTaH BCHOTO MOIEPEYHOTr0 Mepepi3y 3aroToBKH. B pe3ynbraTi po3poOii Ta JoCiiKeHHs TPUBUMIPHOT MOl TIpo-
I[ECy 3aTBEPIiHHS CTaji OyJ0 OTPUMAHO Tpadiky, IO JAIOTh apHE Bi3yalbHE YSBICHHS MPO (a30BUH CTaH METaIy
1 IMHaMiKy #oro neperBopeHHs (piakuii MeTain, nBodazHa 30HA, TBEPAUI MeTall) B YChbOMY HONEPEYHOMY IMEPeTHHI
3aroToBKU. Po3polOiieHa y cTaTTi TpUBHMIpHA MOJIENb MPOIECY 3aTBEPAIHHS CTalli MOXKe OyTH BHKOPHUCTaHA y JOCIHi-
JUKEHHI TIPOlLiecy YTBOPEHHS CKOPUHKH 3JIMTKa B KpHcTaiizaropi pizaux MBJI3.
KuarouoBi ciioBa: mammiiaa 6e31epepBHOTO JIATTS 3ar0TiBOK, 3JIUTOK, KPHCTAII3aToP.

Mpuiimax b. I. OnTuMizaniss MOMEHTY BEKTOPHO-KEPOBAHOI'0 ACHHXPOHHOI'O ABUI'YHA B Pe:KUMi 0cj1a0-
JIEHHS M0JIA i3 HU3bKOI0 MapaMeTPU4HOI0 Uy TJauBicTIO / Bichuk JJ/IMA. —2019. — Ne 1 (45).

VY craTTi po3misgaeThes TeMa IMiJBHINCHHS IMOKa3HUKIB SKOCTI BEKTOPHO-KEPOBAHMX ACHHXPOHHHX JIBUTYHIB
(Al), sixi MpaIioloTh SIK HA 3HAYHO HIDKYMX, TaK 1 B JIEKUIbKA pa3iB BUIIMX BiJ HOMIHANBHOI IMIBHIKOCTSIX POTOPA.
Ha croroznHi BimoMi jekinbka BapianTiB cucteM aBromarnuHoro kepyBaHHs (CAK) AJl 3 mMakcuMi3alli€el0 MOMEHTY
y 30H1 OCJIa0JIeHHS TTOJISl NIISIXOM MPSMOT0 (JOPMYBaHHSIM ONTHMAIBHOTO IMOTOKY. BakKIIMBOIO IIEpeBaroro Iux CHCTEM
€ TMOTEHI[iiHA MOXITHBICTh OTPUMAaHHSI BUCOKOT TOUYHOCTI €KCTpEeMalIbHOTO KepyBaHHs. [IpoTe 3MiHM HANPYTH KUBJICH-
HS IHBEpTOpa Ta aKTUBHUX OIIOPiB ABUTYHA MOXYTH PI3KO MOTIPIIMTH TOYHICTH ONTHMI3auii. BukoHani uncioBi mocii-
JDKCHHS [UTsl IBUTYHA MOTyXHicTio 30 KBT mokasanu, mo MakcMMalibHa BiTHOCHA IIOMUJIKA ONTHUMI3allii MOMEHTY BHA-
CJIIZIOK 3MiH Hampyru XMBJICHHS IHBEpTOpa Csrae NEKUTBKOX JECATKIB BICOTKIB, a BHACIHIIOK 3MIH TEPMO3aJICKHUX
OTIOpiB JABUTYHA — 3HAXOOUTHCA OIS JecaTH BiIcOTKiB. ToMy BaKIIMBOIO 1 aKTyallbHOIO € 3afjada 3HIDKCHHS ITapaMeT-
PUYHOI YyTIMBOCTI BKa3aHUX CHCTeM. MeToro MaHoi mpaii € modynoBa ontuMizaTopa MoMeHTy nsuryna (OMJI) B pe-
KUMIi OcTabJIeHHS TOJS, KA 3a0€3MeYnTh BICOKY TOYHICTH (D)YHKIIOHYBAaHHS 32 YMOB iCTOTHHUX 3MiH HAIIPYTH KHB-
JIEHHS IHBepTOpa Ta akTUBHUX oropiB A/l i Oyae HeckamHUM y HpakTHYHIN peanmizaiii. 3anponoHoBaHo HoBuit OM/]
Ha OCHOBI momykoBux Tadiuib (look-up tables), sikuit nie HaCTyMHUM YMHOM. Y TIOIIYKOBI TaOJHIII 3aHOCSTHCS TPH
OTIOPHI KPUBI, IO € ONTHUMAILHUMH 3aJIKHOCTSIMH IIOTOKO3YEIUICHHS pOTOpa Bij IIBUIKOCTI JBUTYHA JJIsl HOMIHAb-
HOI, MiHIMaJIbHOT Ta MaKCUMaJIbHOI HANpPYTH KMBJIEHHS 1HBEpTOpa BiAMOBigHO. /IJIsi MOTOYHUX BifI’€MHHX BiIAXWIEHB
HAaIpyTH JKUBJICHHS IHBEPTOpa OIlIHKa ONTHMAIBHOTO ITOTOKO3YEIUICHHSI POTOpPa OTPUMYETHCS SIK 3BOKEHE CEPEHE MK
BUXOJIAMH TEpIIOi Ta Apyroi TabNuib, a Ui JOJATHUX — Meplioi Ta TpeThoi Tabmuub. Lle mo3Boisie KOMICHCYBATH
BIUTHB KOJIMBaHb HATPYTH SIK Ha MexOBY (6a30BY) MIBUAKICTb, TaK i HA GOpMY KPHUBOT ONTUMAIBHOTO MOTOKO3YEIICH-
Hs1. Bynmn nposeneni uucnosi gocmimkennss CAK A/l i3 3aIiporioHOBaHMM ONTHUMI3aTOPOM Ha iHTEpBai HIBHIAKOCTEH
Bix 0,5 mo 5 HOMiIHANBPHUX 3HAYEHb. Pe3ynbTaT 3acBiMYMIIN, M0 MAKCUMAaJIbHA BiTHOCHA TIOMIJIKA OTITUMI3allii MOMEH-
Ty He nepesuinye 1-2 %. OTpumaHa TOYHICTH € JOCHTH JOOPOI0, BOHA OLIbIIE HIK Ha MOPSIOK MEPEBHIIY€E TOUHICT
ONITUMI3aIlil MOMEHTY 0e3 KOMIICHCYBaHHS BIUTHBY ITapaMETPUUHHX 3MiH.

KarodoBi cioBa: acHHXpOHHWH ABUTYH, OCIa0JeHHSA IOJIS, ONTHMI3allisi MOMEHTY, IlapaMeTpUiHa 4yTiH-
BiCTB, MOIIYKOBA TaOIHIIS.

Paz:xusin O. B., Pynaxos L. B., Oxpimenko O. M. Po3podka i nociigxeHHs] cHCTeMH KepyBaHHS JABOX/-
BHUTYHHOTO €JIEKTPONPHUBOAY CKPHIIKOBOI'0 KOHBEEPY /15l TpaHCHOpTYBaHHs Byrijis // Bicaux JJIMA. — 2019. —
Ne 1 (45).

VY crarTi BUpillleHa aKTyallbHa HayKOBO-TEXHIYHA 3aaya JOCITIIKESHHS HPOLECY yNpaBiiHHS 6araToABUTYH-
HUM EJIEKTPOIIPHUBOJIOM CKpEOKOBOTO KOHBEEpa B MEPEXiJHUX pPEXHMMax IyCKy 1 raJbMyBaHHS TSATOBOTO OpraHy.
[poBeneHo MOCTIHKEHHS 0COOIMBOCTEH TEXHOJOTIYHOTO MPOLECy PEryFOBaHHS IMBHIKOCTI TBOXIBUTYHHOTO EJICKT-
POTIPHBOLY, SKWAH CKIAJAETHCS 3 TOJOBHOTO 1 XBOCTOBOTO IBUTYHIB. [IpoBenmeno aHamiz (yHKIiOHyBaHHS 00'€KTa,
3a SIKMM BCTaHOBJICHI ITapaMeTpH MPOIeCy yIpaBIiHHA. Y TOCKOHaJIEHa MaTeMaTHYHa MOZENb YaCTOTHOTO PETyIIIOBaH-
HS IIBUJKOCTI B32€EMO3B'SI3KOBOTO €JIEKTPONPUBO/LY, 5K BiJPI3HIETHCS THM, II0 BPaXOBYE MPYXKHI B3aEMO3B'SI3KH MK
nsuryHamu. IIpy>kHi B3a€MO3B'SI3KM CTBOPIOIOTHCS JIaHKaMH IPUBOJHOTO JIAHIIOra cKpeOKoBoro koHBeepa. Ha ocHOBI



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 1 (45),2019. 217

po3pobiaeHol MaTeMaTUYHOI MOJENI CTBOPEHAa aBTOMATH30BaHA CHCTEMa YIIPABIIHHA IIBHIKICTIO IBOXIBHUTYHHOTO
eNIEeKTPOIIPUBOAY CKpeOKOBOrO KOHBeEpa. Po3pobiieHO CTPYKTypy aBTOMAaTH30BaHOI CHCTEMH €JIEKTPOIPUBOAY CKpeO-
KOBOTO KOHBeepa. J[ociikeHHs TMHAMIYHUX PEKUMIB (DYHKIIIOHYBaHHS IBOXJBHI'YHHOTO €JIEKTPONPUBOY KOHBEEpa
3niticnerno B MIIIT MATLAB. B pesynbrati Moze oBaHHs OTpUMaHi rpadiky mepexiTHUX MpOLECiB MBUIKOCTI 1 MO-
MEHTY JUIsl TOJIOBHOTO 1 XBOCTOBOT'O €JIEKTPO/IBUTYHIB, 8 TAKOX CHT'HAITy KOPEKIii 3aBIaHHs Mo mBHakocTi. [Ipomoze-
JIbOBAaHA pEakilisl CHCTEMH aBTOMATHYHOTO YINpPAaBIiHHSA Ha 30YypIOIOYM BIUIMBH, IPOAaHANi30BaHA CHHXPOHI3alis
O IBHJKOCTI ABOXJIBUT'YHHOTO €JEKTPONpUBOAY. Po3polieHy MaTeMaTHYHy MOJEb NOLJIBHO BUKOPUCTOBYBATH IS
amanTanil arOPUTMY 3aIycKy i 3yIHHKH CKpeOKOBOTO KOHBE€Epa i3 3alaHIMU YMOBaMH €KCIUTyaTallii, 10 T03BOJUTh
3HU3HUTH SHEPreTHYHI BTPATH MPU TPAHCIIOPTYBAHHI CHITyYUX MaTepiasiB.

Kuaro4oBi ciioBa: KOHBeep, EIEKTPOIPUBO]], YaCTOTHUH mepeTBopioBad, ACY, KOHTpoiep, MaTeMaTHIHa MO-
JeJ1b, TBOXABUTYHHHUIT €IEKTPOIPUBOI.

Cyc C.II., Cy6otin O. B. Oco01uBoCTi BU3HAYEHHSI MicHsl PO3TALIYBAHHS rapsg40ro NpoKary ONnTHY-
HuUM MeToaoM // Bicauk JI/IMA. —2019. — Ne 1 (45).

PosrnsHyTa MOKIJIMBICTH BUKOPUCTOBYBATH ONTHYHHN METOX JUIS BU3HAUSHHS MICLS PO3TAILyBaHHS rapsdoro
MIPOKaTy B METOIMYHUX II€4ax, Ha MiJAX0Mi 10 KIiTeH i B paioHi rifpo30uBy okanuHu. Ha ocHOBI aHasi3y BCTaHOBJIEHO,
10 HAWOUIBII CHIPUSTIMBUM SIBISE€ThCS ONTUUHKIA MeToA. OnHak yepe3 Bucoky (1300—1700 °C) temmneparypy B MeTO-
JMYHUX [Ie4aX, 3HAUYHy KOHIICHTPALiI0 BOASHOI Mapu B paldoHi rinpo30MBY OKaJMHH, HASBHOCTI ONTHYHUX Ta IHIIMX
MIEPEIKO]] BiIOYBA€ThCs CYTTEBE OCalJIeHHs iH(pOpMaIifHOr0 ONTUYHOTO CUTHAITYy Y 30HI KOHTpOJto. BeTaHoBieHo,
0 30Ha KOHTPOJIIO, 3 OJHOTO OOKY, MOAABIsi€ iH(GOPMAIIMHIA CHUTHAJI, IO BH3HA4Yae POOOYMH ONTHYHHHK Jiarna3oH
MIPUCTPOIO KOHTPOJIIO, a 3 1HIIOTO — € MOTY>KHUM [DKePEIOM ONTHYHHX 3aBaJl, a Lie HaKJagae 0OMeXeHHs Ha IapaMeTpH
OINITHYHOTO CUTHAITY Ta criocoOu Horo o0podku. OTprMani BUpasy, 10 3B'I3YIOTH CIIBBIIHOMIEHHS JiaMETPiB IPHHOM-
HOI ONTHYHOT CHCTEMHU i ONTHYHOTO MPOMEHIO B MICIll npuitoMy. BukoHana onTumizailis mapaMeTpiB ONTHYHUX CHC-
TEM TPHUCTPOIO KOHTPOJIO i OTPUMAaHUM BUpa3 Ul BH3HAYEHHS IOTY)KHOCTI 30HIYBaJbHOTO ONTHYHOTO CHTHATY
Ha BX0Jl npuiitMada. BcTaHOBIEHO, IO 171 JOCTOBIPHOTO KOHTPOJIO MICHSl PO3TAIyBaHHS TapsA4oro MpoKaTy B METO-
JMYHMX TI€9aX ONTUYHUM METOAOM JUKeperaMH iH(popManiifHOro ONTHYHOTO CUTHATY MOXYTh OyTH iH(padepBoHi BH-
npoMmiHio4i aionu i3 mmpokum (0,7...1,05 MKM) crieKTpoM BHUIpOMiHIOBaHHS. J[JIsi KOHTPOIIO HAsBHOCTI MPOKATY
B paioHi riApo30MBY OKIMHM iHPOpMAiHHUNA ONTHYHWN CHTHAJI NOBMHEH (opMyBaTtHcs B mianmasoHi 1,2...5,0 MxM,
a B SIKOCTI JDKepesa MOYKHA 3aCTOCOBYBATH HAIIBIIPOBIIHUKOBI Jla3epHi Ai0H. 3a pe3ybTaTaMu J0CIIHKEHb BUTOTOB-
JIeHI Ta BUMPOOYyBaHi JeKiJIbKa eKCIIEpUMEHTAIBHUX 3pa3KiB NPUCTPOIB KOHTPOI0. Pe3ynbraTn BUIIpoOyBaHb MiATBEp-
JIJIM OTPUMaHI TEOPETUYHI MOJIOKeHHs. Po3po0iieHuii mpucTpiit Moke OyTH 3aCTOCOBAaHMIA HE TUTBKH JUIS BU3HAUCHHS
MiCLsl PO3TalllyBaHHS rapsidoro MoKaTy, aje i K MPUCTPiil BUABICHHS BUPOOIB y Ba)KKOJOCTYITHHUX 30HaX, HAIIPUKIIA,
JUISl KOHTPOJTIO TTapaMeTpiB poOOUOro NPOCTOPY TEPMIUYHHX YCTAHOBOK 1 T. II.

KoarouoBi cioBa: rapsuaumii npokat, okanuHa, ONTHYHUA METO, MIPUCTPiH KOHTPOIIO, iHGOPMAIifHUA onTHY-
HUIi CUTHAJI, ONTHYHUI TPOMiHb, ONITHYHI 3aBa/iv, CIEKTP BUIPOMIHIOBAHHS.

®enortoBa O. I1., lonyenko €. 1., Jledine B. T. Imnynbcumii MeTon npuaymeHHs: BiOpanii npu To4iHHI
naeTaseit «mo caixy» // Bicank JIMA. — 2019. — Ne 1 (45).

ToxapHa 00poOKa € OHUM 3 OCHOBHHUX TIPOIECIB 00POOKH IPOMHUCIIOBOTO BUPOOHHIITBA. 3arajibHOIO MIPOOIIe-
MOIO JUIsl IMX TIPOIIECiB € BiOparlis, 1110 BUHKKAE TIiJ1 Yac onepariil pizanHs. PereneparuBHi KonuBaHHs (abo BiOparlis)
HEraTUBHO BIUIMBA€E HAa SKICTh MOBEPXHI BHPOOY i MPOAYKTUBHICTh BepcTaTta. MOIEMOBaHHS Ta aHANi3 CTaOlLIBHOCTI
MeXaHiqYHOI OOpOOKHM HEOOXiIHi JUIsi PO3yMiHHS AWHAMIKM IPOLECY i, 30KpeMa, Ui MPOTHO3YBAaHHs CTaOUIbHOCTI
B IIpoIiecax MexaHiqHOI 00poOku. IcHye mBa mKepena BUHUKHEHHS KOJHMBAHb: pereHepaTHUBHI Ta MPUMYCOBI KOJHUBaH-
Hi. PereHepaTuBHI KOJMBAHHS NOJATAIOTH B TOMY, 110 00po0ieHa MOBEpXHs Mae XBUILICTY ITOBEPXHIO, SIKa IIiJ] 4ac Ha-
CTYITHOTO MPOXOJY CTBOPIOE PIKYTy CHILY, IO KOJTMBAETHCS. LI (aykTyamis criii MOTIM CTBOPIOE HOBY XBHIIACTY IT0-
BepxHIo. Llell mporec caMoreHepyeThesi, Tak SK CHiia pi3aHHs 3aBXkIM OyJe KOJMBATUCS uYepe3 XBUIIACTY MOBEPXHIO,
1 BITHOCHHH pyX MK iHCTPYMEHTOM i JETaLTI0 TPUBATHME, i KiHIEBa 0OpoOJieHa MOBEpPXHS Oyae XBHIICTIOAIOHOIO.
PerenepaTtuBHi KOJMBaHHS YacTO YCYBAarOTHCS IUIIXOM 3MIiHM MapaMeTpiB pi3aHHs, TAKUX SIK IIBUAKICTH IITTHHAEIS,
rMOWHA pi3aHHA a00 MBUIKICTH ITOJIavi, B TOW 9ac K MPUMYCOBI KOJMBAHHS 3HIKYIOTHCS IIJISIXOM YCYHEHHS 30BHIIII-
HbOI CUJIU.

Byno BuCyHyTO IpHITyIIEHHS PO MOXKIIMBICTH ITOJIaBIICHHS PEr€HEPAaTHBHUX KOJNMBAHb MIJSIXOM KOPHUTYBaHHS
BEJIMUMHHM T0J1adi. 3po3yMisio, IO TaKHi BIUIMB MMOBUHEH MaTH KOPOTKOYACHWH XapakTep, MO0 He BHECTH HMOXUOKY
B T€OMETPit0 00pOOKH.

TakuM YMHOM, METOIO0 POOOTH € 3HAXOJKEHHsI TOUOK BIUIMBY 1 NepeBipka MPUITYIIEHHS PO MOKIJIUBICTB I10-
JIaBJICHHS] PETeHEPATHBHUX KOJMBAHb IUIIXOM KOPOTKOYACHOTO IMITyJIbCHOTO BIUIMBY. JlOCHi/KEHHs mependadaeTses
NPOBECTH Ha MOZENI AMHAMIYHOT CUCTEMH TIPOLIECY TOYIHHSI.

VY nmaniit po6GOTi pO3TIAHYTI HACTYITHI 3aBIaHHS:

— BUKOHAHO aHaJi3 AMHAMIKH TPOLECY TOYIHHS 3 BUKOPUCTaHHSIM METOIY PO3PaXyHKY CHII Pi3aHHS;
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— MOJIMIIIeHA iICHYI0Ya MaTeMaTHYHa MOJENb IPOLecy TOYiHHS;

— MPOBEJICHO aHANI3 IMHAMIKU MPOLIECY TOYIHHS MPHU PI3HUX 3HAYCHHSIX MapaMeTpiB 0OPOOKH MUITXOM MOjie-
JIIOBaHHS B IIporpaMHoMy cepenosuii MATLAB;

— aJeKBaTHICTh MaTeMaTH4YHOI Mojeli Oyna IMpoBeJeHa IUIIXOM IOPIBHSHHS pe3yNbTaTiB MOZAETIOBAHHS
3 JaHUMH, OTPIMAHUMH Ha ITiICTaBl EMITIPHYHNX 3aJIeKHOCTEH, 1 TOKa3aJia MO3UTUBHUIN PE3YIIbTaT;

— 3aIpOTIOHOBaHa CTPYKTYpa CUCTEMH MiHiMizallii piBHS BiOpartiii.

KarouoBi ciioBa: TouiHHS «110 CItiy», BiOpallisi, pereHepaTHBHI KOJIMBAHHS, IPUMYCOBI KOJHBAaHHSI, CHIIN Pi-
3aHHS, IMITyJIbCHHI METO/I.

Huranam B. €., ITimyaina O. B., MakcumoB M. A., BinoiBanenko 0. C. Po3po6ka HOBOro kpurepiio
ONTHMAJILHOIO YNIPABJIiHHSA IS MOTYKHOT0 eHeprocno:xkusayda // Bicauk JJZIMA. — 2019. — Ne 1 (45).

3anponoHOBaHO MiAXix 1O BU3HAYECHHS ONTUMAIFHOCTI peXXUMy poOOTH CHIIOBOTO JIAHITIOTa 00'€KTY, 3 OHOTO
00Ky iHBapiaHTHHH 10 po3Mipy i GOPMH BXiHUX CHTHAINIB, SIKI MOKYTh OyTH 1 He auepeHIiHOBaHNMH, a 3 1HIIOTO

00Ky — MOpIBHAHO MPOCTO peanizyeThcs. MoXxIuBicTh TomaHHA K, (1) sk y asouacToTHiit obmacti (PYO),

TaK i B 4acoBii obiacTi mo3Boiste (hopmani3yBaTH BapiallifHUM NPHHIMIT B3a€EMHOCTI B WX OOJACTSIX 1 PO3rIIsiaTH
OTpUMaHi 3HA4YEHHS K KJIACTEPU CHCTEMHHUX Mapajury, siki 1o0pe JONOBHIOIOTE OJUH ofHOTO. [Ipy momaHHi cCUrHamiB
B ®YO 1e 1ae MOXIMBICTh CKOPOTUTH MIPHICTh MPOCTOPY 1 PU IIbOMY IlIe BPaXOBYBaTH ITOTOYHI 3MiHH, IO BinOyBa-
IOTBCSl B HHOMY 3a PaXyHOK BBEJICHHS BIHOCHOI CHCTEMHM BiTiKy. Takuil miaXinq MO OIIHKH 3MiHU €HEpPrii B CHCTEMIi
3pYYHHH 1 THM, IO IPH ONTUMAILHOMY PEXXUMI POOOTH CHCTEMH JO03BOJISE IIOEHATH 00IacTh JOMYCTUMHUX iX 3HaYEHb
1 BecTH Ipoliec, He HaONMKAIOYHCh 10 ONITUMAIBHOT TPAEKTOPIT K B iICHYIOUMX METOJaX, a BECTH HOTO 0e3MmocepeHb0
10 1i€T TPaEeKTOpil, 0 TTO3UTHBHO MO3HAYAETHCS HAa e(DEKTHBHOCTI €HEPronepeTBOpeHHs. Take CIpHUsATINBE MTOE€AHAHHS
(haxTOpiB MO3BOJISIE BUKOPHUCTOBYBATH KEPOBAHUI KOJIMBAJIBHUNA KOHTYP B SKOCTI MOJIEI MPOIECY i BKIOYUTH B TIPO-
[IeC YTIPaBIIiHHSA €HEPrOCIOXHUBAYIB 0cO0y, SKa MpHiMae pimeHHs (omeparopa). 3IiHCHEHHICTh e()eKTUBHOTO BKIFO-
YeHHsS! B KOHTYp YIPaBJIiHHS OIepaTropa cTa€ MOXJIMBOIO Yepe3 BUALIEHHS HU3bKOYACTOTHOI CKJIQJIOBOI MOTY)KHOCTI,
sIKa € OCHOBHOIO TIPU YIPAaBJIiHHI 00'€KTOM 1 JIO3BOJISIE IOMOTTHUCS OUTBI JIIEBOTO Y3TOKCHHS YaCTOTHHX Jiala3oHiB
poboTH omeparopa i cucTeMu yrnpasiiHHs 00'ekToM. PinreHHs 3aBnaHHs BUOOPY Kpamiolo albTepHATHBU OYI0 arnpobo-
BaHO B IPOMUCIIOBHUX YMOBaX 1 BIIPOBA/IXKEHO Ha AYTOBili CTAJICTIABUIIBHIHN Medi.
KaouoBi ciioBa: eHeprocnoxupaui, BiJTHOCHHUI pyX, TOUHICTh, HIBUAKO/IIsS, IMITalliHA MOJEIb.

Meabuukos O. 10., Baran C. B. Po3podka indopmaniiinoi cucremu st (popMyBaHHSI HOBHX METOMIB
NpeACTaBJCHHS JaHUX Y YOTHPLOX Ta Oinbuie Bumipax // Bichuk JJZIMA. —2019. — Ne 1 (45).

B po6oTi ommcaHi MOHATTS Bi3yamizamii JaHUX 1 MPOOIEMH, 110 BUHUKAIOTH y TPOIEC] MPEICTaBICHHS JaHUX
y 4OTHPHOX 1 Olnblre BUMipax. Po3risiHyTo OCHOBHI MeToAW Bi3yamizallii OaraToMipHMX JaHUX: HIKTOrpadika «o0u-
ypYepHOBay, MENMIOCTKOBA JliarpaMa i mapalnenbHi koopauHatH. [IpoaHani3oBaHo iCHYI0Yi PilICHHS IS PEeICTaBICHHS
0araToMipHUX JaHHX 1 3p0o0JIEHO BUCHOBKH, 1[0 YKOAHE 3 ICHYFOUMX IPOTPaMHHUX 3aCTOCYBaHb HE JI03BOJISIE KOPUCTYBA-
YeBi CTBOPHUTH Bi3yai3aTop BiAIIOBIJHO J0 BIACHHX IepeBar. BuaineHo 00'eKT DOCIIIKEHHs: METOM MOJIaHHS JaHUX
y YOTHUPBOX 1 Oibllle BUMIpax; MPEeIMET AOCIIIKEHHsI: CTBOPSHHSI HOBUX Bi3yalli3aTopiB AJis BiTOOpa)KeHHs TaKuX Ja-
Hux. CHopMyIb0BaHO 3aBIaHHS MPOCKTYBaHHS CUCTEMHU — 3aCTOCYBaHHS, L0 JO3BOJISIE KOPHCTYBAa4YeBi 3a JOIOMOT OO
rpadiyHUX MPHUMITHBIB CTBOPUTH SKHUHCH PHCYHOK (CXeMy) i BU3HAUUTH Horo mapamerpu (JUis BUMIPIB), MPU LOMY
PHUCYHOK-CXeMa 3 yciMa OmrcaMy MTOBHHEH 30epiraTucs B CrelialbHOMY (aiiili, a TOTiM BUKOPUCTATHCS LTS Bi3yali3a-
mii maswx. Joxmammime ommcaHuii MeToz oOmmdbs UepHOBa, MOKIAJACHUN B OCHOBY ITOOYIOBH HOBHX Bi3yasi3aTopiB.
Po3pobireno indopmaniiiHy Mozaens Takoi cucremu y BUrsiai Habopy UML-niarpam (ziarpama BapiaHTiB BUKOPHCTaH-
HS, [0 ONHCYye (YHKIIOHATIBHI MOKJIMBOCTI CHCTEMH; JiarpaMa KJaciB, IO MPECTABISE CTPYKTYPY CHCTEMH B TepMi-
HaX 00’€KTHO-OPIEHTOBAHOTO MPOCKTYBAHHS, JiarpamMa CTaHIB JIsl TUIIOBOI poOOTH KOPUCTYBaya). 3MifiCHEHO Mporpa-
MHY peaitizauito Moaeni. HaBegeHo npukiaay podoTH NporpaMHOTO MPOIYKTY, IO MMOKa3yIOTh HOTO 3AaTHOCTI Ipallo-
BaTH 3 IaHUMU (IMIOPTYBATH JIaHi 3 pelaKTopa eIEKTPOHHHUX TaOJHIIb 13 aBTOMATUYHUM PO3PAXYHKOM YMCIa BUMIPIB,
HOpMaJIi3yBaTy JaHi, 30eperty JaHi), MpaioBaTy 3 BidyanizaTopamu i OyayBaTu OaratomipHi niarpamu. [IpencrasieHo
MIPUKJIA]] Bi3yastizaTopa, 10 MICTUTh 4 eIEMEHTH: 3 eIeMEHTHU TUIY «IPSIMOKYTHHK» i 1 €IEMEHT THITY «KOJIOY.

KuarouoBi cioBa: GaratomipHi naHi, Bi3yamizarmis, oommaus YepHoBa, IapalienbHi KOOPIMHATH, TEIFOCTKOBI
niarpamu, rpadivHi MPUMITHBY, YHiQiKOBaHA MOBa MoaemtoBaHHsI, UML-miarpamu, 3aCTOCyBaHHS.

leBuenko H. 10., Aped’eBa O. b. [IpuiiHATTA pilieHb HA OCHOBi NPOTrHO3yBaHHS Pe3yJbTaTiB CIOPTH-
BHHX 3MaraHb 3 BUKOPUCTAHHSIM HeiipoMepeskeBuX TexHoorii // Bicauk JJ/IMA. — 2019. — Ne 1 (45).

VY crarti po3mIsSTHYTO NpoOJeMy MpPOTHO3yBaHHS CIOPTHBHUX 3MaraHb. 3a3HAa4eHO, W0 CyYacHHMH MiAxij
JIO CIIOPTHBHOTO MPOTHO3yBaHHs 0a3yeThcsi HAa ONEpYBaHHI aJeKBAaTHOIO IH(OpMAIi€l0 MION0 OCOOJIMBOCTEH CTaHy
CIIOpTCMEHA Ta KOMaHI¥ B Pi3HI MOMEHTH 4acy i aHali3i IMHAMIKK 3MarajibHOi e(eKTUBHOCTI B MHHYJIOMY. B sikocTi
MIEpPCIIEKTUBHOIO 1HCTPYMEHTY NPOTHO3YBAaHHS, SIKMH JTO3BOJSE CYyTTEBO HIBENIOBAaTH PH3MK YyTTEBOCTI BHXIIHMX Aa-
HUX JI0 KOPEKTHOCTI BXiJHHUX, B CTATTi 3alPOMIOHOBAHI HEHPOHHI MepeXi. ABTOPH aKIEHTYIOTh YBary, [0 BU3HAYCHHS
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ONTHUMAJBHOTO CKIIaqy KOMaHIH € OCHOBHHM IUTAHHAM, SK€ MA€ BHPILINTH TPEHEp Iepes 3MaraHHsAMH, BPaXOBYHOUH
HU3KY BHYTPIMIHIX Ta 30BHIMHIX (akTOpiB rpu. BU3HaYeHHS ONTUMAIIFHOTO CKIIaJy KOMaHIH MPOMOHYETHCS 3/iHCHIO-
BaTH, KEPYIOUMCH Pe3yJIbTaTaMH IIPOTHO3YBaHH: HEBHOTO XOKEHHOro 3MaraHHs. [|Jisi MpOrHO3yBaHHS Pe3yJbTaTiB XO-
KeIlHMX MaT4iB 3alpONOHOBaHA OaraToeTamHa MaTeMaTH4YHA MoAelnb. [lepinii etan nependadae NpoBEACHHS MEPBHH-
HOI OLIHKM KOMaH/[| B I[JIOMY 1 iHAWBIAyaJIbHO KOXKHOTO TPaBIsl 32 NIEBHUMH KPUTEPisIMH (IIOKa3HHUKaMH): CTaH KOMaH/{
B TYpHIpHIi# Tabnuii; koedimieHT eeKTUBHOCTI KOMaHM; HaliHHICTh CIIOPTUBHHUX JOCSATHEHb. J{JIs OLIHKU CTaHy KO-
MaHJ¥ B TYpHIpHi{ TaONuIll, B MepIy 4epry, Oy/y BU3HAUECHI IOKa3HHUKH, 10 (OPMYIOTh PEHTHHT XOKEHHOT KOMaHI!
Ta HOAUIAIOTECS HAa CTHUMYJISATOPH Ta AeCTHMYJATOpH. Jpyruil eran mepenbadyae NPOTHO3YBaHHS pe3yiabTaTy MaTdy
(3 MEBHUM CYIIEPHUKOM) B 3aJI©KHOCTI BiJl CKJIaJly KOMaH/HM, 30KpeMa BiJ| 1HIHMBIIyaJIbHUX XapaKTEPUCTUK XOKEICTIB.
Buxigna Bubipka npukiiaiiB c¢hopMoBaHa Ha OCHOBI KOMOIHAIN «IT'STIPOK» TPaBLiB (JBa 3aXMCHHUKA, TPU HAIlaJHHKA)
i BopoTaps. B axocTi BX0ziB HEHPOHHOT MepeXi BUKOPHUCTaHI yYCepeaHEH] 3HaUeHHS iHANBIIYAIbHNX ITOKa3HUKIB XOKe-
icTiB. B sKOCTI BUXOMiB MITyYHOI HEHPOHHOI Mepeki oOpaHa KiIBKICTh 3a0UTHX 1 MPOMYIICHUX a0 irpoBOl «II'STip-
KI». 3alIpOIIOHOBaHa METOJIMKA MPOTHO3YBAaHHS PE3yJIbTATIB MaTUiB XOKEHHOTO KIyOy peaii3oBaHa IPOrpaMHO.

Kuro4doBi ci10Ba: mporHO3yBaHHS Pe3yJIbTaTiB XOKEHHUX MaTdiB, HEHPOHHA Mepexka, alrOPUTM 3BOPOTHOTO
TTOLIMPEHHSI TOMUIIKH, TPOrpaMHe 3a0e3nedeHHsl.

IlleByenkxo B. B., Ilerpenko M. 51. IIpo migBuieHHs1 HaAlifHOCTI pOOOTH ABTOMATHYHHUX YCTAHOBOK Ia-
cinnst moxkesxx Ha 6J10kax AEC // Bichuk JIJIMA. —2019. — Ne 1 (45).

CyuacHi noTpedu JIIOJCTBa B €NEKTPOCHeprii Oe3mepepBHO 301IBLIYIOTHCS. AHANI3 Cy4YaCHUX E€HEPreTHYHUX
cucTeM YKpaiHH 1OKa3aB, M0 Take 30UIbIICHHS] HEMOXKIIMBO 3a0e3MeunTr 0e3 BUKOPUCTaHHS 00'€KTIB sepHOT eHepre-
TUKH. ToMy MaifOyTHE CBITOBOI Ta HAllIOHAJILHOT €EHEPTETUKH TIOB'SI3aHO 3 MOJAIBIINM 30UIBIIEHHSM KiJIBKOCTI 1 IOTY-
s)HocTi AEC. AJie TeXHIYHI CUCTEMH BEJIMKOI CKIIaHOCTI 1 IIOTYKHOCTI, JI0 AKUX BITHOCATHCS 00'€KTH SCPHOI eHepre-
THKH, XapaKTePH3YIOThCS BHCOKHM PH3MKOM aBapii, mo chopMyBalli y HAceNeHHS CTifiKe HEraTHBHE CTaBIICHHS
JI0 aTOMHOi eHepreTHku. OIHI€I0 3 HaWBaKIMBIIINX 3aBJaHb 0E3MIEYHOr0 BUKOPHCTAHHS SIEPHOI eHeprii € 3abesre-
yeHHs Oe3aBapiitHol pobotu O6mokiB AEC. JIist 1iporo B IepIry 4epry CiniJi 3HU3UTH HWMOBIPHICTh BHHUKHEHHS TIOXKEX,
SIKI € TOJIOBHMMH ITIPHYMHAMM 3arn0eni MepcoHaly 1 BTpaTH MaTepialbHUX IIIHHOCTEH. 3a po3paxyHKaMHu (axiBHiB
MATATE pyitnyBanus noxexero ogHoro 610Ky AEC motyxknictio 1000 MBT nopiBHIoe BHOyXy simepHOi OoMOM
B | MeraronHy. 30UTbIIeHHS 9acTOTH Benukux moxexxk Ha AEC moB'sizaHe 31 cTapiHHAM eNeKTpOoOoOIa HaHHS CTaHIIIH,
3 MABUIIEHHSIM PU3UKY TOMIUTKOBHX il IIepCOHANy CTaHIIN depe3 30UTbIICHHS Ha HIX TICHXOJIOTI9HOTO HaBaHTAXEH-
Hs IpH 0OCITYTOBYBaHHI 3HOIIEHOT0 00JIagHaHHs. /IS 3HIKEHHS YacTOTH 1 TSDKKOCTI IOXKEK BUKOPHCTOBYIOTH JOCBIN
MOTIEpe/IHIX aBapiii, aHATI3yIOTh CTATUCTUYHI JaHl 110JJ0 MPUYMHI BUHUKHEHHSI 1 PO3BUTKY TOXKEXK, O 3ac00ax raciHHs
MOXKEXK, IPO il MepcoHaNy B michsaBapiiHux nepiogax. HeoOXiqHO MpogoBKyBaTH poOOTH 1100 BAOCKOHAJICHHS CHC-
TEM BUSIBIICHHS Ta OTIOBILICHHSI TPO BUHUKHEHHS MOXEXI, YJJIOCKOHATIOBATH NPHUHOMH TaciHHI ITOYKeXK. 3alIpOIIOHOBaHA
poboTa NpUCBSYEHA MUTAHHSIM ITiIBUIIEHHS HAJIHHOCTI pOOOTH CHCTEMH OMNOBIIIEHHS Ta TOXKEXKOTaCiHHS Ha €HEepro-
6nokax AEC Yxpainu 3 peakropamu BBEP-1000 3a paxyHOk MonepHi3amii cxeMHu HokexHoi aBToMaTHKU. [Ipu BUKO-
HaHHI MOJIEpHi3allil 3aIPONOHOBAHO BUKOPHUCTOBYBATH MPUIOM JyOMIOBaHHS CUTHAJIB, IO IPUXOATH BiJl aBTOMaTH-
HOI CHCTEMH BUSBIICHHS, TACIHHS TIOXKEXI Ta BKIIOUYEHHS YCTAaHOBOK YNPABIIHHS MOXEXHUMHU TipaHTaMH. BHKoHaHO
PO3paxyHOK WMOBIpHOCTI O€3BiAMOBHOI pOOOTH 0a30BO1 1 MPOITOHOBAHOI CXEMH, SIKHH ITOKa3aB, M0 HMOBIPHICTEH Oe3Bi-
JIMOBHOI poOoTH mporoHoBanHoi cxemu Aopisaoe 0,880, a 6a3zosoi — 0,658.

KuarouoBi ciioBa: moxexa Ha AEC, aBToMaTH4HA yCTaHOBKA MTOKEKOTACIiHHS, ITOKEKHUN HacOC, UMOBIPHICTB
0e3BiIMOBHOT pOoOOTH, IyOIIIOBaHHS KaHANIB iH(opMaii.

Honnecunii C. B., Epdopt 10. O., Kpupopydek B. B. Buxopucranns IiHTepaKTHBHHX TeXHOJOTIi
siK 3aci0 opmyBaHHA npodeciiiHNX KOMIeTeHIid MPH BUKJIAAAHHI 3araJbHOIH:KeHePHUX AUCHUILTIH // BicHuk
JIMA. —2019. — Ne 1 (45).

CrarTs IpHUCBsiYEHa aKTyaNbHIH Mpo0ieMi BIPOBaXKEHHS IHHOBAI[IHHUX METOJIIB B TIPOLIEC HABUAHHS CTY/IEH-
TiB imKeHepHUX crerianbHocTel 3BO. B manumit yac BemeThcs iHTEHCHBHHUN MONIYK HOBHX (DOPM 1 METO/IB BUKIIAJaH-
Hsl, IO JIO3BOJISIE TOBOPUTH TIPO MEpexil HaBYaHHs BiJ AUPEKTUBHOI MOJENi JO iHTEpPaKTHBHOI, OUIBII MPOXYKTUBHOI
1 OpieHTOBaHOI Ha 0COOMCTICTh YuHs. B X011 MiasoroBoro HaBYaHHS CTYJICHTH BUAThCSl KPUTHYHO MHCIINTH, BUPIITyBa-
TH CKJamHI MpoOJeMH Ha OCHOBI aHami3y oOCTaBMH 1 BigNOBigHOI iH(OpMAIii, 3BaKyBaTH albTePHATHBHI TYMKH,
MIpUHMATH TPOTyMaHi pilieHHs], OpaTH y9acTh B QUCKYCISX, CIIIIKYBATUCS 3 IHITNMH JTIOAbMH. I IBOTO Ha 3aHATTIX
OpraHi30BYIOTECS TApHA 1 TPYIIOBa poOOTa, 3aCTOCOBYIOTHCS OCTIIHI MMPOEKTH, POJILOBI irpH, iine podoTa 3 JOKyMEH-
TaMH Ta PI3HUMH JpKepenamu iHpopMalii, BHKOPHCTOBYIOThCsI TBopUi pobotu. Hanana kimacudikaliisi iHTepaKTHBHUX
METO/IiB HaB4YaHHs. HaBeneHi nmpukiiaan opraHisanii iHTEpaKTHBHUX 3aHATh 3 KOHKPETHUX TEM TEOPETHYHOT MEXaHiKH
JUISl CTYJICHTIB 1H)KEHEPHUX CIIELiaJIbHOCTEH 3 00OB'I3KOBOIO peallizali€lo KOMIIETEHTHICHOTO IMiAXOAY: KPYTJIUHA CTiI
(rpymoBi nuckycii), minosa rpa, Case-study. Lle 103BoJIs€ YIOCKOHAIOBATH i ITOTOBKY CTYACHTIB-IH)KEHEPIB, @ TAKOXK
HinecrpsMoBaHo GopMyBaTH TBOpUE iH)KeHepHe MUciieHHs. OTpuMaHi pe3ysIbTaTH MOYKHA BUKOPUCTOBYBAaTH B HaBYa-
JIBHOMY TPOILIECi BUIMX HABYAJIbHUX 3aKJIaJiB PY HaBYaHHI CTY/AEHTIB Pi3HUX HAIIPSMKIB IIIATOTOBKU B paMKax 3ara-



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 1 (45),2019. 220

THHOIHKEHEPHUX TUCHUILTIH. Pa3oM 3 TuM, opraHi3allisi HAB4aJIbHOTO MPOIIECy B iHTEPaKTUBHIN (OpMi BICYBa€ TOJAT-
KOBI BUMOTH JI0 TICHXOJIOTO-TIEAaroriYHoT, METOIUYHOT I JTOTOBKH BUKJIaa4ya, piBHEM Horo iH(opMaiiiHoT KyIbTypH.
[HTepaKTUBHUIA Aiaor NO3BOJIsiE 3a0€3MeUnTH MepeXifl A0 SKICHO HOBOTO PIBHS MeNaroriyHoil MisuIbHOCTI, 3HAYHO 30i-
JIBIIYIOYH 11 TUAKTHYHI, iHQOpMAaIiiiHi, METOANYHI Ta TEXHOJIOTTYHI MOKITMBOCTI.

Koaiouosi ciioBa : iHHOBauiliHi MeToau 1 JOPMU HaBYAHHS, TUPEKTHBHA MOJIENb HAaBUAHHS, IHTEPAaKTHBHE Ha-
BYAHHS, AaKTHUBI3aIlil HaBYAIBbHO-MI3HABAIBHOI JisJIBHOCTI, KOMIICTCHTHICHHUN MiAXid, IHTCPAKTUBHI 3aHATTS,
Case-study, merox Insert, mpobieMHUi BHKJIa, KPYIJMH CTLI, TPYIOBI ANCKYCii, AiioBa Tpa.

Hoaaecunii C. B.,, KoctikoB O. A., BbopoBincskuii b. B. IlepcnekTHBH BUKOPHCTAHHA iHHOBaliliHOT
SMART-ocBiT B 3BO // Bicuuk JAMA. — 2019. — Ne 1 (45).

Y crarTi AOCHIIDKEHO OCHOBHI MigXomd A0 (OpMyBaHHS IHHOBALiWHOTO CHPSIMyBaHHS B OCBITI —
SMART-ocBiTH. Haromomeno Ha BaxnuBocTi ctBopeHHs cucteMd SMART-ocBith B VYkpaini, mo mnependadae
BukopuctanHsi SMART-texHomori#, siki MalTh 3HA4HY KUIbKICTH IepeBar. MolioJie IOKOJIHHS Ma€e moTpedy
Y CyJacHHX OCBITHIX TEXHOJOTISIX, 30UIBIICHHAI Bald CIIEKTPOHHUX HABYAFHUX MaTepialiiB, 3aMiHi «JIiHIHHOD moaadi
HAaBYANBHOTO MaTepiany OaraTOpiBHEBHMMH i 0OaraTOBHMIpHHMH HETiHIHHUME OCBITHIMH pecypcamd, SKi MOXYTh
3a0e3MeuYnTH IHAWBIAyalbHI OCBITHI TpaeKTOpii, NepeopieHTamii TEXHOJOTIH HaByaHHS y OIK OCOOMCTICHHX
Ta IHAMBIAyabHAX IMAXOAIB, IO TMPHU3BOAWTH IO PO3POOKM 1 BIIPOBA/DKEHHS IHTENEKTYaIbHHX YacTKOBO
reiiMi(iKOBaHUX HaBYAJIBHHUX BipTyanbHUX cBiTiB. SMART-HaBuaHHS peasi3yeTbesi 3 BUKOPHCTAHHSIM TEXHOJIOTIUHUX
IHHOBalLlid Ta IHTEpHETYy, KW HaJae CTYAEHTaM MOXKJIMBICTh NMpUAOAHHS NpoQeciiHUX KOMIIETEeHIil Ha OCHOBI
CHCTEMHOI'0 0araToBUMIpHOTO Oa4eHHs 1 BUBYCHHS AUCLHMILIIH 3 ypaxyBaHHsM iX OararoacneKkTHOCTI 1 6e3nepepBHOTro
oHOBJIeHHS 3MicTy. SMART-HaB4aHHA NOBHHHO OyTM MaKCHMAalbHO BKJIOYEHHM B JKHTTA ClyXada, HOCHUTH
HeOpMaIbHUN XapakTep, a TaKoXK IPYHTYBAaTHCS HAa TEXHOJOTISAX, SKi ChOroAHI 3BMYHI Juisi Beix. 11lo6 Bcruratu
3a 3MiHaMH, IO BiAOYBAIOTHCS 1 3pOCTal0YNMH 3anuTaMu cTyneHTiB 3BO HeoOXigHO BiNMOBIIATH HACTYITHIM BUMOTaM:
THYYKICTB, TPHCTOCOBAHICTh, SKiCHI moka3HWKH, iHHOBamii. Came SMART-TexHONOTIi MO3BOJISAIOTH PO3POOIATH
PEBOIMIONIIHI HaBYANBHO-METOAWYHI MaTepiaid, a TakoX (opMyBaTH IHAMBIAyalbHI TPAEKTOPii HABUAHHS JUIS
cTyneHTiB. HasBHICTH BUIIOT SIKICHOT OCBITH — HEOOXi/JHa yMOBA aJaNTallii MOJIOIO1 JIFOIMHHU 10 BUPIMICHHS MINPOKOTO
KJIacy XUTTE€BO BaXIMBHX 3aBaaHb. SMART-ocBiTa 03BOJISIE PO3MIMPUTH MOXKIMBOCTI PO3BHTKY OCOOMCTOCTI IpH
BUPIIICHH]I UX 3aB/IaHb B CUTYyalisX MiHIUBOro cBity. Came BoHa (pOopMye TBOpUYHMI MOTEHIia]d Mali0yTHROTO (axiBiis,
HEOOX1THUH B Cy4aCHHX yMOBax.

Kawuosi cioBa: SMART-cycnineetBo, SMART-ocBita, SMART-TexHoOrIs, OCBITHII Tpolec, OCBITHIN
koHTeHT, 3BO.

Arpasain II. I'., Typuanin M. A. Pe3yabTaTH NpOrHo3yBaHHSl KOHLEHTPamiifHUX o0jacTeil yTBOpeHHS
amMop(pHuX cIuiaBiB 3arapryBaHHsiM 3 po3mjasiB noasiiinux cucrem (Fe, Co, Ni, Cu)—(Ti, Zr, Hf) // Bicuuk
JAMA. —2019. — Ne 1 (45).

[MpencraBneHo pe3yiabTaTH MPOTHO3YBAHHS KOHIEHTpAIIMHUX oOsacteidl amopdizalii mBUIKAM 3arapTyBaH-
HsM po3masiB moasiitHuX cucteM (Fe, Co, Ni, Cu)—(Ti, Zr, Hf). ns poro BUKOpHCTaHi ySBISHHS PO XiMidHE BIIO-
PSKYBaHHS B IEPEOXOJIOKEHNX PO3IUIaBaxX, PO3BHHEHI 3 BUKOPHCTAHHIM MOENI acoliioBaHoro po3unHy. CTymiHb
ONMKHBOTO TIOPAAKY Oyia OIiHeHa sIK CyMa MOJIbHHX 4acTOK acowliaTiB Xx,,.. KoHmeHTpaumiiini obmacti amopdizarmii
IIBUJKUM 3arapTyBaHHSM OyJIM IPOTHO30BaHi M0 EMIIpUYHOMY TIPaBHIIY, 3T1THO 3 SKUM B PO3IUIaBax, Mo amopdizy-
FOTBCS, TIPU TEMIIEpaTypi CKIyBaHHS Mae BHKOHYBATHCS YMOBa Xx,s > 0,3. TIporHo3oBaHi KOHIIEHTpaIliifHi 00JacTi
amopdizarmii cknanaroTh: xt; = 0,19-0,77 (cuctema Fe-Ti); xz. = 0,19-0,75 (cucrema Fe—Zr); xyr = 0,19-0,75 (cucrema
Fe—Hf); x1;=0,2-0,8 (cucrema Co-Ti); xz=0,16-0,81 (cucrema Co—Zr); xuyr=0,19-0,81 (cucrema Co-Hf);
x1; = 0,16-0,77 (cucrema Ni-Ti); xz = 0,16-0,77 (cucrema Ni—Zr); xyr= 0,16-0,77 (cuctema Ni-Hf); xp; = 0,3-0,81
(cucrema Cu-Ti); xz,=0,21-0,8 (cucrema Cu—Zr) i xyr= 0,23-0,84 (cucrema Cu—Hf). 3icTaBneHHs mpOTHO30BaHHUX
KOHIIEHTpaLiitHuX obiacTel amopdizalii 31 CKllaaMy eKCIIEpIMEHTAIEHO OTPUMaHNX aMOP(HUX CIUIaBIiB IEMOHCTPYE
iX OJHO3HAYHY BiAMOBiIHICTh. KiNBbKICHA BIAMIOBIAHICTH MK TIPOTHO30BAHMMH KOHIICHTPAIIIHHUMH TPAHUIISIMH 1 BiTO-
MHMH 3 €KCIIEpIMEHTY iHTepBajaMu amopdizarii crocrepiraeTbes i 17 KOHIEHTpAIMHUX rpaHuLb 3 24. 3amporo-
HOBaHHH MiJIXiJ] IEMOHCTPY€ BUCOKY NPOTHOCTUYHY I[IHHICTB 1 03BOJISIE OOTPYHTOBAHO MOMIMPUTH HOTO Ha OiIbII IIH-
pOKe KoJ10 OiHapHUX 1 0araTOKOMIIOHEHTHHX CHCTEM IMEepEeXiHUX METalliB, 10 BiANOBINAIOTH IIPOMHCIOBIM aMOP(HHIM
CIIaBaM.

KarouoBi cjoBa: po3miaBu cucreM IepexiHUX MeTalliB, KOHIEHTpaliifHi obnacTi amopgizarii po3miasis,
MO/IENb aCOII{OBAHOTO PO3UUHY, aMOpP(HI CIUIaBH.
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AHHOTAIIUUN

TEXHUYECKUE HAYKHU

Bepexunnrii C. I1., ®etucos P. 0., Kyinkosckuii P. A., Kanyctan A. E., Kononenko A. B. Ucnioib3oBa-
HHe cTPYKKH P18 npu n3rorosjienun nacrpymenta // Becruux II'MA. — 2019. — Ne 1 (45).

B nmannoii pabore pa3paboTaHa TEXHOJOTHS HM3TOTOBJIEHHS PEXYIIETO MHCTPYMEHTa — CBepia IEepheBOTO
13 OTXOJIOB CTPYXKKH MHCTpYMeHTalbHOH ctanu P18. [IpeanoxkeHa TeXHOIOTHS AIIEKTPOIITIAKOBOTO NIEperiaBa CTPYxX-
KW, 3arpsA3HCHHOM ocTaTkamu cMma3odHo-oxnaxkmaromeit xuakoctd (COX). C menpro BepKuraHus octatkoB COXK
B IIpOIIECCE 3IEKTPOILIAKOBOTO MEpPeTIaBa CTPYKKY MPEITIORKEHO MOAABaTh HAa HEPACXOAyeMbI IpaduTOBBIi 31EKTPOX
Ha pacctossHnd 200 MM OT TIOBEpXHOCTH IIUIAKOBOM BaHHBL. B pe3ymbrare pas3orpeBa CTPY)XKKH TEIUIOM
OT HEPACXOLyEeMOT0 3JEKTpo/a M M3Iy4deHHs nutakoBoi BaHHEI octaTkun COJXK BoCIIIaMeHSFOTCSI M BBITOpAroT. YCTa-
HOBJIEHO, YTO B PE3YJIbTaTe TAKOM TEXHOJIOTHH TPOUCXOJUT YBEIMUCHHE YIJIEpoAa B METalIe 3a CUET Cakd, 00pa3o-
Basieiica npu Beiropannu COX. Conpepxanue yriepona B ciautke ysenudusaercs ¢ 0,8 % no 1,0-1,1 %. Pazpaborana
KOHCTPYKIIMS CTAJIbHOTO KOKHUJIS, TO3BOJIAIOIIAS! [TOTy4aTh CIUTKH OJIM3KHE 0 T€OMETPUIECKOH (OpPME HHCTPYMEHTA.

HccnenoBana CTpyKTypa MOJYYEHHBIX CIMTKOB METOJOM JJIEKTPONLIAKOBOIO KOKWIJIBHOTO JIMThs. Makpo-
CTPYKTYypa CIIMTKOB IUIOTHAsI C 3aMETHO BBIPAXKEHHOW HarpaBiIeHHOHN kpuctaumianuei. Jledektsl uTeliHoro xapaxre-
pa (Topbl, IUTAKOBBIE BKIIOYEHHS U T. JI.) OTCYTCTBYIOT. ¥ CTAHOBJIEHO, YTO Ha PAacCTOSIHUM 10 30 MM OT CTEHKH KOKH-
5, OTCYTCTBYET CIUIOIIHAs KapOuaHast ceTka. OTCYTCTBHE CIUIOIIHON KapOWAHOW CETKH IMO3BOJIHMIIO YIPOCTUTH MPO-
Iecc TepMHYECKOH 00pabOTKHM M OTKA3aThCsl OT JJIMTENFHOTO IMpOoIiecca TOMOTeHU3MPYIOIIEro OTKUra. Tepmudeckas
obpabotka ciuTkoB P18 3akmrouanace B mzorepmudeckoMm oTxkure (925 + 25 °C), Beigepkke 3 vaca. OxoHYaTeIbHAS
TepMHUecKas 00pabOTKa MHCTPYMEHTa, C y4eTOM OoJiee BBICOKOTO COJEp)KaHMs YIJIIEpOZa, 3aKJI0Yanach B 3aKaJIKe
¢ Oomee Beicoko# Temmepatypoit (1325 + 25 °C). Tsepmocts mocie 3akamku coctaBuna 54...58 HRC. Ilocne tpex-
KpaTHOro otmycka (mepBelii — 600 = 10 °C, Bropoit u Tpetuit — 570 + 10 °C) tBepmocTs Bo3pocna a0 61...64 HRC.
IIpoMbllIUIeHHBIE UCTIBITAHUSA MTOKA3allH, YTO CBEpIIa, N3TOTOBJICHHBIE U3 OTXOJ0B B BUIE CTPYXKH P18 mo cBoum skc-
IUTyaTallMOHHBIM U PEXYIIMM CBOIICTBaM aHAJIOTHYHBI CBEpJIaM, U3TOTOBIEHHBIM U3 KOBaHOTo MeTaia P18.

TexHONOTHsI MO3BOJIMIIA HCIIOIB30BATh OTXO/IbI B BUZE CTPY)KKH, OTKa3aThCsl OT €€ MpeABAPUTEIHLHON OYHCTKH,
n30€XKaTh ONepaIHio KOBKH, TAKUM 00pa3oM CHU3UTh Ce0ECTOMMOCTh N3rOTOBIICHNS! HHCTPYMEHTA.

KaioueBsie ciioBa: cTpyKKa, OTXOAbI, HHCTPYMEHTAJIbHAs CTallb, 3JEKTPOIILIAKOBEIH MeperiaB, AIeKTpoLIa-
KOBOE KOKWJIBHOE JINTHE, PEXKYIIUA HHCTPYMEHT, TepMUUecKas 00paboTka.

®ecenko M. A., Jlykbsinenko WU. B. BiusiHue BpeMeHM BbIJACPKKH IocJje ceponau3upyoiero Moam-
(punupoBanusi Ha CTPYKTypooOpa3oBaHHWe M MeXaHH4YeckHe cBoiicTBa yyryHa // Bectnumk JAT'MA. - 2019. -
Ne 1 (45).

B pabote mpencraBieH KpaTkuii 0030p BBICOKONPOYHOTO YyTyHa C IIAPOBUIHBIM I'pauTOM, ONHCAHBI €TO
IPEeUMYIIECTBA U OOJNACTH HCIOJB30BAHMA, a TaKXKe OCHOBHBIE CIHOCOOBI C(HEepOMAU3HPYIOLIEro MOIH(HIMPOBAHUI
paciiaBa U €ro IOJNy4YeHHsd, Takue Kak MOAM(HIMPOBAHHE B aBTOKJIaBe, KOBIIEBOE (CIHABHUY-TIPOLECC)
u BHyTpudopMeHHOE MOIU(UIMpPOBaHNE (MHMOJA-TIponecc). YKa3aHO OCHOBHYIO OTIMYHUTENbHYIO TEXHOJIOTHYECKYIO
0COOEHHOCTh BCEX TpeX croco0oB. Ha ocHOBE MPOBEIEHHOT0 HKCIIEPUMEHTA IIPOBEAEH MeTaiorpaguiecKkuii ananms.
VYCTaHOBIIEHO BJIMSHHE BPEMEHH BBIIEPKKH paciuiaBa 1ocie cheponIu3upyIomero Moan(GpHIUpoBaHusS U O Hadaia
€ro KpUCTAIUIM3AIMU B JINTEHHOH (opMe Ha CTPYKTypooOpa3oBaHHE B UyTyHE M, KaK CIEICTBHUE, €ro MEeXaHHYECKUe
cBoiicTBa. OmnpesieneHo, YTo MpOoBeAeHHE CHEPONTU3UPYIOIEro MOIUPHUIIMPOBAHNS B aBTOKJIABE M OTKPHITOM KOBIIE
TIPUBOJNUT K KPUCTAJUIN3AIMY YyTyHa B 00pasIiax ¢ MOoNepedHbIM CEYeHHEM CTEHKH 5 MM ¢ 00pa3oBaHHEM B CTPYKTYpe
TIepIINTa, IIEMEHTUTA U JeJe0ypHTa ¢ OTACIBHBIMY BKIFOUCHHUSIMHE TpadrTa IIapoBUIHOHN (HOpPMBI, 8 HCIOIB30BaHNE IS
MO (UIIPOBAHNS YyTyHa «HHMOJII-TIPOIIECCa» MPUBOAUT K €r0 KPUCTAIM3ALMK 0e3 00pa3oBaHMS TBEPIABIX BKIFO-
YEHHH CTPYKTYPHOCBOOOJHOTO IIEMEHTHTAa M JieAeOypuTa, KOTOpPBIE CIOCOOCTBYIOT OXPYMUMBAHUIO TyTyHA
U yXyALIeHHIO ero oOpabaTpiBaeMOcTH. Taroke ompeneneH XapakTep W3MEHEHHsS MHKPOCTPYKTYPhI 00pa3loB NpH u3-
MEHEHHUH TOJILIMHBI UX MONEPEYHOTO CeUYeHHs. Y CTAHOBJICHO, YTO YBEIMUYCHUE TOJIUHBI [IONIEPEYHOr0 CEYEHUs 00pa3-
LIOB TIPUBOAUT K MEPEPACIPENEICHUIO CTPYKTYPHBIX COCTaBJISIOIINX YyryHa M MOJHOMY YCTPaHEHHIO BKIIOUECHUIT Iie-
MEHTHTa ¥ Jenedypura B CTPYKType 0OOpasloB, MOIYYEHHBIX CIOCOOOM MOIU(HIMPOBAaHHS B OTKPHITOM KOBILE
U B aBTOKNaBe. OnpeneneHbl MEXaHNYeCKUe CBOWCTBA B JINTOM COCTOSIHUM MOJIYYEHHBIX B pe3yJbTaTe HIKCIEpUMEHTa
OTJIMBOK U YCT@HOBJIEHA UX CBSI3b CO criocobamu 00pabOTKH YyryHHOTO pacijiaBa.

KaioueBsie cioBa: cdeponnusupyromnee MOIUPHIMPOBAaHHE, MOAN(GHUIMPOBAHNE B aBTOKJIABE, COHIABHY-
TIPOIIECC, MHMOJII-TIPOIIECC, BEICOKOIIPOYHBIN YYT'YH C IIApOBUIAHBIM IPaUTOM.
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I'epacumenxo A. B., Mapkos O. E., Xpamunckuii A. C., Kutnukos P. 10., boukoBoii /I. A Moaeaupo-
BaHHe NMPON3BOACTBEHHOr0 Mpouecca (popMHUPOBAHHMSI BHYTPeHHe#l CTPYKTYpPbI Ky3He4YHBIX 3arotosok // Bect-
Huk II'MA. —2019. — Ne 1 (45).

B craTthe mpemtoKeHsl HOBBIE HAyYHO-OOOCHOBAHHBIE Pa3pabOTKH B OONACTH TEXHOJOTWH M OCHACTKU JUIS
IIPOU3BOACTBA CIUTKOB, pa3pabOTKH HOBBIX KOHCTPYKTOPCKO-TEXHOIOTHYECKHX PELICHHH, 00eCIIeYNBAIONINX PEICHUE
Ba)KHOI HayYHO-TEXHUUECKOW MPOOIEMBI — SKOHOMHUH MaTEPUAIbHBIX PECYPCOB U MOBBIIICHUH KayecTBa N3rOTaBIMBa-
€MBIX CIMTKOB. DTa po0JieMa HalpaBiieHa Ha HEOOX0ANMOCTb CHI)KEHHS 3aTpaT U MOBBIMICHHUS Ka4eCTBa CIIUTKOB.

YcTaHOBIIEHO, UTO IS CIUTKA ¢ oTHOomeHneM H / D = 1,1 Gomnpmias gacte o0beMa Tema cnutka (60...70 %)
UMEeT IUIOTHYIO, OJJHOPOJHYIO, MEJIKO3EPHUCTYIO CTPYKTYpY. B HIKHEH 4acTu M B yrilaX cO CTOPOHBI ITOJIOHa 00pa-
3yeTcsl MEJIKOE 3epHO, oOecreunBalolee IIOTHYIO CTPYKTypy. IIpu 3ToM HamOoiee IMOJHO TPeOOBAHMSM IUIOTHOTO
CTPOCHUS M CTPYKTYPHOH OJHOPOIHOCTH OTBEYAET CIUTOK C 00paTHOI KOHYCHOCTHIO y < 0°. Takoif CIUTOK XapaKTepu-
3yeTcsl HallpaBJIEHHbIM POCTOM KPHCTAa/UIOB CHHU3Y BBepX. boiee TOro, pocT IEHAPUTHBIX KPUCTAIIOB B IIONEPEYHOM
HarpaBJeHUH, CII0OCOOCTBYET 0OpPa30BaHUIO 30HBI CTOI0YATHIX KPUCTAIIIOB.

Jus cmutkoB ¢ H / D = 1,1 makcuManpHas BbIcoTa (PPOHTA KPHCTAUTM3ALMHM OT IIOJJIOHA COCTAaBISET
65...75 % BBICOTHI T€JA CINUTKA TPH PA3INYHBIX 3HAYCHUSIX KOHYCHOCTH. JTO ITOATBEPKAACT TO, YTO YMEHBIIEHHE OT-
HOIIIEHHS BBICOTHI K CPEIHEMY TUaMeTpy NPUBOIMT K BHITECHEHHUIO OCEBBIX JIe(heKTOB Onmke K npuobu. Takum oOpa-
30M, CIUTOK ¢ H /D = 1,1 XxapakTepusyeTcst IFIOTHOH 1 MEJIKO3EPHHUCTOM CTPYKTYPOIL.

BbI10 ycTraHOBIEHO, YTO MUHMMAJbHAs TTyOWHA YCaIOYHOM PaKOBHHBI COOTBETCTBYET CIHTKY C OOpaTHOH Ko-
HYCHOCTBIO. M3 3TOrO Ciiestyer, uTo s oOecrneueH s HalpaBlIeHHOW KPUCTAIUIN3ALUY CHU3Y BBEPX HEOOXOJUMO MpHMe-
HHUTh YIIMPEHHBIE B HIDKHEH 4acTu ciuTku. HamOosee IUIOTHYIO M OJHOPOJIHYIO CTPYKTYpY OOECIeYMBAeT CIHUTOK
C KOHYCHOCTBIO 7 %, IMest MUTHUMAaJIBHYIO TIyONHY yCaJl04YHON PaKOBHHEIL, a TaKXkKe 00pasyeTcst Oosiee MenKasi CTpyKTypa.

KaioueBble cji0Ba: KOBKa, MOKOBKA, CIMTOK, HAallpaBJIeHHas KPUCTAJUIM3aIMs, 0OpaTHasi KOHYCHOCTb, OXJIa-
JKTaeMBbIi TIOAJIOH.

Kopuak E. C., KorkoBa B. B. CoBepuieHcTBOBaHUe CHCTeM YNpaBJeHUsI CHJIOBBIMH IHJIMHAPAMHU aB-
TOMAaTH3HPOBAHHBIX IMIPOINPECCOBBIX KOMILIEKCOB /151 MPeIO0TBPAIEeHHs] X KHAKOCTHOro rojoxanus // Bect-
Huk IAT'MA. —2019. — Ne 1 (45).

Lenpto paboOTHI SIBISIETCS] COBEPIICHCTBOBAHNUE CHUCTEM YINPABJICHUS CHIIOBBIMU IMJIMHAPAMH UISl TIPEOTBpa-
IIEHUS UX JKHIKOCTHOTO TOJOAHMS MyTeM aHAJIM3a OCHOBHBIX NMPUIWH BOSHUKHOBEHHMS 3TOTO SIBICHHS B THAPOLMIINH-
Jpax pa3IMuHOro (hPyHKIIMOHAIBHOTO Ha3HAUECHUS C MOCIEAYIOIIeH pa3paboTKOi COOTBETCTBYIOLINX MEP €ro ycTpaHe-
HUsl. PaccMOTpeHs! puHIMITHATILHBIE 0COOEHHOCTH YCIOBHM SKCILUTyaTalluy CHIOBBIX IMIMHAPOB. OTMEYEHO, 4TO pa-
6oune IMIMHAPHI MMEIOT HAanOOIBIIMKA 00BEM Cpea THAPOIMIMHAPOB 000PYIOBAHHUS aBTOMAaTH3MPOBAHHBIX KOM-
IUIEKCOB M B HaWOOIBILEH CTENEHU MOABEPrarTCs )KUAKOCTHOMY rojofanuio. Onucan MeTo MpeA0TBPAIEHUST KU-
KOCTHOTO T'OJIOJJaHHS BO BpeMs OIyCKaHMs MOJIBHKHOI MomepeunHsl K MokoBKe. COrJacHO 3TOMY METOY ONpeAesSoT
COOTBETCTBYIOIINE MapaMeTPhl THAPOINHUH «PadOUMil HMIIMHIP — CIMBHOM KJIallaH — HalOJHHUTEILHO-CIIMBHON 0aK»,
CJIUBHBIC KJIATTAHBI MAaKCUMAJIBHO MPUOIIMKAIOT K pab0OYNM IIIMHAPAM COOTBETCTBYIOIIMX CTYNEHEH YCHINH U cocpe-
JOTAaYMBAIOT OCHOBHYIO JONIO OOILEro I'MApPaBIMYECKOTO CONPOTHUBICHHUS Ha COOTBETCTBYIOLIEM CIMBHOM KIIalaHe.
KomroHoBKa crcTeMbl yrpaBiIeHUs! XOA0M NPUOIMKEHUS THAPABINIECKOTO Ipecca ¢ MpeJoTBPaIeHNeM KHUIKOCTHOTO
TOJIOIaHMSI CHJIOBBIX HWJIMHIPOB NPEIyCMaTpPHUBAeT NPUMEHEHNE IEHTPOOEKHOTo Hacoca ¢ pecuBepoM. st mpemoT-
BpAIICHUS JKUJIKOCTHOTO T'OJOAaHHs CHJIOBBIX IIMIMHAPOB B CHUCTEMY aBTOMAaTHYECKOTO YIPaBJICHHS MPECCOM 3aKia-
JIBIBAIOT AJITOPUTM, B COOTBETCTBHHU C KOTOPBIM MOCTOSHHO KOHTPOJIUPYIOT NOKa3aHMs AaTYNKOB CUCTEMBI YIIPABIICHHS
Y CPaBHMBAIOT TEKyIlee JaBJieHHEe B pabodYMX LMIIMHIPAX C pacyeTHBIM, ONPEJCICHHBIM B JaHHBI MOMEHT BPEMEHH
C YUETOM TIEPEMEHHOTO THAPABIMYECKOTO COIMPOTHBICHHS CIMBHOTO KJIAllaHa BO3BPATHBIX IWIMHAPOB. lIpuBeneHa
U TIPOaHAIU3UPOBAHA CUCTEMA YIIPABICHUS CHIOBBIMU LIMIIMHIPAMH aBTOMAaTH3UPOBAaHHBIX THPONPECCOBBIX KOMITIEK-
COB JUUISI NPEOTBPALIEHHS MX JKHUIKOCTHOTO TroJIofaHMs. JlaHbBl MpakTHYeCKHEe PEKOMEHMAIMU I10 MPEAOTBPALICHUIO
KHUJKOCTHOTO TOJIOJJAHUS CHIIOBBIX THIPOIMINHIPOB aBTOMATH3UPOBAHHBIX THAPOIPECCOBBIX KOMITJIEKCOB.

Karouesble ci10Ba: npecc ruapaBInueCcKUid, IIMIMHAP CUIOBOH, )KUAKOCTh paboyasi, )KUAKOCTHOE T'OJIOJIaHuUE,
KJIalaH, JaBlIeHUe, THIPOIHHUS.

AreeBa M. B., [lyounen E. FO., Uabsimenko C. A. IlopoumikoBbie NPOBOJIOKH JIsl YBeJIUYEHHUSsI pa3rapo-
CTOMKOCTH HAIJIABJIEHHOI0 MeTajla, padoTaloliero Npu NoBbIIeHHbIX Temneparypax // BecrHuxk AT'MA. —
2019. — Ne 1 (45).

B crarse paccMOTpEeHBI TOPOIIKOBEIE TIPOBOJIOKU IS YBEIHUCHHS Pa3rapOCTOMKOCTH HAIDIABICHHOTO MeETall-
7a, paboTaromero mpy MOBBIMIEHHBIX TeMIlepaTrypax. Marepuan geraneif, paboTaromuX MOA HAarpy3KOH, MpH MHOTO-
KpPaTHOM HarpeBaHWM M OXJIAXKIECHUU JIOJDKEH UMETh BBICOKYIO Pa3rapocToiKocTb. [Ipy HU3KOH pa3rapocToiKkocTu pa-
604ast TOBEPXHOCTH OBICTPO TOKPHIBAETCS CETKOH TPELIMH, MPOHUKAIOIINX HHOTIa Ha OOJIBIIYIO INTyOMHY W BBI3BIBAIOT
MTOTEPIO Pa3MepoB U NaXke pa3pylIeHHE IMTaMIia U IpeccoB. OTMEUeHBI IPEUMYIIEeCTBA U HEJOCTATKH MPOaHAIH3NPO-
BaHHBIX NPOBOJOK. Haubornee 3¢ ¢hekTHBHBIM CHOCOOOM MOBBINICHUS] CTOMKOCTH Tpecc-popMm Ui popMUpoBaHHs
CTEKJSIHHBIX M3zienuii siBisercs mwiasma-MUIL nporecc. OnTUManbHBIM HAIUIAaBOYHBIM MaTEPHAIOM ISl BOCCTaHOBIIE-
HUS W YKPEIUICHWS 4yTyHHBIX Tmpecc-popm sBisercs metammn tuma 20HS035CP, mukposnermpoBanne KOTOPOTO
OepusutiieM (IIpY OJHOBPEMEHHOM HCKIIIOYEHHH U3 €r0 COCTaBa 0opa M KPEeMHHS) MPUBOJHUT K PE3KOMY IMOBBIIICHUIO
€ro pa3rapoCTOWKOCTH, IPH STOM MaKCUMallbHasi ee BEIMUMHA JOCTUTAETCS MPU COJIEp)KaHUU OSpHIUTUS B KOJTMUECTBA
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0,038 %, a mpu KaNBHEWIIEM YBETHUCHAN COJCpP)KaHUS OCpPHIUIHS Pa3rapoCTOMKOCTh HAIUIABIEHHOTO METANa MOBBI-
maetcs. [Toka3aHo, YTO JJIs OBBIIEHNS Pa3rapoCTOUKOCTHU CIIeAyeT HCI0JIb30BaTh HAIUIABOYHBIH MaTepual s IU1as-
Ma-MUTI" HaruaBku CTEKIOPOPM MHCTPYMEHTA, BBIIOIHEHHOTO M3 cTaiy 20, IMpencTaBiIsiomuil co00i MOpOIIKOBYIO
MIPOBOJIOKY, JJISl M3TOTOBJICHUS KOTOPOTO HMCIONB30BANH JIeHTY u3 Hukens Mapku HII-2 cewernmem 0,5 X 15 MM u mo-
POIIKOOOPa3HYIO MIUXTY, COCTOAIIYIO U3 (Mac.%): xpoMm — 62,5; Bonsdpam — 15,637; 60op — 0,063; amomunuii — 10;
tutad — 11,8. PasrapocToiikocTh HarIaBiIeHHBIX Mpecc-(GopM MOBBINIAETCS BBEICHHEM B COCTaB HIMXTHI TIOPOIIKOBOW
TIPOBOJIOKH JIETKOTIJIABKOH CMECH XJIOPHOH MEIU M XJIOPUCTOTO KaJIMs ¥ TI03BOJISIET YMEHBIIUTE KOJINYECTBO HEMETAal-
JTWYECKUX BKITIOYCHUH B HAIUIABICHHOM MeTajule. PaccMOTpEHBI COCTaBbl MOPOIIKOBBIX MPOBOJIOK, KOTOPHIE MOBHIIIA-
10T Pa3rapoCTOMKOCTD CIIaBOB, PA0OTAIONIMX B YCIOBUAX Topadeil 00pabOTKH METalIOB JaBIEHHEM.

KiroueBble c10Ba: TEXHOJIOT VS HAILIABKH, TIOPOLIKOBBIE POBOJIOKH, Pa3rapoCTOHKOCTb, Topstdast 00paboTka METaJIoB.

Byraenko b. B., Bytypas E. A., Kocrun A. M., Makapenko H. A. HccienoBanue BO3MOKHOCTH HCIIOJIb30BAHUS
npumnos BIIp36 11s1 naiiku ;KkaponpoYHbIX CIJIABOB CYA0BBIX ra3oBbIX TypouH // Becrauk JIITMA. —2019. — Ne 1 (45).

PaboTa mocBsIIeHa MCIONBF30BAaHUIO aBHAMOHHOTO mpurost BIIp36 mms maiku >KapompOYHBIX HHUKEICBBIX
CIUIAaBOB MOPCKHUX Ta30TypOuHHbIX neurareneii (['T/l). Mopckue u aBHAIlMOHHBIE TYPOWHBI IMEIOT CYIIECTBEHHOE OT-
JIUYHE B yCIOBHUAX paboTel. OTANYHSA 3aKII0YAOTCS B MCIOIb30BaHUH MOPCKUMH TYpOMHAMM TSDKEIOTO TOIUINBA C BbI-
COKHM COJIEPXKAaHUEM CEePBI, TOMHMO 3TOTO B IpoIiecce pabOThI MPOUCXOIUT B3aNMOAEHCTBUE C TTAPAMH COJI MOPCKOH
BOJIBI, IIPUBOJIAIIEE K KpaiiHe arpeccuBHON cpene. [lonoOGHbIe yCioBUsl OTCYTCTBYIOT B pabOTe aBHALMOHHBIX TYpOUH,
KOTOpbIE pabOTaIOT Ha YHUCTOM ABHAIIMOHHOM KepocuHe. [IoToMy cIutaBel MOPCKHMX M aBHAIIMOHHBIX TypOMH HMMEIOT
pa3nuuHblil XumMudeckuit coctas. s crmaBoB mopckux ['TI HeoOXxomuma cTOWKOCTh TIPOTHB BBICOKOTEMITEPATYPHOM
coneBoii kopposun (BCK). Croitkoctsio npotuB BCK momkHBI 001a1aTh TPUTION MX COCITUHSIONIAE. XPOM CIIOCOOEH
obecrnieunTs cToiikocTh npotuB BCK, mostomy ero konuenrpamus B Mopckux ['T/ cocrasisier 6onee 16 % mac. Otpu-
HaresbHBIM 3(p(heKTOM NOBBIIIEHHOH KOHIIEHTPAIUU XPOMa SBISIETCS TIOHMKEHHAsS KapOIPOYHOCTh, TI0 ATOH MpHYHHE
B aBHALMOHHBIX CIJIaBaX €r0 CO/EpXKaHUE cOCTaBIseT 6...8 % Mac. DTOro TOCTaTOYHO JUTs 00eCTIeueHHs )KapOCTONKO-
CTH B yCJIOBUSIX PaOOTHI aBHAIIMOHHBIX TypOWH. [[J11 MOpPCKHUX TypOWH aKTyajbHO ITOBBIIICHHE TEMIIEpaTypsl pabodero
Tena Mpu coxpaHeHnH croikoctd nmpotuB BCK. DTo BEI3BIBaeT HEOOXOAMMOCTH MOBBIIICHHS TEMIEpaTypbl pabOThI
TASHBIX COSIWHEHUH M, COOTBETCTBCHHO, TEMIIEpaTypy HMalku. s pemenuns 3Toi mpo0iaeMbl ObLTO MMPOBEICHO HCCie-
JIOBaHNE BO3MOXKHOCTH HCIIONB30BaHUS aBHAMOHHOTO Tipurios BIIp36, B koTopsIit OB M0OABIIEH ACTIPECCAHT KPEeM-
HUH. B paboTe paccMOTpEeHBI XapaKTEPHCTHKN PACTEKAHHS MPUMOS C ONPEAEICHHEM 3HAYMMOCTH ()aKTOPOB Ha HUX.
Taxoke MpoBeeH XUMHUYIECKUI aHaIN3 B3aMMOJCHCTBH CMECH IPUIIOS Ha MPEAMET paclpeelIeHUs] XUMHUECKHX dJie-
MeHTOB. PekomennoBaHa o6aska k npumnoro BIIp36 20 % npunos HC12 u Temneparypa naiixku 1220 °C.

KaroueBble cioBa: maiika, cMaunBaHue, CTPYKTypa, BBICOKOTEMIIEPATYPHast KOPPO3Hs, XapaKTEpPUCTHKA TIPH-
0s1, XUMHUYECKUN aHaJTU3.

Byrtypas E. A., Byraenko b. B., Ilerpenko JI. M., I'oy0 /I. M. Oco0eHHOCTH aKTHMBHOM Naiiku KepaMu-
Kku ¢ MeTa/uiamu // Becthnk JITMA. — 2019. — Ne 1 (45).

ITpn maiike MeTamIOB ¢ KEPAMUKOW, CPEeIH APYTUX MpobiIeM, HEOOXOAMMO PEeIaTh CIECTYIONINe IBE TTIaBHBIC
MpoOIeMBbl: CMauMBAHUE MPUIIOEM COCIUHAEMBIX IOBEPXHOCTEH KEPAaMUKH C METaJUIOM M NHpOoOJIeMy OCTaTOYHBIX
HanpsbkeHnil. CoelMHEeHNe KepaMHUKH C METalIaMH COIPOBOXKIAaeTcs MpoOIeMaMu, CBA3aHHBIMU € Pa3INIUsIMHU (HU3HU-
KO-XUMHYECKHX U (PU3UKO-MEXaHHYECKUX CBOWCTB COEIMHAEMBIX MAaTEpPHANIOB, 0Opa30BaHUEM XPYNKUX HHTEpPMeETall-
JUIHBIX (a3, pa3uuusl KalWUIIPHBIX CBOWCTB M MapaMeTpOB B3aUMOJIEHCTBUSI MPUIIOEB C METANIaMU M KEPaMHKOH,
B YAaCTHOCTH, ITUIOXUM CMauMBaHWEM KEPaMHMKH U PACTEKaHUEM IIPHIIOS 1O €€ MOBepXHOCTH. C LEeNbI0 yMEHBIICHUS
HaIpsOKeHUI B KePaMHUUYECKHX KOJbLAX IMasHBIX FE€PMOBBOIOB, MPEIIOKEHO OCYLIECTBIISITh BBEJICHUE B MPHUIION MO-
pomkooOpasHoro mosmbaeHa, kotopsiid umeet KJITP 6muskuii k KJITP kepamuxwu. Jlinst CHW)KEHHST HAPSDKEHHOTO CO-
CTOSIHMSI KepaMHKH TIpH TaiKe ¢ MeTaJulaMH K BBRIOpAaHHOMY cocTaBy Npuros cuctembl Ti-Cu mpeyiaraercsi BBOIUTh
10 ... 30 %, mac. MouO/IcHA ¢ pa3MepaMu YacTUI] 5 MKM. AHaTN3 XUMHUYIECKOro coctaBa (a3 croiaBa Cu-Ti-Mo moka-
3bIBAET, YTO MHTETPajbHAS KOHIIEHTpanus MOauOAeHa B ciuiaBe cocTaBiieT 25,1 %, Mac. mpyu KOHIIEHTpAIMM THTaHA
27,5 ... 30,5%, mMac. HU B OJHOM CIIy4ae HE BEBISBICHO M30JMPOBAHHBIX YacTHUI] MoiuOeHa. JIOKanbHEIA aHaIH3 MOKa-
3a11, 9ro 6omnee 60 %, Mac. MonuOAeHa HAXOJUTCS B cepearHe 00pa3oBaHHBIX (pa3. Ha ocHOBe pe3ynbTaToB HCCIIENoBa-
HUH MOXKHO CZeNaTh BBIBOJ, YTO J0OaBJIEHHE MOJHOIEHA CIIOCOOCTBYET M3MENBUCHHUIO CTPYKTYpHI ciutasa Cu-Ti-Mo
U HUA B OJJHOM ClIydae He OOHapy>KEHO TPELIMH B CIIJIaBe. DTO MO3BOJISAET MPOrHO3UPOBATh MOJOKUTEIBHOE BIMSHHUE
MoiubeHa Ha (JOPMUPOBAHUE MAsTHBIX METANIOKEPAMHUECKUX COEANHEHUH.

KaroueBble c1oBa: kepaMuka, KOBap, MOIUOAEH, KOHTAaKTHO-PEaKTHBHAs Malika, CMAauUBaHHE, HaNpsHKEHHE,
MeTaJUIOKepaMHKa.

KBacunuxmuii B. B., KBacuunukuii B. ®., MaTrBuenko M. B., Bytypas E. A., Epmoaaes I'. B., I'o1y6 1. M.
KomnbroTepHoe Moe1poBaHue HaNpsiKeHHO-1e¢()OPMUPOBAHHOIO COCTOSIHUS B YCJOBUSIX YNIPYTOCTH NPH Naiike
U 1uGPy3HOHHON CBapKe ¢ MPOCJI0iKaMH B 3aBHCHMOCTH OT UX :kecTkocTH // BectHnk JITMA. — 2019. — Ne 1 (45).

B pabore wuccrnenosano HampsbkeHHO-IeGopmupoBanHoe cocrosuue (HJC) B mpepenax ympyroctu mnpu
JEeWCTBUN TEPMHUUECKOIN Harpy3KH B y3/1aX U3 KapOINPOYHBIX CIUIABOB. [l 3TMX MaTepualloB OCHOBHBIMM CIIOCOOaMHU
coeIMHEHUs sBIAIOTCS AU (y3MOHHAs CBapKa C MPOCIOWKAaMH U TaiKa, TpU KOTOPOH MPOCIONKOH sBIISETCS TasHbIN
moB, mupuHod n0 0,1 MMm. Pacuer BBHIMONHSJICA Ui y37I0B C MPOCIOHKAMH, MMEIOIIUMH Malbli KOA(p(PHIUEHT
nuHeitHoro Tepmudeckoro paciupenus: (KJITP), To ects MeHbIIMiA, yeM y OCHOBHOrO Mertayuia. PaccmartpuBaiiich
YeThlpe BapHaHTa TOJNIIMHBI CO CTENeHbIO BHITAHYTOCTH (s/d) ot 0,0005 mo 0,004 m Tpu BapmaHTa XECTKOCTH
MaTepuasa MPOCIONKU: C «MATKOW» MPOCIONKON, UMEIoMEed MOAylb YNPYrOCTH MEHBIIUM, 4YeM OCHOBHOM MeTall,
«HEUTpATBHOW)» MPOCIONKOH € KECTKOCTBIO, OJJMHAKOBOH C OCHOBHBIM METAJUIOM, U «OKECTKOI», TO ecTh ¢ OOJbIIEH,
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YeM Yy OCHOBHOT'O MeTajljIa KECTKOCThbIO. Y CTaHOBJIEHO BIMSHME JKECTKOCTH M TosmuHbI npocioek Ha HJIC, kotopoe
B CTHIKE€ BOJIM3M BHEUIHEH MOBEPXHOCTU MMeEET OOBEMHBIH XapakTep. TOJIMHA MPOCIOWKH NPH OOJIBIIONW CTEHNEHU
€€ BBITSIHYTOCTH IIPAKTUYECKH He BIusAeT HU Ha xapaktep HJIC, HM Ha BeIMYMHY KaK OTIENbHBIX COCTABISAIONINX, TaK U
SKBUBAJICHTHBIX HanpspkeHuil. IIpu n3MeHeHMH TOJIIMHBI MPOCIOWKH MPSIMOMPONOPLUOHATBHO U3MEHSIOTCS TONBKO
pa3mepsl 3086l 00beMHOr0 HJIC, KOTOpBIE Tak *e, Kak M IPH CHIOBOM Harpy>KeHWH OCEBOM Harpy3KOH, COM3MEPHMBI
C TOJIIIMHOM TPOCIOWKM (OKOJIO 5 TONIIMH TPOCIONHKH). XapakTep pachpeaeneHus Kod(QHUINEHTOB >XECTKOCTH
Kye = 01(3//05xs BO BCEX BapHaHTaX y3J0B Kak B OCHOBHOM MaTepualle, TaK U B IPOCIIOHKAX, MPAaKTUYECKH OJUHAKOB,
TO €CTh HE 3aBHCUT HH OT TOJIIWHBI, HX OT )KECTKOCTH NPOCIOHKH. Kak B OCHOBHOM MeTaJie, Tak M B IPOCIOWKE
CTENCHb W3MEHEHHMSA WX MPOYHOCTH W IUIACTUYHOCTH (YNPOYHEHUS WIM Pa3ylNpOYHEHUs) IIPHU TeMIepaTypHOM
Harpy>kKeHUH y3JIa NPaKTHYECKH HE 3aBUCUT HU OT TOJILIMHBI MPOCIONKH, HU OT COOTHOIIEHHH xkecTkocTtd U KJITP
MIPOCIIONKH U COEUHAEMOro MaTepuarna.

KimoueBble c10Ba: MOJENb, HANPSDKEHUS, POCIOHKU: «MATKUE», OKECTKHEY, «HEHTPAIbHBIEY», KOA(DGHUIHCHTHI
KECTKOCTH HAIPSKEHHOTO COCTOSTHHSI.

KBacuuukuii B. B, MarBuenko M. B., Ksacuuukas 10.T., Byraenko b. B., Byrypas E. A.,
Maxkapenko H. O. Oco0eHHOCTH npuIoeB AJisi NMAHKU KAPONPOYHBIX HUKeEJIEBBIX CILUIABOB MOPCKHUX ra30BbIX
TypOuH // Bectuuk AlF'MA. —2019. — Ne 1 (45).

Pabota nocesieHa naike >kaponpoYHBIX HUKEJEBBIX CIUIABOB MOPCKHMX ra3orypOunHbIX asuratenen (I'T)
HOBOTO ITOKOJICHHS. Y CIIOBHS PaOOTHI aBHAIIMOHHBIX H MOPCKHX TypOMH CyIIECTBEHHO OTIMYat0oTCsl. MOpCKue ra3oBbie
TypOMHBI PabOTaIOT Ha TSDKEJIOM TOIUIMBE C BBICOKHM COJICp)KAaHHEM Cephl M B TypOMHY MOIAJAl0T Hapbl CoJel
MOpPCKOI BO/BI, 4TO 00pa3zyeT Ype3BbYaifHO arpecCHBHYIO cpely. Takux YCIIOBHH HET B aBHAIlMOHHBIX TYpOHMHAaX,
KOTOpbIe paldOTalOT Ha YHMCTOM aBHAIMOHHOM TorumBe. [loatomy cruraBel Mopckux I'T/] M aBHAllMOHHBIX HMEIOT
pasusiii cocta. CrutaBam Mopckux ['T]I He0OX0UMO 00ECTIEYUTh CTOWKOCTh MPOTHB BHICOKOTEMIICPATYPHOM COJICBOM
koppo3un (BCK), ckopocTh KOTOpOH MOKET OBITh B COTHH pa3 OoiblIe CKOPOCTH KOPPO3WM Ha BO3AyXE WIU
atMoc(epe kucnopoja. Bricokyro croiikocts npotuB BCK nomkHbl mMeTh Takke npunou. Croiikocts npotus BCK
o0ecreunBaeT XpoM, coJepiaHue KOTOPOro B CIIaBaX MOPCKHX TypOMH cocTaBiseT Oonee 16 % mac., HO 4yeM BbIIIe
KOHIIEHTPALMSI XpOMa, TEM HIDKE MX JKapONpOYHOCTh. [103TOMy aBHaIMOHHBIE CIUIaBBI cogepkart 6...8 % mac. xpoma.
OTO KOJIMYECTBO XpoMa OOECIIEUMBAET >KAPOCTOWKOCTh CIDIABOB ABHAIIMOHHBIX TypOwH. [ MOpcKux TypOWH
aKTyaJlbHOH 3ajgadell sBISETCA MOBBIIIEHHE WX 3(PQEKTUBHOCTH, I YEro HEOOXOOWMO IIOBBINIATH TEMIIEPATYPy
paboyero Terma u obecreunth yctoitumBocth mpotB BCK. CooTBeTcTBeHHO HEOOXOIMMO TMOBBIIATH Pabodyio
TEeMITepaTypy NasHBIX COEAWHEHUH M TeMIlepaTypy Mailku. YUYWTHIBas KOMIUIEKC TPeOOBaHMH K CIUTaBaM MOPCKHX
TypOWH, JUIi HUX pa3paboTaHa HOBas CHCTeMa JIETHPOBAHMsS, KOTOPYIO B3SUIM 32 OCHOBY IpPH pa3paboTKe HOBBIX
npunoes. Metonom BJITA wucciieoBaHbl KpUTHYECKUE TEMIIEPATyphl BHIIIIABICHHBIX IPHUIIOEB, U3 KOTOPHIX BHIOpAIIN
CIUIaBbI Ul MCCIIEAOBAHUS MPOIIECCOB CMAuMBaHUA, PACTEKaHUsl U 3alOJIHEHUs 3a30poB. IlapamiensHo mpoBeneHbI
pacyueThl CTOMKOCTH CIIABOB IIPOTHB CHTMaTH3aLUH, KPUTHYECKNX TOUYEK, COCTaBa U KONUYeCTBa y U y'-(a3, kapouaos,
6opunos u ap. Mccnenosanust BCK mpoBogumm B pacmmase 75 % Na2SO4 + 25% NaCl npu Temneparype 900 °C
B TeUECHHUE 24 JacoB.

KnioueBble ciioBa: >XaponpoyHbIe CIUIABBI, I1aiika, CMauyWBaHWE, CTPYKTypa, BBICOKOTEMIIEpaTypHas
KOpPPO3Us, TEXHOJIOTHYECKHNE 0COOSHHOCTH MIPUIIOEB.

PasmbiisieB A. /1., AreeBa M. B., bran C. A. CpaBHenne 3¢p(eKTHBHOCTH NPOIOJIBHBIX H MOMEPEYHBIX
MATHHUTHBIX IOJIeH NP IyroBoii cBapke u HamiaaBke // Becrauk ITMA. — 2019. — Ne 1 (45).

ITokazaHo, 4TO TpH AyroBoil cBapKe M HaIJIaBKe MPOBOJIOKOH MO (IFOCOM HCIOIb3YIOT YIPABIAIOLINE MPO-
nonpHble MarHUTHBIE monsg (IIPMII) u momepeunsie marnutHble moist (IIOMII). ITpumenenne kak IIPMII, Tak
n I[IOMII mpy ONTHMaNbHBIX 3HAYEHHAX MHAYKIMA MarHUTHBIX ITOJIEH MO3BOJISIET MOBBICHTH NPOU3BOIUTEIHFHOCTH
pacIuTaBIEHHS JIEKTPOIHOI MPOBOIOKH (K03 duimeHT paciuiaBieHns) Ipy TyroBoi cBapke (Harmaske) Ha 20...30 %.
Onnako HeT myOnuKanuid, B KOTOPBIX BBINOJHEHO cpaBHeHHE 3(D(EKTUBHOCTH WCIIOIB30BaHMs yrpasisronmx [TPMIT
u [TOMII npu nyroBoi#i cBapke WIIM HaIUIaBKE MPOBOJIOKOH 1O (hIIFOCOM, YTO HEOOXOMMO C IIENBI0 PAIMOHAIBHOTO BBI-
0opa TakuX yNpaBISIONMX (BHEIIHNX) MarHUTHBIX MOJIEH TEXHOJOTaMU B 00JIaCTH CBAPOYHOTO MPOHM3BOJICTBA C yYETOM
BO3MOYKHOCTEH Ka)KZIOro M3 yKa3aHHBIX MarHUTHBIX TIOJIEH ¥ C Y4eTOM O0COOSHHOCTEH cBaprBaeMoil (HaIlIaBiIseMoii) KOH-
crpykuun. [Ipu myroBoii cBapke u HaruiaBke o gurocoM ¢ BozzeiictereM [TPMIT koadduirieHT pacriasieHus npoBo-
JIOKHM TIOBBIIIAETCS, €CIM OHA H3TOTOBJIEHA M3 (peppOMarHUTHOro Marepuana. Eciu mpoBosioka He GeppOMarHeTHK,
TO TIOBBITIIEHHE KO (HUIMEHTa pacIuIaBIeHI MIPOBOIIOKH He mporcxoanT. Ecim ucrons3osats [IOMII, To k03¢ dummeHT
pacIaBiIeHHs POBOJIOKH TTOBBIIIAETCS] HE3aBUCHMO OT €€ MarHWTHBIX CBOMCTB. IIpy xyroBoii cBapKe 1 HalIaBKe MPOBO-
noko#t oz ¢rocom ¢ Bozaeiicteuem [TPMIT n [TOMII 3HaunTebHO YMEHbBIIAETCs TTyOMHA M TUIOIIAb 30HBI MPOTUIAB-
JICHUsI OCHOBHOTO METaJlIa IPU MCIIONB30BAaHWM KakK ()epPOMArHUTHBIX, TAK U HEMarHUTHBIX OCHOBHBIX M CBapOYHBIX
MarepualioB. YKa3aHbl (IIpUBE/IEHBI CCHUIKM) Ha JIMTEPAaTypHbIE UCTOYHUKU U KPAaTKO OXapaKTepPHU30BaHBI METOMBI pac-
yeTa KOMIIOHEHT MHIYKINH, KOTOpble reHepupytoT ycrpoiictBa BBoaa (YB) IIPMII u IIOMII, B 30He cBapouHOI BaHHBI.
Yka3aHbl MaTepHabl, U3 KOTOPBIX Iienecoo0pa3Ho n3rotasnuBaTh Geppocepaednux YB ITPMII u crepxuu YB ITOMIL

[IpuBeneHHBIH COMOCTaBUTENBHBIN aHANN3 MO3BOJSIET YCTAHOBUTH OOJNACTH PAlMOHAIBHOTO HCIIOIB30BAHHSA
ynpasironux [IPMIT u IIOMII nipu ayroBoii cBapke M HaIUIaBKE C YU€TOM MarHUTHBIX CBOMCTB OCHOBHBIX M CBapOy-
HBIX MaTepuaoB.

KnioueBsbie cioBa: rornepedyHoe W MPOJOJIFHOE MarHUTHOE I0JIe, MHIAYKIHS, KOI(QQHUIUEHT pacIUIaBICHHs
3JIEKTPOAHON IPOBOJIOKH.
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I'naBauxnii K. I1., Bongapenxo JI. H., ITocmuTtioxa A. I1. PannonanbHasi BeJIMYHHA PacyeTHOr0 paauy-
€a TPeHHs IUVIOCKHUX NAT CTPOUTEIbHBIX H J0p0kHbIX MamuH // Bectauk JIFTMA. — 2019. — Ne 1 (45).

B nanHolt paGoTe onpeieneHo MoM0KEHUE CPEAHETO pajiiyca TPEHHs, HaliIGHHOTO U3 PaBEHCTBA pabOT CHII Tpe-
HUSL HAJl U TIOJ €70 MOJI0KEHHEM, YTO TMO3BOJIHT CyIUTh O CPEJHUX BEIMYMHAX M3HOCA, TEMIIEPATypsbl, AaBieHus. [loarmsT-
HHUKH MOTYT OBITH C IJIOCKOM, KOJIBIIEBOH M rpeOeHdaTol mstamu. BemmunHa MOMEHTa CHIl TPEHHMsI, BOSHUKAIOMINX IT0]]
JEWCTBUEM OCEBOW CHIIBI IIPH CKOJIBKEHUH IISATHI 1O MOANATHUKY, 3aBUCHT OT 3aKOHA PACIpENeNIeHHs] YAENBHOIO JaBiie-
HUS Ha ONOPHOH moBepxHocTH. CUuTaeTcs, 9TO AT HOBBIX IIAIT YACNIBHOE JABICHHE paclpesielsieTcs paBHOMEPHO, a Ul
MpUpabOTaHHBIX — U3 YCIIOBHS OJMHAKOBOTO M3HOCA BO BCEX TOYKAX MOBEpXHOCTH. Kak B mepBOM, Tak M BO BTOPOM CITy-
yasgx MOMEHT TPEHUS HaXOIUTCS UCXO/s U3 PaBHOJICHCTBYIOIIEH pacpeaeneHHol Harpy3Kku. bosee oruuHo pacuet Hano
ObII0 OBI BECTH Yepe3 CPEIHUH paauyc TPEHWs, KOTOPBIH HaXOAWTCS M3 paBeHCTBa paboOT cuil TpeHwus. PaccMoTpeHsI:
Cllydall paBHOMEPHOTO PACIpENeNIeHHs] JaBJICHUS; CITydall paclpefeneHus NaBlIeHHs IPU OJUHAKOBOM H3HOCE BO BCEX
TOYKax IATHI U 3ajja4ya, aHAJIOTUYHAS pacdyeTy TUCKOBBIX TOPMO30B. B pe3ynpTaTe moiyueHo BbIpaskeHue IS Oonpesese-
HHS CPEIHEro paauyca. BBIoIHEeH aHaIn3 MOTy4YeHHBIX 3aBUCUMOCTEH 1 rpa)MKoB, KOTOPBIH ITO3BOJISET CAENaTh CIIeLy-
IOIIME BBIBOABL: IPH PaBHOMEPHOM PACIpPEACTICHUN yIEIbHOTO AABJICHHS IS KONBLEBOM CIUIONIHON MATHI CPEAHUE 3HA-
YeHUs! paJlyCcoB JABJICHUSA, MOMEHTOB TPEHHA OoJjiee KOPPEKTHO OIPEEIUTh U3 PaBEHCTBA PabOT OTHOCUTEINILHO YCIIOB-
HOTO CPEITHETro pafinyca, MOCKOJIbKY CYIIECTBYIONIHME (GOpMyIIbI IPEAIIONAraoT JHHEHHYIO 3aBUCHMOCTh MEXKLy IIIOIIa-
JbIO M Pa3MepaMy; B PELICHUM 3afad MPH PACIpPENEICHUN AaBICHHs U Clydas OJUHAKOBOTO M3HOCA BO BCEX TOUKAX
ISITH 00JIee TOYHO HAXOIWTh U3 PABEHCTBA ILTOLIAAEH MPSIMOYTOIbHUKA U (PUT'YPBI, OTPAaHUYEHHON YpaBHEHHUEM, Ope/ie-
JISIOIIUM yJIENIbHOE JABJIEHUE HA yCTAHOBICHHOM PACCTOSHUM OT LEHTPA IIATHL

KuroueBbie cjioBa: MalvHa, II0CKas MTa, pailyC TPEHUs, U3HOC, TEMIIEPATypa, AaBICHHE.

I'naBanxmnii K. I1., Bongapenko JI. H., Yepkyaunos B. 3. MunnmanbHblii paanyc neperuféa KOHBeiiepHbIX
JICHT CTPOMTEJBHBIX H JOPOKHBIX MAIIMH HA KPUBBIX BhINYKAOCTAX BHM3 / BectHuk JIFTMA. —2019. — Ne 1 (45).

B craTtbe paccmaTpuBaroTCS BOIPOCH YTOYHEHUS! M3BECTHBIX METOAUK OINpPENENICHUS MPHU 3aJaHHOM pPaauyce
JyTH OKPYXKHOCTHU TPAcChl KOHBeWepa HaTsHKEHUs JICHTHI, 0OecreunBarolee Heo0X0UMOoe ee JaBIEeHHE Ha POJIUKOOIO-
py. CyIiecTByrom#e TEOpUH MaJIO yISISIOT BHUIMaHHS TOMY, YTO ABIKYIIEH CHIION POIMKOB SBISIETCS COITPOTHUBIICHHE
Ka4eHUIO WM CIEIUICHHWE JIEHTHI C TOBEPXHOCTBHIO POJIMKA (TpeHHEe IMOKOs). MHOTMMH aBTOpaMH OBLJIO IOJIY4eHO
0ombII0e KOIUYECTBO (GOpMyII ISl OIpe/ieNIeHUs COIPOTUBIICHUS, B IEPBYIO O4epesb, kaueHuro. Ho oHu 00bI4HO co-
Jiep>KaJli BEJIMYUHBI, KOTOPbIE ONPEIENSUINCh KCIEPUMEHTAIBHO U 4acTO TpeOoBaIl OOJBIIETO TPyAa U CPEACTB, YEM
OIIpEeZIeTICHUS] HETIOCPECTBEHHO CONPOTHBIICHHS. K HepemeHHBIM YacTsM IpOoOJeMBl ClieyeT OTHECTH: 1) BIMSHHE
NPOJOJIBHOTO YCHJIHMS B KOHBEHEPHOM JIeHTEe, KaK HUTH, Ha €€ MPOTuObl; 2) BIMSHAE KOHCTPYKIMU TOANIMITHIKOBOTO
y3J1a POJIMKOOIIOPH! HAa CONPOTHBIICHNE €€ BPAIIEHNIO. BEIMONHEH aHaIN3 IPOBEAEHHBIX PACUeTOB U MOTYyYeHHBIX (op-
MYJI, ITO ITO3BOJIWJIO CAETATH CIACAYIOIINE BEIBOABI M MPEUIOKEHNS: MUHUMAIBHBIN pajiyc epernda JIEHTHI BBITYKIIO-
CTHbIO BHM3 3aBHCUT OT BEJIMYMHBI TPEHUS IIOKOS MEXKIY JIGHTON M POJIMKOM, HETMHEHHO YBEIMYHBAsACh C €0 YMEHbIIIe-
HHEM; KO3(QQUIMEHT CONPOTUBICHNUS ABW)KCHUIO JIGHTHI 3aBHCHT HE TOJBKO OT THUIA IOMIIUIHHUKA KayeHHs, HO U OT
CXEMBI HCTIOJTHEHHS TIOAIINITHAKOBOTO y3JIa: TIPH BPAIlCHWH HapyKHOW 000¥WMBI (OALIMITHUK B POJIUKE) CONPOTHUBIIE-
HHUE KaueHUIO MIapUKOBOTO IOAMINIHNAKA OOJNBIIIE IPUMEPHO B JBA pa3a 10 CPABHEHHIO C Y3JIOM, TJIe BpaIlaeTcsl BHYT-
peHHss1 000iiMa (y3ed Ha Hecylleld KOHCTPYKIMH); 3HAYUTEIbHAs 3aBUCHMOCTD CONPOTUBICHUS ABV)KCHHUIO JICHTHI OT
WCTIOJTHEHUS TIOAIINITHIKOBOTO y3/1a TpeOyeT SKOHOMUYECKUX PACUeTOB IPH IPUMEHEHHH TOTO WM MHOTO TOIIHITHH-
KOBOT'O y3J1a; HET OCHOBaHUH paccMaTpHBaTh KOHBEHEPHYIO JIGHTY KaK HUTh KaK C y4eToM, Tak U 0e3 ydera IpoIoiIb-
HBIX YCHIITMH 32 CYET CONPOTHBIICHHUI JIBIYKCHUIO JICHTHI BBHLY OOJIBIIUX MPOTUOOB MPH peasTbHbIX HATSKEHUSX.

KnioueBble ciioBa: MammHa, KOHBEWeD, JICHTa, IEPETHO, pauyc, BHITYKIOCTh BHNA3, yTOYHEHHE pacdeTa.

JloBeiikun B. C., ITouka K. H., PomaceBuu 0. A. Bausinne yrja cMelieHusi KPHBOLIMIIOB HA THHAMHUKY
POINKOBOH (OPMOBOYHOI YCTAHOBKH € Y4¢TOM JUCCHNIATHBHBIX CBOHCTB yPABHOBEIICHHOI0 NMPHUBOJHOIO Me-
xanusma // Bectauk II'MA. — 2019. — Ne 1 (45).

Jist ponukoBoil (hOPMOBOYHOW YCTAaHOBKM C YpPaBHOBEUICHHBIM IIPHBOJHBIM MEXaHHU3MOM pacCUHTaHBI
Harpy3ky B JJIEMEHTaxX €€ KOHCTPYKLIMHU U NPHBOJA, IOJYUYEHbl 3aBUCUMOCTH JUIS ONpENCNICHNs YCWINHA B IIaTyHax,
HEOOXOIMMBIX JJIsI IPUBEICHUS B BO3BPATHO-TIOCTYNATEIbHOE JIBIDKCHHE (DOPMOBOYHBIX TENEKEK, 1 HOPMAIbHBIX pe-
aKIUil HAaNPaBJISAIOMUX ABMKEHUS! (POPMOBOYHBIX TEJIEKEK Ha HATPABIISIIOIINE POJIMKH B 3aBUCHMOCTH OT YIJIa IOBOpOTa
KpuBoIIUNoB. IIpy nccienqoBaHUM Harpy30K HCIOJIb30BaHA JABYXMAccOBasl JUHAMHYECKass MOJEIb POJIMKOBOI (opmo-
BOYHOH YCT@HOBKH, B KOTOPOH YUTEHBI CHIIOBBIE M SHEPTETHUECKHE XapaKTEPHCTHKH IPUBOJHOTO JBUTATEIS M KaXKIOH
13 (OpPMOBOYHBIX TeJEkKeEK, KECTKOCTh IPUBOAHOTO MEXaHU3Ma M ero auccunaiys. OnpenesneHa GpyHKINS U3MEHEHUS
HE0OX0MMOT0 KPYTSIIEro MOMEHTa Ha IIPUBOJHOM Bally KPUBOLIHIIOB 11 OOecTedeH s Mpoliecca YINIOTHEHUsSI U3/ie-
JIUI U3 CTPOUTENBHBIX CMEcel ¢ yUETOM AMCCHUIIALUU MPUBOAHOTO MexaHu3Ma. [lo cpenHeMy 3HAUEHUIO MOMEHTA CHJI
CONPOTHUBIICHHS 32 UK TIOBOPOTA KPUBOIINIIOB OIpe/ieieHa HOMHUHAIbHAs pacdeTHast MOIIHOCTb, TI0 KOTOPOH BBIOpaH
AJIEKTPOJIBUTATEINb, T0I00paHbl COSAMHUTENbHBIE My(ThI U penykTop. Vicronb3ys ypaBHeHue Jlarpanka BToporo poja,
JUTSL POJTMKOBON ()OPMOBOYHOH YCTAaHOBKHM C YPAaBHOBEIICHHBIM IPHBOIOM, PEJICTABICHHON BYXMAacCOBOH THHAMITYE-
CKOI MOJIETIbIO, cOCTaBIICHBI An(depeHIInaIbHbIe YPaBHEHHS ABIKEHH. B pe3ybpraTe 4MCIOBOrO SKCIEPUMEHTA IS
POIHMKOBOM (POPMOBOYHOH YCTAHOBKH C YPaBHOBEIIEHHBIM ITPUBOIHBIM MEXAaHU3MOM ONPEIeNIEHO 3HaYEHHUE KECTKOCTH
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MIPUBOJHOTO MEXaHW3Ma, MPUBEICHHOW K OCH BPAIICHHUsI KPHBOIIMWIIOB, IPH KOTOPOHW HAaOIOAAIOTCS MHUHHMAaJbHBIC
Harpy3ku B My(drax NMpHBOJHOTO MEXaHH3Ma. YCTAaHOBJIEHA 3aBHCMMOCTH MOMEHTa B My(Te NpHBOAA OT BEIMIHHBI
k03¢ dHUIKEeHTa JUCCUIIAIIMN U OTpeielieHa peKOMEHIOBaHHAs BeIMYHHA KO3()(HUIMEHTa TUCCUTIAIMN JUIS POIUKOBOM
(OPMOBOYHOH YCTAaHOBKU C YPaBHOBELICHHBIM NPUBOAHBIM MeXaHM3MOM. [IpoaHann3upoBaHO BIUSHHUE yIiia CMeIle-
HUSI KPUBOILIUIIOB HA TMHAMHKY POJIMKOBOH (JOPMOBOYHOM YCTAHOBKH C YPaBHOBEIIECHHBIM ITPUBOIHBIM MEXaHU3MOM.

KaioueBsbie ciioBa: posinkoBas (GpopMOBOYHAs yCTaHOBKA, NMPUBOJHON MEXaHHM3M, YCHJIME, MOMEHT, XKECT-
KOCTb, TUCCHIIAINS, TUHAMHKA.

Kosanesckuii C. B., Jluteunenko A. . Hcciaenosanme cBsasu cnektpa Tepmo-d/J(C ¢ pexnmamu
pe3aHus M BBIXOJHBIMHU MapaMeTpaMu ¢ nomombsio SDR-rexnosornu // Becrauk IFMA. — 2019. — Ne 1 (45).

B yka3zaHHO# paboTe paccMOTpeHa ImpobiieMa AUarHOCTUKY U IPOTHO3UPOBAHMUS COCTOSIHUSI TEXHOJIOTHYECKOM
CHCTeMbI 00pabOTKM pe3aHueM I10 MOKa3aTeIsIM IIEPOXOBATOCTH CIIEAa PE3KH BAOJb W MOMEPEK IBIKCHHS PEKYIIEro
WHCTPYMEHTa Ha OCHOBE CIEKTpa aMIUINTYAHO-4aCTOTHOH XapaKTEPUCTHKH TEPMOIJIEKTPOABIKYILIEH CHIbI (TepMO-
3/1C), obOpasyromieiics B TOYKE KOHTAKTa PEXKYIIEr0 HMHCTPYMEHTa M 00pabaThiBaeMoOi 3aroToBKH. I[IpemnoxeHo
pemieHne TPOOJIEMBI B BHJE PETUCTPALMM CHTHAIOB C TIOMOINBIO TEXHOJOTHH NPSMOTO NpeoOpa3oBaHMs
BBICOKOYAcTOTHOTO curHana TepmMo-3/[C — SDR-npeobpazoBanus. IIpencTaBieHsl CyITHOCTE CIIEKTpa Mpeodpa3oBaHUs
BBICOKOUAcTOTHOTO criektpa TepmMo-3/C (mo 1000 MI'm) B HuzkowacToTHBIH (70 20000 I'1r) 1 ero cBs3b ¢ BXOAHBIMU
Y BBIXOJHBIMHM JaHHBIMH. BBIIBHHYTa THIOTE3a O BO3MOXKHOCTH MPOTHO3MPOBAHHUS W ONTHMAJIbHOM HACTPOMKH
TEXHOJIOTHYECKOH CHCTEME METAJUIOPEKYIIET0 CTaHKa II0 IIOKa3aTeNisiM MIEpOXOBATOCTH HA OCHOBE 3HAYEHWH
aMIUITUTYJHO-4aCTOTHOM  XapakTepucTHku TepMmo-O/IC, pexumMoB pe3aHHs M HAYaJIbHOM  IIEPOXOBAaTOCTU
oOpabaTbiBacMOll TIOBEpXHOCTH. lIpuBezeHa METOAMKA SKCIEPHUMEHTAIBHBIX HCCIEIOBAaHUH C HCIIOIb30BaHHEM
IIMPOKOIIOJIOCHOTO aMIUIUTYAHO-9aCTOTHOTO YCTpOICTBa NPSMOTO MpeoOpa3oBaHMs BBHICOKOYACTOTHBIX CHTHAJIOB.
[IpuBeneHs!l pe3ynbTaThl AKCHEPUMEHTANBHBIX HccienoBaHuid. C IMOMOIIBIO IMOCTPOSHHON  CIUIANH-MOIEIN
Ha HEHPOMOJOOHBIX 3JIEMEHTaX CIIPOrHO3MPOBaHA HCXOIHAs MPOIOJIbHAS LIEPOXOBATOCTh U YCIOBHS ONTHUMAJIbHON
HaCTPOMKH TEXHOJIIOTHYECKOH CHCTEMBI 00pabOTKN pe3aHneM.

KaioueBble c10Ba: TEPMOINIEKTPOABIDKYINAS CHJIA, IIEPOXOBATOCTh, PEXHUMBI PE3aHHMs, SIEKTPOMArHUTHOE
n3ny4enue, SDR.

KoBanesckuii C. B., TI'aymuuy K. C. HccienoBanue aKTHBAIMOHHOIO  YKpeIuvleHHss  paGouux
MOBEPXHOCTEN JeTajeil MAallIMH ¢ IOMOIIBLIO HOBOT0 Buaa 00padoTku // Becruuk AIT'MA. —2019. — Ne 1 (45).

B ykazaHHO# paboTe paccMOTpeHa mpoOiieMa H3HOCA KOHTAKTHPYIOIIUX IOBEPXHOCTEH JaeTaliecii y3JIoB.
[pemnoxkeno pemeHre MpoOIEMBl B BHAC YKPEIUICHUS TOBEPXHOCTSH TPEHHUS C MOMOIIBI0 XMMHUYECKOTO Iporecca
SIIIAMHUPOBAHUS U aKTUBAIMH JISHCTBUS BPAIIAIOIIETOCS MATHUTHOTO TOJIS. PacCMOTpEHBI CYIIHOCTD BPAIAIOIIErocs
MarHWTHOTO TIOJIA, €r0 MPUHINI ASUCTBHU. BhIIBUHYTA THIOTE3a, YTO K MTOBEIECHHIO 3epeH Ha paboueil moBepXHOCTH
JleTald BO BpamjaronieMcsi MarHutHoMm mojie. [lpuBeneHbl pacueThl [UIsl CO3JaHUS HHCTPYMEHTa IO CO3JaHHIO
BpAIAIONIETOCs MATHUTHOTO Mo [IpuBeieHa mocie10BaTeIbHOCTh MIPOBEACHHUS YKCIIEPIUMEHTAEHBIX HCCIICOBAHUIM.
OKCIIepUMEHTAIBHO HCCIIEOBAaH METO]I TIOBBIIICHUS TBEPAOCTH M N3HOCOCTOMKOCTH 3a CUET MPUMEHEHHS] W3BECTHOTO
mpoliecca MUIAMUPOBAHUS U aKTHBAIIUU €0 JCHCTBUS Ha pabovel MOBEPXHOCTH JCTAIH C IOMOIIBIO BPANIAIOIIETOCs
MAarHUTHOTO TIOJIA. Y CTaHOBJICHBI 3aBUCHMOCTH BIHSHHUS IapaMeTpoB 0OpaOOTKH: JIUTEIBHOCTH BO3ICHCTBUSA,
BO30YXKIaroed JacTOTHl, CKOPOCTH BpallleHWs AeTad Ha 3HAaYCHHWE TBEPAOCTH W B MAGHEHWIIEM Ha PE3yIbTaThI
HU3HOCOCTOMKOCTH. Pe3ynbTaThl CBUIETENBCTBYIOT O HAIMYMM 3KCTPEMAIIBHBIX 3HAYEHUN TBEPIOCTH IIPU PE3OHAHCHOM
yacrore. OOHapyxeH 3((EeKT IKCTpeMaabHOH 3aBHCHMOCTH TBEPAOCTH OT IMPOJOJIKHTEIBHOCTH —IIpoIiecca.
Habmonaercss 3pdekT MoBHIIEHUS TBEPAOCTH MPHU YMEHBIICHUH CKOPOCTH BpAIEHUS ICTATH. JKCIIEPUMEHTAIHHO
BBITMIOJIHEHO HCHBITAHHUS HAa HM3HOCOCTOMKOCTH IOCIIE YKpeIUIeHHsA IMoBepXHOCTH. [lo pesynbraTaM HIMPHHBI clena
U3HOCA TOCIIC WCIBITAHUSA, MOJyYCHHOTO MyTEM CO3JaHHOTO YBEIMYCHHOTO W300paKeHHs JETad Kamepou, ObLIO
MOATBEPAKACHO MOBBILIEHUE M3HOCOCTOMKOCTH MOBEPXHOCTEN TpeHUs Ipu 3 MUHYTax ucnbiTanus — B 1,1 ... 1,2 pas,
mpu 6 muHyTax — B 1,3 ... 1,4 pa3a npu 9 munyTax — B 1,5 ... 1,6 pasa.

KiroueBble cJjioBa: [OJNTOBEYHOCTh, HM3HOCOCTOWKOCTh, TBEPAOCTh, OJMHWIAMHUPOBAHHE, BpaIIaroOIIeecs
MarHUTHOE TIOJIe, BO30YXKIarolas 4YacToTa, JJIMTEIBHOCTh BO3JICHCTBHUS, WCIBITAHHE, CKOPOCTh BpallCHHS,
MOJENMPOBaHKE, TOBEPXHOCTHO-aKTHBHOE BEILIECTBO.

Oueiinuk C. 10., Konornaun I1. . UcciienoBanne cnocoda packaTbIBaHUSI KPYNMHOradapuTHHIX BKJIA-
JbIeH MoAIMIHUKOB cKoIbkeHus1 // Becthuk JITMA. — 2019. — Ne 1 (45).

B crartee mpencraBiieHO MCCIEAOBaHNE CIIOCO0a pacKaThIBaHUS aHTH()PUKINOHHON MMOBEPXHOCTH KpymHOrada-
PHUTHBIX BKJIAJBIIIEH MOAIINITHUKA CKOJIBKEHUSI, UCTIOIb3YEMBIX B KOHCTPYKLMSIX MPOKATHBIX CTAHOB B KAQUECTBE OIOPHI
BasikoB. [IpemnoxkeHHblid crnoco0d (UHMIIHON 00pabOTKM YKa3aHHOH IOBEPXHOCTH OTHOCHTCS K TIOBEPXHOCTHO-
TUTACTHYECKOMY J1e(hOPMUPOBAHNIO. AHAIN3 HAYYHO-TEXHWIECKOH JINTEpaTyphl TOKa3al HEAOCTATOK JAHHBIX O BIMSHUN
PEeXUMa TUIACTHYECKOTO Je(OPMUPOBAHUS HAa M3HOCOCTOWKOCTh 0ab0HMTa M Ka4ecTBO 00pabOTaHHOW MOBEPXHOCTH.
[losTOMYy mpUMEHEHHE ITOBEPXHOCTHO-IIACTHYECKOTO JAe(OpPMUPOBaHUS TpU 00paboTKe aHTH(OPHUKIHUOHHBIX
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MOBEPXHOCTEH BKJIAIbIIIeH OrpaHUYeHO. BHYTpPEHHSS MOBEPXHOCTh BKIAMBIIICH JOJDKHA COOTBETCTBOBATH BBHICOKHUM
TpeOOBaHUSIM IO IOMYCKY (POPMBI, IIEPOXOBATOCTH, TOYHOCTH I10 TOJIIIMHE B JIIOOBIX MPOTHBOIOJIOKHBIX TOUYKAX BHYT-
pPEHHEH M BHEIIHEH MOBEpXHOCTH. [ BTYJIOK-BKIIABIIIEH C IETIBbI0 MOBBIIIEHHUS] N3HOCOCTOMKOCTH HEOOXO0AMMO T10-
JIy4aTh M3MENBYCHHYI0 MHUKPOCTPYKTYpy 0ab0mToBOro cios. B ocHOBY cmocoba moctaBieHa 3agada CHIDKEHHS IT0-
TPELIHOCTH (HOPMBI U TOYHOCTH BHYTPEHHEH NMOBEPXHOCTH OTHOCUTENHHO BHEIIHEH, IEPOXOBAaTOCTH ITOBEPXHOCTHOTO
CJIOS1, TIOJTyYE€HHE MENKO3EPHUCTON CTPYKTYPHI U UCKITIOUEHHS ITEPEeHOCca OTPEUTHOCTH TEXHOJIOTHYECKOH CHCTEMBI Ha
TIOBEPXHOCTH BO BpeMsi 00paboTku. PaccMmaTpuBaemast BTyJIKa-BKJIAJIBIII UMEET HU3KYIO JKECTKOCTh. [IpHuBeneHs! mc-
CIIeOBaHUS BIWSHUS BEIMYMHBI HOPMaJIbHOW CHIIBI, IEHCTBYIOIEH BO BpeMs Ipoliecca packaTKH, Ha TOYHOCTh (op-
MBbl. Pacuer morpeniHocTy, KoTopasi BO3HHKAET M3-32 OT)KMMa HEXKECTKOW 3ar0TOBKHU IOJ] JEHCTBHEM CHIIBI, OBUIO BbI-
TTOJTHEHO TPH TTOMOIIM MOJIETIMPOBaHMs B mpukiagHoii nmporpamme SolidWorks Simulation. Pacuyer mokasan, uro mo-
TPELIHOCTD HE MPEBBIIACT JOMYCTUMYIO. IIpencTaBieHHbI crocod o0pabOTKH MOBEPXHOCTH IO3BOJIUT: HCIPABHThH
omnOKy (OpMbI HOBEPXHOCTH B IPOIOJILHOM H PAHAIILHOM CEUSHHUH JI0 3asBIEHHON TOYHOCTHU IO YEPTEKY; MCKIIIO-
YHUTH TIEPEHOC MOTPEUIHOCTH TEXHOJOTMYECKOW CHCTEMBI Ha IIOBEPXHOCTHh BO BpeMs 00pabOTKH; CHH3UTh IIEPOXOBa-
TOCTB IIOBEPXHOCTH M H3MENBYUTh MUKPOCTPYKTYPY MOBEPXHOCTHOTO CIIOSL.

KaioueBble ci10Ba: NOAIMMITHUK CKOJIBKECHUS, aHTUPPUKIIMOHHBIN €10, 6a00UT, packaTka LIapUKOM, IIapH-
KOBBIH pacKaTHUK, IIOTPEIIHOCTD (POPMBI.

laberss A. A. IIpouHocTh cTekJa, MOAM(PUUMPOBAHHOIO MeETOJAMM HAa OCHOBe HOHHOr0 OOMeHa
u TpaBienus // Becthux AJI'MA. — 2019. — Ne 1 (45).

[Tpoananu3upoBaHbl COBPEMEHHBIE METO/IbI YIIPOYHEHHS CTEKJIA, OCHOBAaHHBIE Ha YaCTUYHOM yCTPaHEHUH Jie-
(PEeKTOB MOBEPXHOCTHOTO CJIOS MJIM OJIOKMPOBAHUM Ee(EKTOB, a TAKXKE NMPHUMEHEHUH KOMOWHAIMK 3TUX METOHOB. Pac-
CMOTpEHbI OCOOEHHOCTH METOla MOHHOTO OOMEHa B COJIEBOH BaHHE, KOTOPBIH 3aK/IIOYAaeTCs B BHITECHCHHH HOHOB
HaTpHs HOHAMH KaJus M CO3JIaHNH, 32 CUET 3TOT0, HANPSDKEHUH CKaTHS B TIOBEPXHOCTHBIX CIIOSIX CTEKJIA.

HccnenoBans! crekia TOMIMHON OT 3 MM 10 10 MM B HICXOHOM COCTOSIHUM M MOJM(UIIPOBAHHBIE MPOMBIIII-
JICHHBIMH TEXHOJIOTHSIMHA XUMHYIECKOTO TPABJICHHS, HOHHOTO OOMEHa, a Takke KOMOMHNPOBaHHOH 00pabOTKON TpaBiie-
HHUEM C MOCIEAYOIUM HOHHBIM 00MEHOM. DKCIIEPUMEHTAIBHO ONpEeIeHbl MUHUMAaJIbHbIE, MAKCUMAJIbHBIE U CPETHHE
3HAYEHUs Mpejieia MPOYHOCTH IUIACTHH U3 CTEKJIa B HCXOTHOM M MOJIM(HIIMPOBAHHOM COCTOSIHUM IPH KPaTKOBPEMEH-
HOW Harpy3ke B yCIOBHUSIX OCECUMMETPUYHOI'O M3TH0a C JIOKATM30BAaHHON OOJACThIO HArpyKeHHs. AHanu3 MOJTydeH-
HBIX PE3yJbTAaTOB ITOKa3all, YTO, BCJIEICTBHE PAa3HUIIBI KAUECTBA CTEKOJ B HICXOJHOM COCTOSIHUM U CJI0)KHOCTH KOHTPOJIS
(akTHYEeCKNX PEKHMMOB YNPOUYHEHUs, BEIMYMHA Tpenesia MPOYHOCTH XapaKTepU3yeTcs 3HAYUTENbHBIM pa3zdopocoMm
B 3aBHCUMOCTH OT TOJILIMHBI IeTajel U3 CTEeKJIa.

ITpu pacuere 3¢ dexra ynpouyHeHHsI B HOHHO-OOMEHHOM CTEKJIE HCXOIMIIN U3 TOTO, UTO JICHCTBUIO OCTaTOYHBIX
HaNpsDKeHUH CKaThsl B MOJU(HUIIMPOBAHHOM CJIO€ COOTBETCTBYET HEKOTOPBIH YCIIOBHBIH KOI((PHUINEHT HHTCHCHBHO-
CTH HamlpsDKEHHUH, KOTOPBIN OoTpaxkaeT «3(PQEKT 3aKPBITHS TPELINHB, 00YCIOBICHHBIN NEHCTBUEM ATUX HANPSHKEHHH.
Ha ocHoBe y4eta 310or0 3(h(heKTa 1 TMHEHHOCTH paCHpeeNeHHs OCTATOUHBIX HANPSDKCHNH CKATHS 110 TOJIIIMHE MOJIH-
(UIMPOBAHHOTO CIIOS HAMICHBI BEIWYMHA 3THUX HANpPSDKCHWH HA MMOBEPXHOCTH MOHHO-OOMEHHOTO CTEKJa M IIyOmHa
YIPOYHEHHOTO CIIOsl. DPPEKT YIPOUHEHUS TPABICHOTO CTEKIIA C IMOCIEAYIONINM HOHHBIM OOMEHOM OIpEeIeNIeH IKCIIe-
PUMEHTAIBHBIM U PACUETHBIM METOJAMH. Y CTaHOBIEHO, YTO IIPOIECC MOHHOTO OOMEHa HECKOJBKO MOPTHUT MOBEPX-
HOCTh cTekJa. IlepcriekTHBbl KOMOMHUPOBAHHOM 00pabOTKH C TOYKH 3pPEHUsI MOBBIIICHUS IPOYHOCTU CTEKJIA COCTOSAT
B KOHTPOJHPYEMOM yIaJIEHUU 04€Hb TOHKOTO IIOBEPXHOCTHOTO CJIOS C MOCJIEAYIONEH 3aIlUTON MOBEPXHOCTH.

KaioueBsbie ciioBa: cTekIio, IPOYHOCTh, HOHHBIH 0OMEH, TpaBlIeHHE, KOMOMHHPOBaHHAs! 00paboTKa, 0CTaTOY-
Hble HaNpPsDKEHNUs, SPPEKT YIIPOUHEHUS.

3axapenkos /. 0., lllatoxun B. M. AHa/IN3 YaCTOTHBIX XapPAKTEePUCTHK MaTeMaTH4YeCKOH Moje/H H-
3eab-reHeparopa 3TI- 1 // Bectauk ATMA. — 2019. — Ne 1 (45).

W3BecTHBIE METOIBI, aNlTapaTHHIE CPEACTBA U MPUKIATHOE IPOTPAMMHOE 00ECIIeUYeHNE OLIEHKN HICHTUIHOCTH
pa0boYnX IUKIIOB AU3ENb-TEHEPATOPa UMEIOT OTPAaHWUICHHYIO TOYHOCTh M MTPOM3BOANTENBHOCTE. [Ipenaraercss KOCBeH-
HBII METOJ] OIICHMBAHU HACTPOEK IIpoIiecca MMoJauy TOIUIMBA M BO3/AyXa B LIIMHIPHEI HA OCHOBE 00pPaOOTKH YaCTOTHO-
MOJYJIMPOBAaHHOTO CUTHAJIa CKOPOCTH BpalleHHsl KoJIeHYaToro Bana. MccnenoBana KHHEMaTH4ECKas CXeMa MOCTPOSHHUS
mammnHoro arperata 3T/I-1. B pe3ynpraTe aHanm3a 0COOEHHOCTEH €€ MOCTPOSHHs YCTAaHOBJIICHO, YTO IONYYUTh CHT-
HaJl I3MEPUTENbHON HH(POPMALIMH O CKOPOCTH BPAIIEHHS KOJIEHYAaTOTrO Bajla BOSMOXKHO IIyT€M YCTaHOBKH IIEPBUYHOTO
npeoOpa3oBaTesst BO3je MePBOH Macchl BHITYCKHOTO Bajla. B kauecTBe JeTepMHUHHUPOBAHHON MaTeMaTHYECKOH MOJIEIN
KWHEMaTHYeCKOW CXeMBI JIH3elb-TeHepaTopa MpeyioKeHa MeXaHHYecKasi CUCTeMa C TpeMsl CTENeHAMHU cBoOobI. u-
HaMUKa IMJIMHAPOBBIX MAcC OMKCaHa CUCTEMON MHTErpo-auddepeHnnabHbpIX ypaBHEHHH, KOTOPbIE YCTaHABIHBAIOT
MH(QOPMAIMOHHBIE CBS3M MEXIy padOTON LWIMHIPOB M CHTHAJIOM (DIyKTyalHii CKOPOCTH BpAaIIeHHUs IEPBOH MacChl.
[Momy4ens! nepenaroynpie GyHKIUHM TPAKTOB «IMIIMHIP-KOJICHYATHIN Ba» M ¢ TOMOLIBIO IPOTPAMMHOTO 00eCTICUeHHUS
MATLAB noctpoeHs! ux JIorapupMHUIECKHE aMIUTUTYIHO-9aCTOTHBIE XapaKTepUCTUKH. KommbloTepHOE MoaennpoBa-
HHUE MPOILECCOB MOJauyl TOIUIMBA B IMIMHAPHI MammHHOTO arperara 3T/I-1 BBIMOTHSETCS C MOMOIIBIO aMIUTUTYTHBIX
K03(p(HpUIMEHTOB M YaCTOTHOTO TMPEACTABICHHS PA3HOCTHOTO KPYTSMIETO MOMEHTa. VH(opmMannoHHas TEXHOJOTHS
OLICHKH WICHTUYHOCTH Pab0YMX IIMKIJIOB MOCTPOCHA HA OCHOBE PEIICHNUS MEPEOIPEAEIEHHOI CHCTEMBI alNreOpandecKnx
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YPaBHEHHH C MCIOIb30BaHUEM AITOPUTMA MUHUMH3AINH HEBSI3KH. COOTBETCTBYIONINE allIapaTHBIE CPEACTBA HAa OCHO-
BAaHWM PACCUNUTAHHBIX 3HAYECHHI aMIUIUTYIHBIX KO3()(UIHEHTOB (OPMHUPYIOT MPOrpaMMHBIE W3MEHEHHsS HACTPOEK
IIPOLIECCOB M0JIauyl TOIUIMBA U BO3[yXa B LIMIIMHIPEI An3enb-reHeparopa 3T/I-1.

KaioueBble ci10Ba: 4acTOTHO-MOIYJIMPOBAHHBIN CUTHAJ, (IIyKTyallud, KOCBEHHBIH METOJ U3MEPEHU, MaTe-
MaTu4ecKasi MoJiesIb, KOMIBIOTEPHOE MOJIEIMPOBaHIE, HH(POPMAIIMOHHAS TEXHOJIOTHSL.

Jlaynukonuc B. B., Tpomuii A. A., UBuenkos H. B. HccienoBanue acHHXPOHHBIX 3JIEKTPONIPUMBOI0OB
Nnoaavyu MeTajaope:kyuux crankos // Becruuk ITMA. — 2019. — Ne 1 (45).

B coBpemenHbIX nprBogax nogayn craHkoB ¢ YITY ucnonb3yror, B OCHOBHOM, CHHXPOHHBIE JBHUTATEIH, JIBU-
TaTely IMOCTOSIHHOTO TOKA ¥ IMAaroBbie ABurateiar. OCHOBHBIM HEJAOCTATKOM TAaKHUX JIBUTATENEH, SBIISIETCS BBICOKAS CTO-
AMOCTh ¥ CJIOKHOCTH OOCITYy>KUBaHHS. ACHHXPOHHBIC IBHUTATEIH, B CBOIO OUYepelb, MPAKTUICCKA HE MPUMEHSIOTCS.
Pa3BuTHe COBPEeMEHHBIX CHCTEM YIPABICHUS IMO3BOJAET JOCTHYh HEOOXOAWMOW TOYHOCTH YIPABICHHS CKOPOCTHIO
ACHHXPOHHOTO IBHTAaTENs, YTO OTKPBIBAET BO3MOXHOCTh MX HCIIONB30BAHUS B MPHUBOJAAX MOJAYM MAJOMOIIHBIX Me-
TAIJIOPESXKYIMX CTaHKOB. CHCTeMa BEKTOPHOTO YIPABJICHHUS SIBISCTCS OJHOW M3 HanOojee MOMyIIPHBIX U AP PEeKTHB-
HBIX TEXHOJOTUH PEryIMPOBaHUS KOOPIUHAT aCHHXPOHHOTO IBUTATEINA. [[pUHITMIT BEKTOPHOTO yIIpaBlieHHUsI OCHOBBIBA-
€TCsl Ha PETYJIMPOBAHUN BEJIMUUHBI M YIJIa TOKA U HANPSHKEHUS Kaxaoi ¢aspl. KoHTposlb KpyTAIIero MOMeHTa, B 3TOM
clly4ae, JIOCTUTaeTcsl yTeM YIPaBJIeHUs] BETMYMHOW MarHUTHOTO MOTOKa. [Ipy BEKTOPHOM yIIpaBJIEHUH CUCTEMA KOOP-
JMHAT d-g TIPUBS3aHa K BEKTOPY IOTOKOCIEIUIEHHs poTopa, Onaroiapsi 4eMy JOCTUTAETCsl pa3/ielieHHe YIPaBIISIOIINX
BO3/ICHCTBUI AJIs1 HOTOKOCLEIICHUSI POTOpa JBUTATEIIsl M KPYTAIIEro MOMEHTa. DTO MO3BOJISIET YIPABISATh ACHHXPOH-
HBIM JIBUTATEJIEM MOA0OHO TOMY, KaK IIPOMCXOANT YIpPABJICHHE JABUTATEIeM MOCTOSHHOTO Toka. K ToMy ke, acCHHXpOH-
HBII JBUTATEIh JIUIIICH TITABHOTO HEJOCTATKA IIIATOBOTO JIBUTATEIIS, KOTOPBIXA 3aKITFOYACTCS B JUCKPETHOCTH U3MEHECHUS
CKOpOCTH M MOMEHTa Ha Bally, YTO HETATHBHO CKa3bIBaeTCS Ha KadecTBe oOpaboTku. B mamHOi craThe mpencraBiieH
TIPUHITAT CHHTE3a U HACTPONKHU CHCTEMBI BEKTOPHOTO YIIPABIICHIUS aCHHXPOHHBIM JICKTPOIIPHBOAOM ITOIatH.

B xoze paboThl OBUIO MPOBEIEHO MOJEIMPOBaHHE B MakeTe MpukiagHbix nporpamMm MATLAB Simulink
U TIOJTyYeHBI TPA(UKHU MEPEXOJHBIX MPOIECCOB MPH PA3IMYHBIX 3a[aHUsIX M0 MOJIOKEHUI0. B pe3ynbraTe aHanmsa mo-
JIY4eHHBIX rpaMKOB BHIHO, YTO MPH OOJBIIOM 33aJaHUH Ha MOJIOKEHUE CHCTEMa OTpadaThIBaeT ero ¢ Mepeperyinmupo-
BanueM. [Ipu mManom 3agaHum nepeperyaIupoBaHue CTpPEMUTCs K Hymo. CrcTeMa BEKTOPHOTO YIIpaBlIeHUs! o0ecreyrnBa-
€T CTaTM4YeCKHe W JAWHAMUYECKHE PEKUMBI PaOOTHI, COOTBETCTBYIOIINE TPEOOBAHMSM, MPENBSIBISIEMbIM K IPHBOAM
NOJIaYM METAJUIOPEKYIINX CTAHKOB, YTO OOOCHOBBIBAET LIENIECOOOPA3HOCTh UCIIOIB30BaHHS aCHHXPOHHOTO JIBHTIAaTElsl.
3T0 CcrIocOOCTBYET YIYUIICHHIO 3KOHOMHYECKNX IOKa3aTeled (CTOMMOCTh, 3aTpaTbl Ha OOCIyXHMBaHHWE M Ap.) BCeH
CHCTEMBI DJIEKTPOIIPUBOIA.

KnioueBble ciioBa: BEKTOp MOTOKOCHEIJICHHS, BEKTOPHOE YIPABIEHHE, CUCTEMa KOOPAMHAT, aCHHXPOHHBIH
JBUTATEINb, JJIEKTPOIIPUBO]I, PETYIITOP, MOIEIIMPOBAHIE, TIEPEXOIHBIE ITPOIIECCHI, YHCIIOBOE MPOTPAMMHOE YIIPaBICHHE.

Jlopus M. I'. Haxoxnenue nmyTeil o0ecrneyeHHsi MAKCMMAIbHOMH 3(pdeKTUBHOCTH padoThl KOJIOHbI CHH-
Te3a MeTanoJia // Bectauk IITMA. —2019. — Ne 1 (45).

B pabote npemnaraercs MoAxoa K pa3paboTKe CHCTEMbI YIIPABICHUSI C MOJAENBI0 MHOTOMOJIOYHON KOJOHHON
cuHTe3a. IIpu s3ToM KOMOMHMpOBaHHas (popMa MOJETH MO3BOJISIET UCIONIB30BATh IPEUMYILECTBA 3KCIEPHUMEHTAIbHO-
CTaTHCTHYECKOTO M JETEPMHUHUPOBAHHOTO TIOIXOMO0B JUIS JOCTHXKEHUs BBICOKOW a/IeKBaTHOCTH, MPOCTOW aJanTupye-
MOCTH M IIUPOKOTO AMAIa30Ha IPUMEHEHUs, YTO SBISIETCS KIFOUEBBIMH aclieKTaMH NPU ONTHMHU3AIMU U YIPaBICHUN
CJIOKHBIMU TEXHOJIOTHYECKMMHU 00BbeKTaMHu. C HMCIONB30BaHUEM 3TOTO IMOJXO0Ja pa3pabdoTaHa MOJENb TPEXMOJIOYHON
KOJIOHHBI CHHTE3a B IPOM3BOJICTBE MeTaHoa. Ha OCHOBaHMM ITOJy4E€HHBIX pe3yIbTaTOB pa3padaThIBAIOTCS IIPOrPaMMBI
JUISL pealM3aliy IpeiokeHHbIX anroputMoB B ACY TII mpowm3BoiacTBa MeTaHOda, a Takke BeAyTcsi paboThI
TI0 aIalTaliyd UX K NMPOM3BOACTBY METaHOJIA. BHenpeHWe JaHHOH CHCTEMBI MO3BOJIUT CY3UTh AWANa30H IIapaMeTpoB
TEXHOJIOTHYECKOT0 TpoIiecca BOKPYT ONTHMAIBHOTO 3HAUEHHSI, KOTOPOE MPUBEAET K MOITYyYSHHIO PEaTbHOTO SKOHOMH-
geckoro 3¢ ¢ekra. Pazpaborana yrouneHHast HHQOPMAITMOHHO-JIOTHIECKAsT CXeMa KOJIOHBI CHHTE3a METaHOoJIa, KOTopast
M03BOJIMJIA YTOYHUTh MHOXKECTBEHHBIE BHYTPEHHME CBSI3M OOBEKTa YIPaBJICHHUS M OXapaKTEpU30BaTh UX BIHMSIHUE Ha
HCXOAHBIE KOOPIMHATHI KOJIOHH CHHTE3a MeTaHona. Pa3paboTaH anroputM padOTHl CHCTEMBI YIIPABICHUS C MOJCIBIO
KOJIOHHOH cuHTe3a MeTaHona. [lomydeH oOmmit BU MaTeMaTH4ecKOi MOJENIH KOJOHHBI CHHTE3a METaHOJIa CO BCTPO-
€HHBIM BHYTPEHHHMM TEIJIOOOMEHHHKOM, YTO IO3BOJIMIO MOJYYUTh YPABHEHNE KPUTEPUS ONTHMAIBHOCTH pabOThI KO-
noHHbI. [TpeanokeHHbIi Mo1X0/1 TO3BOJISIET Ha OCHOBE PEIICHHS ONTUMU3AIIMOHHON 331a4M MOJTYYUTh TaKHe 3HAUeHHs
3aTpaT «XOJIOAHBIX» OalmacoB, MPH KOTOPHIX KOJOHHA OyJIeT padoTaTh B YCIOBHSX, OJHM3KMX K ONTHMAIbHBIM.
3TO TO3BOJISIET OCYIIECTBUTH OBICTPBIA «OPOCOK» CHCTEMBI B 00JIacTh, OJIM3KYI0 K onTuManbHOH. [locie atoro onTu-
MaJIbHOE Ha IPaKTUKE 3HAUYCHMs KOHIEHTPALMM METaHojla Ha BBIXOJIE KOJIOHHBI CHHTE3a (MakCHMallbHOE 3Ha4YeHHUE)
HaXOJHTCsS C UCIIOJb30BaHWEM Merona Xyka-J[xuBca. Pa3paborana (yHKIMOHaNIbHAS CXeMa aBTOMAaTH3allMH W MPO-
aHATM3UPOBAH KOMIUIEKC TEXHHUYECKNX CPEICTB, HEOOXOMMMBIX JUTS PealN3alny MPEAIaracMoi CHCTEMBI.

KaioueBble c10Ba: cuCTEMBI yNpaBICHUS C MOJENBIO, MaTeMaTH4ecKass MOZEb, aJrOPUTM ONTHMAIBHOTO
yTIpaBIeHUS, ONITHMHU3AIMOHHAs 331a4a, ONTUMAIBHOE 3HAUCHHUE.
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Jlwra A. B.,, Makmanues B. I'., ApanacreBa M. A. PazpaGoTka TpexmMepHOii Mojeu npouecca 3aTBep-
JAeBaHMsA cTATU B Kpucrapnuzarope / Becrunk IT'MA. — 2019. — Ne 1 (45).

C nenbio pa3paboTKK MEPONPUSITHI MO MOBBIMEHUIO 3P ()EKTHBHOCTH pabOThl MAIIMHBI HETIPEPHIBHOTO JIUThS
3aroroBok (MHJI3) B craTthe OBLT HCCIENOBaH MpPOIECC OOpa3OBaHUs KOPOYKH. BbUIa CO37aHO TpexXMepHas MOJEb
npolecca 3aTBepeBaHus, KOTOpasi MO3BOJISIET PACCMOTPETh CIUTOK B MPOJOJIBHOM M TONEPEeYHOM cedeHuH. Paspabo-
TaHHas TpeXMepHas MoJenb Ipoliecca 3aTBepAeBaHus crand B MHJI3 nckirodaeT morpenrHocTy, UMEINUe MecTo
B IPYTUX HCCIIEOBAaHMSAX YUYCHBIX M OOJiee TOYHO OIMCHIBAET IMPOIeCC KpUcTaum3anuu. beuia paspaborana Girok-
CXeMa aJITOpPUTMa IIOCTPOCHUSI TPEXMEPHOH MOJIENI B PEXKHMME peajlbHOTO BpeMeHHU. [l peanu3aniy CHCTeMbl Obuia
ucrosp30Bana rpaduueckas 6nomroreka OpenGL, xoropast B ommune ot 6ubmmorexy DirectX mo3BossieT nepeHecTn
porpaMMHOe oOecrieueHrne Ha pa3nudHble miatdopmbel. [Ipu mepecdere TemmepaTyp BHYTPH CIHTKA HCIIONB3YETCS
MeTOJ] KOHEUHBIX paszHocTeil. [locTpoeHne TpexMepHOil MoJenu mporecca 3aTBEpAeBaHHs CTalH B KPHCTALTU3ATOPE
MHJI3 HarnsamHO OTpaXkaeT pachpeielieHHe TeMIIEpaTyp B CIUTKE, TPaHUIy (a30BOTO Iepexo/a, a TakkKe IpeaoCcTaB-
JISeT TOJIB30BATENI0 BO3MOKHOCTh MIPOCMATPHUBATE CIUTOK B MPOM3BOJIBLHOM cedeHUH. CINTOK MOAETHPYETCS] MHOXKe-
CTBOM IIOJINTOHOB, IMTOKPHIBAIOIINX CEUCHHE CIUTKA M €ro rpaHuIlpl. L[BeT Ka)k10ro MojauroHa onpeaesnseTcs TeMiepa-
TypO# COOTBETCTBYIOIIETO y4yacTka ciuTKa. C IeIbi0 BHU3yaJbHOTO DPa3leNeHHUs KUAKOM M TBEPIOM YacTHU CIHUTKA
B Pa3JIMYHBIX JHMana3oHax TeMIlepaTyp ObLIM MOCTaBJIEHBI B COOTBETCTBUE Pa3IMYHbIEC IIBETOBBIE TpaueHTHl. J[okaza-
HO, YTO TeMIIepaTypa MOBEPXHOCTH HENPEPHIBHOIMTOTO CIMTKA 110 Mepe MPOABIKEHHS €ro Mo KPUCTATH3aTopy HMH-
TEHCUBHO TaJaeT ¥ TOJbKO B HIDKHEH YacTH KPHCTaJUIU3aTopa MPOUCXOAUT pa3orpeB chopMHUpOBaBILIEHCS KOPOUKH,
YTO 00YCIJIOBJICHO 3HAYUTEIILHBIM YBEJIIMUECHHEM T'a30BOTO 3a30pa MEXK/IY CIUTKOM U KPHCTaJUTU3aTOPOM, UTO MOJTBEP-
KIIaeT aJeKBaTHOCTh pa3paboTaHHON MozenH. ['paduk pacnpenesieHus: TeMIlepaTyp Mo MONepeyHOMY CEUEHHIO HeTpe-
PBIBHOJIUTOTO CIIUTKA B KPUCTAIM3aTOPE MMEET TAKOH XKe BHJ M JIaeT XOpoIllee BU3yaIbHOE TPEICTABICHHE O TEMIIe-
PaTYpPHOM COCTOSTHHH BCETO IONIEPETHOTO CEYCHHUS 3aTOTOBKU. B pesynbraTe pa3paOOTKH M HCCIIEIOBAHUS TPEXMEPHOM
MOJIeNH TIpoIlecca 3aTBEpACBAaHUS CTalH OBUIM MOJYYCHBI TpadWKd, MAIONIME XOpOIIee BU3YAIBHOE IPEICTaBICHHE
0 (a30BOM COCTOSTHMM MeTajula M JUHAMHKY ero npeoOpa3oBaHus (KHIKWI MeTasul, n[ByX(dasHas 30Ha, TBEpAbId Me-
TaJJI) BO BCEM IONEPEYHOM CEYSHHH 3ar0TOBKH. Pa3paboTaHHas B cTaThe TpeXMepHas MOIENb Mpoliecca 3aTBepeBa-
HUSI CTalli MOXKET OBITh MCIIOJb30BaHa B MCCIIEAOBAHMH Ipoliecca 00pa30BaHUsl KOPOUKH CIHMTKA B KPUCTAIIM3aTOPE
pazmuasix MHIJI3.

KaioueBbie ciioBa: MalmHa HEITPEPHIBHOTO JINThS 3aTOTOBOK, CJIMTOK, KPUCTAIIIM3ATOP.

Hpuniimak b. K. OnTuMHu3anysi MOMEHTA BEKTOPHO-YNIPABJISIEMOr0 ACHHXPOHHOTO IBUIaTe/Isl B pesKuMe
ocJ1a0JIeHHs MOJIsl ¢ HU3KOH MapaMeTpHu4ecKoil YyBCTBUTEIbHOCTHIO // BectHuk ITMA. — 2019. — Ne 1 (45).

B craree paccmarpuBaeTcsi TeMa MOBBIIICHUS TIOKa3aTelel KauecTBa BEKTOPHO-YIPABISEMbIX aCHHXPOHHBIX
nsurareneit (All), KoTopeie paboTalOT KaK Ha ropas o HU3MINX, TAaK M B HECKOJIBKO Pa3 BBICIINX OT HOMUHAJIBHOMW CKO-
poctsix poropa. Ha ceronHs n3BeCTHBI HECKOJIBKO BapHAaHTOB CHCTeM aBToMaTmdeckoro ympasieHus (CAY) A/l ¢ mak-
CHMH3aIMeil MOMEHTA B 30HE OCTA0JICHNS MO ITyTeM MPSIMOTo (POPMUPOBAHUS ONTUMAIBHOTO MOTOKA. BaskHBIM mpe-
HUMYIIECTBOM 3THX CHCTEM SBIISIETCS MOTCHIUAIbHAS BO3MOXKHOCTH IOJIyYEHUs! BBICOKOM TOYHOCTH 3KCTPEMAIbHOTO
ynpasieHust. OHAKO M3MEHEHUs HaNpsDKEHUs! NMUTaHUS WHBEPTOpPA M aKTHBHBIX CONPOTHBIEHHH JBUTaTeIsl MOXKET
PE3KO YXYALINTh TOYHOCTh ONTHUMM3ALMU. IIpoBeneHHbIE YMCIEHHbIE WCCIEIOBAaHMS IS ABUTATENs] MOIIHOCTBHIO
30 kBt nokazanu, 4To MakCUMaibHas OTHOCHTENbHAs OIIMOKA ONTHMHU3AIM MOMEHTa BCJIEICTBUE U3MEHEHUH Harps-
JKCHUSI TUTaHUSI MHBEPTOPA JIOCTHTaeT HECKOJIBKUX JECSATKOB IPOIIEHTOB, a BCIEACTBHE M3MEHEHUI TepMO3aBUCUMBIX
COTNPOTHUBIICHUH JIBUTATElIs — COCTABIISIET OKOJIO JIECSITH MPOLEHTOB. [109TOMY Ba)KHOW M aKTyalbHOU SIBJISIETCS 3a/1a4a
CHIDKEHUSI TTapaMeTPUIEeCKOW TyBCTBUTEIBHOCTH YKa3aHHBIX cucTeM. Llenbio Hacrosmeil paboThl SBISETCS MMOCTpoe-
HHUE onTuMu3aropa MoMeHTa apurareisi (OMJ]) B pexnme ociabieHus 1Moisi, KOTOPBIH 00eCTIeYnT BBICOKYIO TOYHOCTD
(YHKIIMOHMPOBAHHUS B YCIOBHSX CYIIECTBEHHBIX M3MEHEHNH HANPSIKEHHS MMTAHUS HHBEPTOPA U aKTHBHBIX COIPOTHB-
neanit AJl, n OyIeT HEeCIOXKHBIM IJIS TIpakTHYecKor peamm3anun. [Ipemxmoxen HoBbii OM/] Ha 6a3e MOUCKOBBIX Tab-
mmn (look-up tables), koTopsrit paboTaer cinemyromuM ob6pa3oM. B momckoBbie TaONHIIBI 3aMTUCHIBAIOTCS] TPH OTIOPHBIC
KpHBbIE, KOTOPBIE SIBIISTIOTCS ONTUMAIIbHBIMH 3aBUCHMOCTSIMU TIOTOKOCLIETIEHHS POTOPa OT CKOPOCTH JABUTATEIs [UIs
HOMHHAJIBHOT'O, MUHUMAaJIBHOTO ¥ MAaKCHMAaJIbHOTO HANpPsDKEHUS! MMTaHUS MHBEPTOPA COOTBETCTBEHHO. Iyt TeKyIux
OTPUIATENIbHBIX OTKIOHEHUH HaNpsDKEHHUs MHUTaHWsS WHBEPTOpAa OLICHKA ONTHMAJIBLHOTO IOTOKOCLEIUIEHHS pPOTopa
OIpeZIeTIsIeTCs KaK B3BELIEHHOE CPeHEE MEX/ly BBIXOJaMH TIEPBOIl M BTOPO TabnuIy, a JJIsl MOJIOKHUTENBHBIX — NEPBOH
U TpeThel Tabiui. ITO MO3BOJISIET KOMIIEHCHPOBATH BIHMSHUE KoJieOaHWI HANpPsDKEHUST Kak Ha TPaHUYHYIO (0a30BYIO)
CKOPOCTh, TaK M Ha (OpMy KPHUBOH ONTUMAIBHOTO IMOTOKOCHEIUICHWs. BbIIM MpoBeAeHbI YUCICHHBIE WCCIIEIOBAHUS
CAY AJl ¢ npeano>keHHbIM ONTUMH3aTOPOM Ha UHTepBase ckopoctel oT 0,5 10 5 HOMUHANBHBIX 3HaueHuil. Pe3ynbraTsl
MOKa3aJIM, YTO MaKCHMallbHash OTHOCHTENbHAsI OIIMOKa ONTUMH3ALMM MOMEHTa He mpeBbimaer 1-2 %. [lomyuennas
TOYHOCTH JIOCTAaTOYHO XOpOIIasi, OHa 0oJjiee YeM Ha MOPSJIOK IPEBHIIAET TOYHOCTh ONTHUMHU3AIMA MOMEHTa 0e3 KOM-
TICHCAINN MTapaMEeTPUIECKUX H3MEHEHHUH.

KnioueBble cjioBa: aCHHXPOHHBIH ABHTATENb, OCIa0IeHNe MO, ONTHUMHU3aIMs MOMEHTa, apaMeTpryIecKas
qyBCTBUTEIHHOCTH, TONCKOBAs TabnuIa.
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Pa3z:xuBun O. B., Pynaxos U. B., Oxpumenko A. H. PazpadoTka n ncciegoBaHue CHCTeMbl YIIPaBJICHHSA
JABYX/IBHTaTEJbHOI0 3JEKTPONPHBOAA CKPeOKOBOro KOHBeiiepa Il TPaHCNOPTHPOBaHMs yrisi // BecTHuk
AIMA. - 2019. — Ne 1 (45).

B cratbe pemieHa akTyanbHas Hay4HO-TEXHUYECKas 3afada UCCIEIOBAaHUS MPOLECcCa YNPaBIE€HUs] MHOTOBU-
raTeJIbHBIM 3JIEKTPOIIPHBOIOM CKPeOKOBOTO KOHBEHeEpa B MEPEXOIHBIX PEKMMaX MTyCKa M TOPMOXKEHHS TATOBOTO Opra-
Ha. [IpoBesieHO nccienoBaHne 0COOEHHOCTEH TEXHOJIOTHYECKOTO MPOIEcca PETyINMPOBaHNS CKOPOCTH JIBYXIBUTATEIb-
HOTO 3JIEKTPOIPHBOAA, COCTOAIIETO M3 TOJOBHOTO M XBOCTOBOTO jaBurateneil. [IpoBeneH aHanmu3 (yHKIMOHHMPOBAHHS
00beKTa, M0 KOTOPOMY YCTaHOBIICHBI IAapaMeTPHI Tpoliecca YIPaBIeHH. Y COBEpPIIEHCTBOBAHA MaTeMaTHIECKash MO-
JIeTb YaCTOTHOTO PEryJIMPOBAHHUS CKOPOCTH B3aHMMOCBS3HOTO 3JEKTPOIPHBO/A, KOTOPAsi OTIANYAETCS TEM, YTO YUUTHI-
BaeT YNpPYTHUe B3aWMOCBS3M MEXIy [BUTaTeIsIMU. YTPYrue B3aMMOCBS3M CO3/AIOTCA 3BEHbSIMH IPHUBOIHOHN Lienu
ckpeOkoBoro koHBeifepa. Ha ocHoBe pazpaboTaHHON MaTeMaTHUECKOH MOJEIH CO37aHa aBTOMaTH3UPOBAaHHAS CHCTEMa
YTIpaBIIEHUs] CKOPOCTBIO ABYXABUIATEIBHOTO JIEKTPONPHBOA CKpeOKOBOro KoHBeilepa. PazpaboraHa cTpykTypa aBTo-
MaTU3UPOBAHHOI CHCTEMBI 3JIEKTPOIPHBO/IA CKPEOKOBOTO KOHBelepa. MccnenoBannst TUHAMHYECKUX PEKUMOB (DYHK-
IIUOHUPOBAHUS BYXJABUraTeIbHOTO 3JIEKTPONpHBOoaa KoHBelepa ocymecTieHo B MIIIT MATLAB. B pesynsrate Mo-
JETTMPOBAHMS TIOyYeHBI IpapUKy IEPEXOAHBIX MPOLECCOB MO0 CKOPOCTH M MOMEHTY IJIsi TOJOBHOTO U XBOCTOBOI'O
JIEKTPOABUraTeNe, a Tak)Ke CUTHANA KOPPEKIMHU 3a7aHus Mo ckopocTH. IIpomoaenpoBaHa peakiusi CUCTEMBI aBTO-
MaTHYECKOr0 YIPaBIEHHUsS Ha BO3MYIIAIOIIME BO3JACHCTBUSA, NMPOAHATU3UPOBAHA CHHXPOHM3ALUSA 10 CKOPOCTH ABYX-
JIBUTATEJIEHOTO AJIEKTPONprBoa. Pa3paboTaHHyi0 MaTeMaTHYECKyI0 MOJIETb 1IeJIeCO00pa3HO MCIIOIb30BaTh /U a/lal-
TallM aJTOPUTMa 3aIyCKa M OCTAaHOBKH CKPEOKOBOTO KOHBEHEpa C 3alaHHBIMHU YCIIOBHSAMH 3KCILUTyaTalllH, YTO MO3BO-
JIUT CHU3UTH YHEPTETHUECKHE TIOTEPH IIPH TPAHCIIOPTUPOBAHUH CHIITYYNX MaTEPHAIIOB.

KiaroueBbie c10Ba: KOHBeWEp, SIEKTPOIIPUBOA, YaCTOTHEIN npeodpazoBaTens, ACY, KOHTpoiuiep, MaTeMaTH-
YyecKast MOJIeJIb, IBYXIBUTaTEIbHBII JJIEKTPOIIPUBO/L.

Cyc C.I1., Cy60otun O. B. OcoGeHHOCTH onpe/ieeHUs] MECTAa PACHOJIOKeHUs TopsYero NpoKaTa onTH-
yeckuM mMeTooM // Bectnuk AT'MA. — 2019. — Ne 1 (45).

PaccMoTpeHa BO3MOXHOCT IPUMEHSTH ONTHYECKUH METO sl OTIpeIeNICHNs] MECTa PacIIONIOKEHUsI TOPSTYETOo
IIpoKaTa B METOAMYECKHX IeYax, Ha MOAXO/E K KJIETSIM M B pailioHe ruapocOuBa okanuHbl. Ha ocHOBe aHammsa ycra-
HOBJICHO, YTO CaMBbIM YIAa4HBIM SIBJIIETCS ONTHYecKui MeTtox. OnaHako depe3 BbIcokyio (1300-1700 °C) temmneparypy
B METOJMUYECKHX MeYax, 3HAYUTENbHYI0 KOHIICHTPAIIUIO BOJISHOIO Mapa B paioHe ruipocOrBa OKAIUHbBI, HATMYUN OI-
THYECKHUX U JPYTHX MOMEX MPOUCXOAUT CYIIECTBEHHOE OCIadiieHne HHPOPMAIIMOHHOTO ONTHYECKOTO CHI'HANA B 30HE
KOHTPOJIsl. Y CTAHOBJICHO, YTO 30HA KOHTPOJIS, C OJHON CTOPOHbI, MOJABISIET HHOOPMAIMOHHBIN CUTHAJ, YTO OMpPEIeIsi-
eT pabouuil ONTHYECKUil AUana3oH yCTPOWCTBA KOHTPOJIS, a C APYTOi — SIBISIETCS MOILIHBIM MCTOYHUKOM ONTHYECKHX
MOMeX, a ATO HAKJIAJ(BIBAET OIPAHHUCHHUS HA TTAPAMETPHI ONTHYECKOTO CHIHANA U CHOCO0bI ero 00pabotku. [lomydens
BBIPKEHUS, CBA3BIBAIOIINE COOTHOIICHHS AMAMETPOB MPUEMHON ONTHYECKOW CHCTEMbI U ONITHYECKOTO JIy4ya B MecTe
npueMa. BrlnonHeHa onTHMU3alKs MapaMeTPOB ONTHYECKHX CHCTEM YCTPOWCTBAa KOHTPOJISL U ITOJIyYEHO BBIpKEHHE
JUISL OTIPEJENICHUS] MOIIHOCTH 30H/IUPYIOIIETO ONTHYECKOr0 CHTHala Ha BXOJE IPUEMHHUKA. Y CTAHOBJICHO, YTO IS JI0-
CTOBEPHOT'0 KOHTPOJISI MECTA PACIIOJIOKEHHSI TOPSTYEro MPOKaTa B METOANYECKHX e4aX ONTUYECKUM METOJOM HCTOY-
HUKaM{d HWH(QOPMAIIIOHHOTO ONTHYECKOTO CHIHala MOTYT OBITh MH(pPaKpacHblE W3ITydYarollfe WOl C IINPOKHM
(0,7...1,05 Mx™m) criekTpoM n3imydeHust. Jist KOHTPOIIST HAJIMYUS TIpOKaTa B paiioHe ruapocOnBa OKaJMHBI HHPOpMAIH-
OHHBII ONITHYECKUII CUT'HAN 0JDKeH (opMupoBaThest B quanazoHe 1,2...5,0 MkM, a B KauecTBe HCTOYHHUKA MOXKHO HC-
MOJIb30BaTh MOJYITPOBOAHUKOBBIC Jla3epHbIe AUOABL. [0 pe3ynbTaTaM HCCIeIOBAHHA M3TOTOBJICHBI U HCIBITAHBI He-
CKOJIPKO JKCIIEPUMEHTAIBHBIX O0pa3I0B YCTPOUCTB KOHTPOJIS. Pe3ysibTaTbl MCHBITAHUNA MOATBEPIUIN MOIYyYCHHBIC
TEOpEeTHYECKUE MOJIoKEHHs. Pa3paboTaHHOEe YCTPOHCTBO MOXKET OBITh MPUMEHEHO HE TOJBKO IS OTPEIe/ICHUsT MecTa
pAacIoJIoKEHHsI TOPSIUEro MpokKara, HO U KaK YCTPOHCTBO OOHApYKEHHs M3JeIui B TPYAHOJNOCTYIHBIX 30HAX, HAIPH-
Mep, [UIsl KOHTPOJISI TApaMeTpOB pabouero MpoCcTpaHCTBA TEPMHUUYECKHX YCTAHOBOK H T. II.

KaioueBble ciioBa: TepMuyecKasi yCTaHOBKa, (JOTOAIEKTPUUECKHN METO/I, YCTPOWCTBO KOHTPOJISI, 30HANPYIO-
MK ONTHYECKUH CUTHAII, HHANUIMPYEMbIE 00BEKTHI, CIIEKTP U3ITyUeHHUSI.

®enorosa E. I1., [lonuenko E. U., Jledens B. T. UMmnyabcHBbI MeTOA MoJaB/ieHUus] BUOPALMH NIPH ToYe-
HMU AeTadel «no ciaeny» // Beernuk AI'MA. —2019. — Ne 1 (45).

ToxapHast 00paboTKa SABISAETCS OJHUM M3 OCHOBHBIX IPOIIECCOB 00paboTKH B MamuHOCTpoeHnu. O0meit mpo-
6neMoii UTs ATUX MPOLECCOB SBIISETCS BUOPAIHs, BOSHUKAIOIIAs BO BPEMsI oniepanuii pesanus. PerenepatnBHbie Koje-
Ganust (MM BUOpauus) OKa3bIBalOT HETATUBHOE BIMAHHE Ha Ka4eCTBO IMOBEPXHOCTH U3AENUS M MIPOU3BOAUTEIBHOCTH
cTaHka. MoJeInpoBaHue U aHAIHU3 CTAOMIBHOCTH MEXaHW4eCKoi 00pabOTKH HEOOXOAMMEI [UIs IOHUMAaHHS JHHAMUKH
mpolecca u, B YaCTHOCTH, JJIsl IPOTHO3UPOBAHUS CTAOMIBHOCTH B IPOIeccaX MeXaHHYeckol 00paboTku. CymiecTByer
JIBa UCTOYHMKA BO3HUKHOBEHUsI KoJieOaHMI: pereHepaTuBHbIC U MPUHYAUTEIbHbIE KoebaHus. PerenepaTuBHble Koie-
0aHMsI 3aKJIIOYAIOTCS B TOM, YTO 00paboTaHHasi MOBEPXHOCTh UMEET BOJIHHUCTYIO IIOBEPXHOCTh, KOTOpasi BO BpeMsl Clie-
JYIOLIET0 IPOX0Ja CO3J4aeT KOJICOMIOIIYIOCS PEeXYILyI0 CHIy. JTa (IyKTyarus CHJbI 3aTe€M CO3JaeT HOBYIO BOJIHHU-
CTYIO ITOBEPXHOCTB. JTOT IPOLIECC CAMOTEHEPUPYETCs, TaK KaK CHJIa pe3aHus Bceraa OyneT kKoje0aThesl n3-3a BOJIHH-
CTO IMOBEPXHOCTH, M OTHOCHTEILHOE JIBI)KEHHE MEXKIY MHCTPYMEHTOM U JIETaNIbI0 Oy/eT IPOA0IDKATHCS, U KOHEYHAs
00paboTaHHasi MOBEPXHOCTH OyAeT BOJTHOOOpa3HOH. PereHepatnBHbIe KOJIEOaHUS YacTO yCTPAHSIOT ITyTEM M3MEHEHUS
TapaMeTpOB Pe3aHusl, TAKMX KaK CKOPOCTH HIMTMHJIENS, TITyOrHa pe3aHus WM CKOPOCTh MOJa4H, B TO BpeMsl KaK IPHHY-
JIUTENbHBIE KOJICOaHNs CHIDKAIOTCS ITyTEM YCTPAHCHNS BHEITHEH CHIIBI.
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BBUTO BBIIBUHYTO TPEIIOJIOKEHHE O BO3MOKHOCTH TOIABIICHUS PEreHEPaTUBHBIX KOJICOAHUIM MyTEeM KOPPEK-
MU BEJIMYHMHBI TOAa4yn. Pasymeercs, Takoe BO3JCHCTBUE TOKHO HOCHTH KPAaTKOBPEMEHHEIN XapaKTep, YTOOBI HE BHE-
CTH MTOTPEITHOCTH B TEOMETPHIO 00pa0OTKH.

Takum 00pa3oM, HENbI0 pabOTHI SBISACTCS HAXOXKICHUEC TOYCK BO3ICUCTBUS W MPOBEPKA MPEATIONOKEHUS O
BO3MOKHOCTH TTOJIABJICHUSI pEreHePaTHBHBIX KONEOaHUH MyTeM KpaTKOBPEMEHHOTO WMITYJIBCHOTO Bo3aehcTBHs. Mc-
CJIeZIOBaHUE MIPEIIONaracTCs MPOBECTH Ha MOJEIN TMHAMHYICCKON CHCTEMEBI TPOIIECCca TOUCHUS.

B nmanHOi#1 paboTe pacCMOTpPEHBI CIICAYIOIHNE 3a1a4H:

— BBIMIOJTHEH aHAJIN3 IWHAMUKH IIpoIiecca TOUEHHUS eTalleil ¢ MCIoIb30BaHNEM METO/1a pacuéTa CHil Pe3aHus;

— YJIydIlIeHa CYIIECTBYIOIAs MaTeMaThdeckas MOJIeNb Ipoliecca TOUSHHS;

— MPOBEJICH aHAIIN3 JMHAMUKYU MIPOIIECca TOUSHHUS MTPU PA3NIUUHBIX 3HAYCHUSX MapaMeTpOB 00pabOTKU MyTEM
MoJienupoBaHus B mporpaMMHoii cpene MATLAB;

— aJIeKBaTHOCTh MaTeMAaTUYECKON MOJEeNU MPOBEACHA MyTEM CpPaBHEHUS PE3YJIbTATOB MOJCIUPOBAHUS C JIaH-
HBIMH, TIOJTyY€HHBIMH Ha OCHOBE AMIIUPUYECKUX 3aBUCUMOCTEHN, TOCTUTHYT MOJIOKUTEIBHBIN pe3yIbTarT;

— IIpETIOKEHA CTPYKTYpa CHCTEMbl MUHUMH3AIMH YPOBHS BUOpAIIH.

KuroueBbie c10Ba: TOUCHHUE «II0 CIEIY», BUOpaNus, pereHepaTUBHBIC KOJIcOaH s, PUHYAUTEIBHBIC KoeOa-
HUSL, CHTBI pe3aHUs, UMITYJICHBIH METO/I.

HOuranam B. E., Inmynanna E. B., MakcumoB M. A., BeaounBanenko IO. C. Pa3pa6oTka HOBOro KpuTe-
pusl ONTHMAJILHOTO YIPaBJIeHHUS /I MOIIHOT0 YHepronoTpedouTens / Becruuk ITMA. — 2019. — Ne 1 (45).

I[MpenmnosxeH NoAX0 K ONpeeIeHHI0 ONTHMATIBHOCTH PeXnUMa paboThI CHIIOBOH e 00BEKTa, C OXHOW CTOPOHEI
WHBapHAHTHBIN K BEJIMYMHE U (pOpME BXOIHBIX CHI'HAJIOB, KOTOPBIE MOTYT OBITh U He TU((hepeHIHpyEeMbIMH, a ¢ APYTOH

CTOPOHBI — CPABHUTCIIBHO IIPOCTO peanmyeMLH‘/'I. Bo3mokHOCTB npeacTaBiCHUus K n (t) KaK B (ba30‘laCTOTHOI>i o0JacTu

(®YO), Tak 1 BO BpeMEHHOW 00JIaCTH TTO3BOJISIET (POPMATN30BATh BAPHAIIMOHHBIN PHUHIIAI B3aHMHOCTH B 3THX 00IaCTsIX
Y PaccMaTpUBATh MOJYyYSHHbIE 3HAUSHUSI KaK KJIACTePbl CUCTEMHBIX apajiurM, XOpOUIO TONOJHSIOMUX Apyr apyra. [lpu
npencrapieHny curHaioB B YO 310 gaeT BO3ZMOKHOCTh COKPATHTh MEPHOCTD IIPOCTPAHCTBA H TIPH 3TOM €IIIe YYUTHIBATH
TEeKyIFe I3MEHEHNS, TIPOMCXOIAIINE B HEM 32 CUET BBE/ICHUS] OTHOCUTEIBEHOM CHCTEMBI oTcueTa. Takoi MOAX0/ K OIIeHKe
M3MEHEHUsI SHEPTHU B CUCTEME yJ00EH M TeM, YTO MPU ONTHMAIBHOM PEKUME PaObOThI CUCTEMBI MO3BOJISIET COBMECTUTD
00J1acTh JIOMYCTUMBIX MX 3HAUEHWI M BECTH IPOIECC, HE TPHOIKASCH K ONTHMAIBHON TPACKTOPUH KaK B CYLIECTBYIO-
X METOJaxX, a BECTH €r0 HEMOCPEICTBEHHO 10 ATOH TPAeKTOPHH, YTO MOIOKHUTEIBHO CKa3bIBaeTCsl Ha S PEKTHBHOCTH
sHeprompeoOpa3zoBanmi. Takoe OJIaronmpusTHOE codeTaHwe (aKTOPOB TO3BOIIIET HMCIONB30BATh YIPaBISIEMbI KoJeOa-
TEJIbHBIA KOHTYp B KaUu€CTBE MOJIEIH IIPOLIECCa M BKIFOUMTH B MPOIECC YIPABICHHS SYHEPronoTPEOUTENEM JIUIIO, PHUHU-
Maroree perieHus (oreparopa). OcyiecTBUMOCTh 3P (HEKTHBHOTO BKJIFOUCHUS B KOHTYP YIPaBICHUS OIepaTopa CTaHO-
BUTCSl BO3MOXXHOW H3-32 BBIJIEJICHHUS HNU3KOYACTOTHOM COCTABIIIOIICH MOIIHOCTH, KOTOpas SBISIETCS OCHOBHOW IpH
YIIPaBICHUN 00BEKTOM U TMO3BOIIIET TOOUTHCS Ooliee NeHCTBEHHOTO COTIIACOBAHMS YacTOTHBIX TUANIA30HOB pabOoTHI Ore-
paropa ¥ CUCTEMBI yIpaBiieHHs: 00beKTOM. PerieHne 3a1a4n BHIOOpa MpeOuTUTEIbHOM albTepHATUBEI ObLITO OMpoOoBa-
HO B IIPOMBIIUICHHBIX YCJIOBHSX ¥ BHEJPEHO Ha TYTOBBIX CTAICIIABUIIBHBIX MEYaX.

KaioueBble ciioBa: SHEPrornoTpeOUTENH, OTHOCUTENLHOE JBHKEHHUE, TOYHOCTh, OBICTPOICHCTBHIE, UMUTAIH-
OHHasl MOJICTIb.

Menbnukos A. 1O., baran C. B. Pazpadorka nnpopMannoHHoi cucTteMbl 118 (GOPMHUPOBAHHMS HOBBIX
MEeTO/I0B MpeACTABJIeHNUs JaHHBIX B YeThIpex H 0oJjibiie n3Mepenusx // Becraux AIMA. — 2019. — Ne 1 (45).

B pabote onmcaHo MOHSATHE BH3yalM3allMK JaHHBIX M IPOOJIEMbl, BOZHUKAIONINE B MPOLIECCE MPEICTABICHHS
JAaHHBIX B YETHIpeX M Ooyiee M3MepeHUsXx. PaccMOTpEHBI OCHOBHBIE METOBI BH3YaIHM3allMd MHOTOMEPHBIX JaHHBIX:
nukTorpaduka «mmna YepHoBay», JeMecTKOBas AUarpaMma U napajulenbHble KoopauHaThl. [IpoaHanu3upoBaHsl cylie-
CTBYIOIIIUE PELICHUS sl TPEICTABICHUST MHOTOMEPHBIX JIaHHBIX M CJieJIaH BBIBOJ, YTO HU OJHO U3 CYIIECTBYFOLIHX
MIPOTPaMMHBIX CPE/ICTB HE MO3BOJISIET MOJIH30BATEII0 CAMOMY CO3/aTh BU3yaIn3aTOpP COTIACHO COOCTBEHHBIM ITPEIIIO-
YTeHHUsAM. BblieneH 0ObeKT HCCIIeI0BaHMs: METO/IbI IPEACTABICHUS JaHHBIX B YEThIPEX U Oosee U3MEPEHHSIX; IPeIMET
UCCJIEJIOBaHMUS: CO3/IaHNE HOBBIX BU3yalM3aTOPOB IJIsl OTOOpakeHHs TakuX JNaHHbIX. ChopMysIHpoBaHa 3aqada IpoeK-
THUPOBAHUS CHCTEMBI — IIPUJIOKEHHS, TTO3BOJISIOIIETO TI0JIH30BATEIIO MIPU MTOMOIIH TpaMueCKUX NPUMHTHBOB CO3/1aTh
HEKUH PUCYHOK (CXeMY) U ONpPEAETUTh ero mapaMeTpsl (Uil H3MEpEeHHid), IPH 3TOM PUCYHOK-CXeMa CO BCEMH OITHCA-
HHUSAMH JI0JDKEH COXPAHAThHCA B ClIENUaIbHOM (aiiie, a HOTOM MCIIONB30BaThCs Ul BU3yann3aluy JaHHBIX. [lonxpobHee
OITMCaH METOJ JinIl YepHOBa, ITOJIOKEHHBIH B OCHOBY ITOCTPOCHUS HOBBIX BU3yann3aTopoB. Paspaborana nHpopmaim-
OHHasl MOJIETIb TaKOH cuctemsl B Bue Habopa UML-auarpamm (auarpaMma BapuaHTOB HCIIOJIB30BAHMS, OIIMCHIBAIOIIAS
(YHKIMOHATEHBIE BO3MOXKHOCTH CHCTEMBI; JHAarpaMMa KJIaccoB, NPEICTaBIAIONIAs CTPYKTYpPY CHCTEMBI B TEPMUHAX
00BbEKTHO-OPUEHTHPOBAHHOTO MPOEKTUPOBAHMS, M AHarpaMma COCTOSHHHN JUIS THIIOBOH paboThI mosb3oBatens). Ocy-
IIECTBJICHA TPOTPaMMHasi peaiu3anust Moaenn. [IprBeneHs! mpuMeps! paboThl MPOTPaMMHOTO TPOIYKTa, TTIOKa3bIBArO-
e ero crmocoOHOCTH paboTaTh ¢ JaHHBIMHU (MMIIOPTHPOBATh JaHHBIC M3 PEAAaKTOpPa JICKTPOHHBIX TAaOJHII C aBTOMa-
THYECKUM PacdeToM YHCIa U3MEpeHUH, HOpMaIM30BaTh JaHHBIC, COXPAaHUTh JaHHBIE), paboTaTh C BU3yaJlU3aTOpaMU
U CTPOUTH MHOTOMEpHBIE uarpammebl. Ilpencrasien npuMep BU3yaliu3aTopa, KOTOPBIH COAEpKUT 4 aneMeHTa: 3 aje-
MEHTA TUMA «IIPSIMOYTOJIBHUK» U | SIIEMEHT THIIa KKPYT».

KuroueBble cj10Ba: MHOroMepHbIE TaHHbIE, BU3yaln3alys, nia YepHoBa, mapauielbHble KOOPAWHATEI, JIEIEeCTKO-
BBIE TMarpaMMBbl, rpaduuecKrie MPUMHUTHBBI, YHA(HIMPOBAHHBIN S3bIK MoAepoBanust, UML-nuarpaMmbl, IpUIOKeHHE.
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leBuyenxo H. FO., Apedprena O. b. [IpuHsaTHe pelieHnii HA 0CHOBE MPOrHO3MPOBAHUS Pe3yJILTATOB CIOP-
THUBHBIX COPEBHOBAHMUIA ¢ HCMOJIb30BaHUEM HelipoceTeBbIX TexHoormii / Bectnuxk ITMA. — 2019. — Ne 1 (45).

B cratbe paccMoTpeHa npobieMa IpOrHO3UPOBAHUS CIOPTUBHEIX COpeBHOBaHMN. OTMEUCHO, UYTO COBPEMEHHBIH
MOJXOT K CIOPTHBHOMY IIPOTHO3HMPOBAHHIO 0a3HMpyeTcss Ha OIEPUPOBAHUH aCKBATHON HH(MOpPMAIME OTHOCHTEIHHO
0COOCHHOCTEW COCTOSIHUSI CIIOPTCMEHA M KOMaHIBI B pa3Hble MOMEHTHI BPEMEHH M aHAIIN3E TUHAMHUKH COCTS3aTeIbHON
3¢ PEKTUBHOCTH B MPOIUIOM. B KadecTBe MEPCHEKTUBHOTO WHCTPYMEHTA TPOTHO3UPOBAHMS, KOTOPHIA TTO3BOJISIET CYIIe-
CTBEHHO HHUBEIIMPOBATh PUCK YYBCTBEHHOCTH BBIXOJHBIX JAHHBIX K KOPPEKTHOCTH BXOIHBIX, B CTaThe MPEIIOKEHBI
HEHpOHHBIE CeTH. ABTOPHI aKIIEHTUPYIOT BHUMAHHUE, YTO OIPEIETICHHE ONTHMAJIBHOTO COCTaBa KOMAaH[BI SBIIAETCA OC-
HOBHBIM BOIIPOCOM, KOTOPBIIl JOJDKEH PEIIUTh TPEHEp Mepel COPEBHOBAHMSIMH, YUUTHIBASL PAI BHYTPEHHHUX U BHEIITHUX
(axropoB urpsl. OmpesieNieHue ONTHMAIIBHOTO COCTaBa KOMAH/IbI MPEIAraeTcs OCYLIECTBIIATh, PYKOBOJCTBYSICH Pe3yJb-
TaTaMy TIPOTHO3UPOBAHUS OTIPENIETIEHHOTO XOKKEHHOTo copeBHOBaHUs. [[Ji1 MPOTHO3UPOBAHUS PE3YIbTaTOB XOKKEHHBIX
MaTuell mpeayokKeHa MHOTOAdTaIHas MaTeMaTtudeckas Mojenb. [IepBblil sTam mpenycMaTpyBaeT MpOBEJACHNE TTEPBUIHOM
OIICHKHM KOMaHJI B IICJIOM ¥ WHIWBHIYATbHO KAKIOrO UTPOKA IO OMPEICICHHBIM KPUTEpUsAM (TIOKA3aTeNsiM): COCTOSHUE
KOMaHJI B TYpPHUPHOH Tabmwie; kodQduimeHT 3(pGeKTUBHOCTH KOMAaHII; HAIECKHOCTh CIIOPTUBHBIX JOCTWOKEHWH. J{is
OIICHKH COCTOSIHUSI KOMaHBI B TYPHUPHOM TaOIUIle, B TIEPBYIO OYepe/ib, OBUIH OTPEeNICHBI TOKa3aTel , KOTOphie Qop-
MUPYIOT PEUTHUHI XOKKEHHOM KOMaHAbI U Pa3JIENIAI0TCs Ha CTUMYJIATOPBI U IECTUMYJISITOPBL. BTopoii sTan npexycmatpu-
BaeT MPOTHO3MPOBAHKE Pe3ysIbTaTa MaT4da (C OMpeIeIICHHBIM COTIEPHUKOM) B 3aBUCHMOCTH OT COCTaBa KOMAaHIBI, B YacCT-
HOCTH OT WHIUBHIYAIBHBIX XapaKTEPHCTHK XOKKEHCTOB. VcxoqHas BEIOOpKa PUMEPOB c(hOPMHUPOBAHA HA OCHOBE KOM-
OMHANWI «IIATEPOK» UTPOKOB (IBa 3aIIUTHUKA, TPH HAIAAIONIETO) U Bparaps. B xadecTBe BXOJOB HEUPOHHOW CETH HC-
MOJIF30BaHbl YCPETHEHHBIE 3HAYCHH MHINBHIYAIFHBIX NOKa3aTelel XOKKEHCTOB. B kauecTBe BBIXOIOB MCKYCCTBEHHOM
HEWPOHHOI CeTH MCIONB3YeTCsl KOINYECTBO 3a0UTHIX U MPOMYILEHHBIX Iai0 UrpoBO «rsaTepkmy. [IpeioxkeHHas MeTo-
JIMKa IIPOTHO3MPOBAHMS PE3yJIbTATOB MaT4ei XOKKEHHOTO Kily0a peali30BaHa MpOrpaMMHO.

KiroueBble cJioBa: IPOTHO3UPOBAHHUE PE3yIbTATOB XOKKSHHBIX MaTueil, HEHPOHHAS CETh, AITOPUTM O0OpaTHO-
TO PAacIpOCTPAHEHUs OIIMOKH, MPOrpaMMHOE 0OeCIICUcHHE.

Illepyenko B. B., Ilerpenko H. S1. O noBbIIIEHNH HAJEKHOCTH PadoThl ABTOMATHMYECKHX YCTAHOBOK
TyumeHusi mo:kapoB Ha 6;10kax AJC // Becthuk IT'MA. — 2019. — Ne 1 (45).

CoBpeMeHHbIe ITOTPEOHOCTH YeJIOBEYECTBA B AIIEKTPOIHEPTHH HEIIPEPHIBHO YBEIMUUBAIOTCS. AHAIM3 COBpe-
MEHHBIX YHEPIreTHYECKHX CHCTEM YKpPaWHbI MOKa3aJl, YTO TAKOE yBEIMUCHHE HEBO3MOXKHO 00ECHEUNTh 0€3 HCIOIIb30-
BaHUS 00BEKTOB sIEPHON dHepreTuku. [loToMy Oyayinee MEPOBOW M HAIMOHAILHOW HEPTETHKH CBS3aHO C TAlTbHEH-
MM yBennmdeHneM KommdectBa W MomrHocTd ADC. Ho TexHMYeckne cHCTeMbl OONBIION CIOXHOCTH M MOIIHOCTH,
K KOTOPBIM OTHOCSITCSI OOBEKTHI SIIEPHON IHEPTeTUKH, XapaKTEPHU3YIOTCS BBICOKMM PHCKOM aBapHi, 4To chOPMUPOBAIIH
y HaceJIeHHs yCTOWYMBOE HETaTUBHOE OTHOIICHHE K aTOMHOH sHepreTuke. OQHON U3 BaKHEHIINX 3a7ad 0€301MacHOro
HCIIOTB30BAHUS SICPHOI SHEpruu sABJsieTcs obecriedeHne OezaBapuiiHo paboTel 6i1okoB ADC. I 3TOro B MEpBYIO
oyepelb CleyeT CHU3UTh BEPOSTHOCTh BOZHHMKHOBEHUSI MOXKAPOB, KOTOPBIE SBJISIFOTCS TJIABHBIMU ITPUYMHAMU THOEITN
nepcoHaia M yTpaThl MaTepHalbHBIX lleHHOCTeH. 1o pacueram cnenmanuctoB MAI'ATD paspylieHue moxapom 0JIHO-
ro 61o0ka ADC momHocTeio 1000 MBT paBHO B3pHIBY siiepHON OOMOBI B 1 MeraToHHy. YBeln4eHHE YaCTOThI KPYITHBIX
noxxapoB Ha ADC CBsSI3aHO CO CTapeHHEM 3JIEKTPOOOOPYIOBAHMSI CTAHIUM, C TOBBIIIEHHEM PHCKA OLMIMOOYHBIX JIEH-
CTBHH IIepCOHaJIa CTAHIMH M3-3a YBENWYEHHs Ha HUX ICHXOJOTMYECKON HArpy3KH IpH OOCIY)KMBAaHWU M3HOLICHHOTO
obopynoBanus. [yl CHIKEHHSI YaCTOTHI M TSDKECTH MOXKAPOB HCTIONB3YIOT OIBIT NPENBIAYIINX aBapHid, IPOBOAAT aHa-
JU3 CTATUCTUYECKUX IAHHBIX O NMPUYMHAX BO3HWKHOBEHHS, PA3BHUTHS M TYIICHHS ITOKapoB, O JEHCTBHAX IEpCOHANA
B TIOCJI€aBApUHHBIX Neproaax. Heo0xoamMo mpogokaTs paboThl IO COBEPIICHCTBOBAHUIO CHCTEM BBISIBICHUS U OIIO-
BEIIEHNS O BOSHUKHOBCHMH II0Kapa, COBEPIIEHCTBOBATh MPUEMBI TYIIEHHS MOXKapoB. HacTosmast paboTa mocesimieHa
BOIPOCaM IOBBIIIEHHUS HaJIe)KHOCTH PaOOTHI CUCTEMBI OMOBELICHUS U MOXKapOTyIIeHus Ha 3Heproomokax ADC Ykpau-
HBI ¢ peakTopamMu BBOP-1000 3a cuer MomepHH3alMK CXEMBI TTOXKapHOH aBTOMAaTHKH. [Ipy BBRITOTHEHHN MOAEpPHH3A-
LIMH{ TIPEUIOKEHO HCIIOIb30BATh IIPHEM TyOIMPOBaHUS IPUXOIAIIMX CUTHAJIOB OT aBTOMAaTHYECKOH CHCTEeMbI OOHapy-
JKSHUSI, TYILIEHUS N0XKapa ¥ BKIIOYEHHUs] YCTAHOBOK YIPaBJIEHHs TT0KapHBIMH THAPaHTaMH. BBINIONHEH pacueT BeposiT-
HOCTH 0€30TKa3HOH paboThl 6a30BOM M MpeyIaraeMoil CXeMbl, KOTOPBIH 1OKa3all, YTO BEPOSATHOCTh Oe30TKa3HOM pabo-
THI TIpeyIaraeMoii cxemsl pasHa 0,880, a 6a3oBoit — 0,658.

Kaiouessie cioBa: noxap Ha ADC, aBTOMaTHuecKas yCTaHOBKA ITOKapOTYIIEHHsI, OXKapHBIH HACOC, BEPOSIT-
HOCTb O€30TKa3HOM paboThI, 1yOnnpoBaHue KaHAJIOB HH(OPMAIIHH.

Honnecnsiii C. B., Epdopr I0. A., Kpusopyuex B.B. HUcnonb3oBaHne MHTEPAKTHBHBIX TEXHOJIOTHH
KaK cpeacTBO (hOpMHPOBaHHMA NPOGECCHOHATBHBIX KOMIETCHIU NPH NPenojiaBaHuH O0LICHHKEHEPHBIX THC-
mumuH // Bectauk IFMA. — 2019. — Ne 1 (45).

CraTbsl MOCBSILEHA aKTyalbHON MpoOJieMe BHEAPEHUs] MHHOBAIIMOHHBIX METOJOB B MPOLIECC OOyUCHHUS CTY-
JIEHTOB HHXKEHEPHBIX crennansHocTeii BY30B. B Hacrosmee Bpems BeneTcsi MHTEHCHBHBIM IMOWCK HOBBIX (popMm
1 METOIOB MPETIOJaBaAHUsI, UTO [I03BOJIIET TOBOPUTH O TIEpeXxose 00yUeHHs 0T AUPEKTUBHOM MOJEIN K HHTEPAKTUBHOM,
0oJiee IPON3BOUTEFHON U OPHEHTHPOBAHHON Ha JIMYHOCTH OOy4aromerocs. B xoze n1uanoroBoro o0y4eHus CTyeH-
TBI Y4aTCsl KPUTHUECKH MBICIHTh, pELIaTh CJI0XKHBIE TPOOJIEMBI HA OCHOBE aHaJIi3a 00CTOSTENLCTB U COOTBETCTBYOIIECH
uH(popManuy, B3BEIINBATh AIbTEPHATHBHBIE MHEHUS, IPUHUMATh IPOlyMaHHBIE PEILICHNUS], Y9aCTBOBATh B JUCKYCCHSIX,
00IIaThCs ¢ APYTUMH JIIOABMH. J[JIs1 5TOTr0 Ha 3aHATHAX OpPraHW3yeTcCs IapHas U IpynIoBas paboTa, IPUMEHSIOTCS HC-
CJIC/IOBATEINILCKHE TIPOEKTHI, POJIEBbIE UIPHI, HAET padoTa C JOKYMEHTaMH W Pa3IMUYHBIMH HCTOYHUKAMH MH(POPMAIHH,
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UCIIONIB3YIOTCS TBOpUEcKue paboThl. JlaeTcst kimaccuduKkamys HHTEPaKTHBHBIX MeTo0B 00y4eHus. [IpuBeneHs! npume-
PBI OpTraHM3alKM WHTEPAKTUBHBIX 3aHSATHH MO KOHKPETHBIM T€MaM TEOPETHYECKONH MEXaHUKH JUIS CTYICHTOB WHXKe-
HEpHBIX CIEMUAIBHOCTEH C 00s3aTeNbHON peann3anyeil KOMIIETEHTHOCTHOTO MOJX0/a: KPYIJbIA CTON (TpyTIOBEIE
JCKyccuM), aenoBast urpa, Case-study. OTO MO3BOJNSET COBEpIIEHCTBOBATH MOATOTOBKY CTYIEHTOB HHXXCHEPOB,
a TaKKe IEJIEHANpPaBICHHO (OPMHUPOBATh TBOPUYECKOE MHKEHEPHOE MBIIIIeHHE. [lorydeHHbIe pe3ynbTaThl MOXKHO HC-
MI0JIb30BaTh B y4E€OHOM IpolLecce BHICIINX y4eOHBIX 3aBEACHHH IMpH OOYUYEHHH CTYACHTOB PA3IMYHBIX HAIIPaBICHUH
MIOJTOTOBKH B paMKax OOIIEMHXECHEPHBIX JUCHHUIUIMH. BMecTe ¢ TeM, opranusanys y4eOHOTo Mpomecca B HHTEPAKTHB-
HOMU (hopMe BBIABUTACT JOMOJHUTEIbHBIE TPEOOBAHUS K TICUXOJIOTO-11€arOTHUECKOM, METOANYIECKOH MOArOTOBKE TIpe-
NIOAaBaTells, YPOBHIO €ro MH(GOPMAIMOHHOM KyNbTyphl. MHTEpaKTHBHBIA AMAJOT MO3BOJSAET OOECHEYUTH INEPeXOn
Ha Ka4eCTBEHHO HOBBIH YpOBEHb IEIAarorHuecKoil JeaTeNbHOCTH, 3HAUUTEIbHO YBEIWUMBAs €€ JUIAKTHYECKUE, UH-
(hopMaIoHHbIE, METOIMYECKHE ¥ TEXHOJIOTHYECKHE BOZMOKHOCTH.

KaioueBble cji10Ba: HHHOBaIMOHHBIE METOABI M (DOPMBI 00yUEHHS, ANPEKTUBHAS MOAETH 00yUCHNUS, HHTEpaK-
THUBHOE 00y4YeHHUE, aKTUBU3AIMs y4eOHO-T103HABATEIbHON AEATEIbHOCTH, KOMIICTEHTHOCTHBIN MOX0], UHTEPAaKTHBHbIE
3ansTHs, Case-study, meton Insert, mpoGiieMHOE U3JI05KEHNE, KPYTJIbIH CTOJ, IPYIIOBBIE TUCKYCCHH, AET0Bast UTpa.

Hoanecnsrii C. B., KoctukoB A. A., bopoBunckuii b. B. [lepcneKTHBBI HCTIOTb30BAHUSI HHHOBALHOHHO-
ro SMART-o0pa3oBanusi B BY3ax // Becthuk II'MA. — 2019. — Ne 1 (45).

B crartbe uccnenoBaHbl OCHOBHBIE MTOAXO.BI K (POPMHPOBAHUIO MHHOBAIIMOHHOTO HAIIPaBJICHNS B 00pa3oBaHUM —
SMART-o6pa3zoBanmu. IloguepkayTa BaKHOCTH co3maHusi cucteMsl SMART-oGpazoBanus B YkpaumHe, KoTopas
npexycMaTpuBaeT uctonb3oBanne SMART-TexHOIOrHI 1 MMEeT 3HAYUTEIHHOE KONIMIECTBO MpenMyIiecTs. Momoaoe
TIOKOJICHHE HY)XJAeTCSI B COBPEMEHHBIX O0pa30BaTEIbHBIX TEXHOJIOTHWSIX, YBEJIMYEHHH BECa JIICKTPOHHBIX y4eOHBIX
MaTepHaoB, 3aMEHE «JIMHEHHOW 110/1aun y4eOHOr0 MaTepHaia MHOTOYPOBHEBEIMH U MHOTOMEPHBIMHU HEJTMHEHHBIMA
00pa3oBaTeNbHBIMU PECypcaMy, KOTOPbIE MOTYT OOECIIeYNTh MHANBUIyaTbHBIE 00pa3oBaTelIbHbBIE TPACKTOPHH, IIepe-
OPHEHTALMIO TEXHOJOTWi OOydeHHs B CTOPOHY JIMYHOCTHBIX W WHIMUBHIYAIBHBIX MOJXOJOB, YTO HPUBOAMT
K pa3pa0OTKe M BHEAPCHUIO HWHTEIUIEKTYAIHBIX YaCTHYHO TeHMH(UIIMPOBAHHBIX YYEOHBIX BHPTYaJbHBIX MHPOB.
SMART-o0yueHne peaqn3yercsi ¢ UCHOIb30BAHUEM TEXHOJIOTMYECKIX WHHOBAIIMI M MHTEPHETA, KOTOPBIHA MPeI0CcTaB-
JISIeT CTYAGHTaM BO3MOXKHOCTh IPHOOpeTeHNst Npo(ecCHOHATBHBIX KOMIETEHIMI Ha OCHOBE CHCTEMHOTO MHOT'OMEPHO-
TO BUJCHMS M M3YyYCHMS AWCHUIUIMH C YYETOM MX MHOTOACTIEKTHOCTH M HETPEPBIBHOIO OOHOBIECHUS COJICpIKaHMS.
SMART-o0y4yenre qOKHO OBITH MAKCUMAJIbHO BKITFOYCHHBIM B JKHU3HB CITYIIATENs, HOCUTh He(hOpMaIIbHBIN XapakTep,
a TaK)Ke OCHOBBIBATHCSI HA TEXHOJIOTHSIX, KOTOPBIE CETOJHS MIPUBBIYHEI TS BceX. UTOOB! ycneBaTh 3a MPONUCXOSIIMMHI
M3MEHEHMSIMU M pacTyIIMMH 3alpocaMy CTyeHTOB BY3aM HEoOX0auMO COOTBETCTBOBATH CIIEIYIOMINM TpeOOBaHHSM:!
THOKOCTh, MPHUCIIOCOONIIEMOCTh, KaueCTBEHHbIE TOKa3aTend, nHHoBalmu. MiMmenHo SMART-TeXHOJIOTHH MTO3BOJISIOT
pa3pabaThIBaTh PEBOIOLUOHHBIE YIe0HO-METOIMUECKHE MaTepHallbl, a Takke POPMUPOBATh WHIUBHIYAIbHBIC TPacK-
TOpHUU O0Yy4eHHs IS CTYJeHTOB. Hannune BhIcIero kauecTBEHHOTO0 00pa3oBaHus — HEOOXOIUMOE YCIOBHE alanTalin
MOJIOZOTO YeJIOBEKa K PELIEHHI0 HIMPOKOTro Kjlacca >KU3HEHHO BaKHBIX 3a1ad4. SMART-o6pa3oBaHue MO3BOJISIET pac-
LIMPUTH BO3MOKHOCTH Pa3BUTHSI JINYHOCTH MPH PEIICHUH 3TUX 3a]ad B CUTYyalUsAX MEHsoLerocss Mupa. FIMeHHO OHO
(hopMupyeT TBOPUYECKUH MOTEHINAT OyAYIIETO CIEHAINCTA, HEOOXOIUMBIH B COBPEMEHHBIX YCIOBHUSX.

KaoueBsie ciaoBa: SMART-o6mectBo, SMART-o6pazoBanne, SMART-texHomOTHsA, 00pa30BaTEIHHBIN
Tporecc, 00pa3oBaTeIbHBINH KOHTEHT, BY3.

Arpasai II. T'., Typuanun M. A. Pe3yJbTaTbl NPOrHO3MPOBAHUSI KOHIEHTPALMOHHBIX objaacTeil oOpa-
30BaHMs aMOP(HBIX CIUIABOB 3aKaJIKoii U3 pacnjiaBoB ABoiiHbIX cucTeM (Fe, Co, Ni, Cu)—(Ti, Zr, Hf) // BecTHuxk
ATMA. —2019. — Ne 1 (45).

[TpencraBneHsl pe3yabTaThl MIPOrHO3UMPOBAHUS KOHIIGHTPAIIMOHHBIX oOsacTeit amopdu3zaimu ObICTpoli 3aKa-
Kot pacturaBoB OmHapHBIX cucteM (Fe, Co, Ni, Cu)—(Ti, Zr, Hf). [{ns 3Toro ucrmonp30BaHbl MPEACTABICHAS O XUMHUC-
CKOM YTIOPSIOYCHUAN B MEPEOXITKACHHBIX paciiaBax, Pa3BUTHIC C MCIIONH30BAaHUEM MOJCTH aCCOIUHPOBAHHOTO pac-
TBOpa. CTeneHp OMIKHETO TMOpsIKa OblIa OICHeHA KaK CyMMa MOJBHBIX JIOJICH acCOITMAaTOB XxX,s. KOHIICHTpallnOHHBIC
obyactn amopdu3zaimu OBICTPOH 3aKaIKOM OBLIM MPOTHO3MPOBAHEI MO SMIMPHYECKOMY HPABHILY, COTJIACHO KOTOPOMY
B aMOp(H3YIOIIUXCsl paciijiaBax MpH TEMIIEPaType CTEKJIOBaHMS JOJDKHO BBIMOIHATHCS YCIOBUE XX, > 0,3. TIporuosu-
pyeMble KOHIIEHTpalMOHHbIe oOnactu amopduszanuu coctaBisiioT: xt; = 0,19-0,77 (cucrema Fe-Ti); xz = 0,19-0,75
(cucrema Fe—Zr); xpyr= 0,19-0,75 (cuctrema Fe—Hf); x1; = 0,2-0,8 (cuctema Co—Ti); xz = 0,16-0,81 (cucrema Co—Zr);
xur=0,19-0,81 (cuctrema Co—Hf); x1; =0,16-0,77 (cuctema Ni-Ti); xz, = 0,16-0,77 (cucrema Ni—Zr); xyr = 0,16-0,77
(cuctema Ni—Hf); xr; = 0,3-0,81 (cucrema Cu-Ti); xz = 0,21-0,8 (cucrema Cu—Zr) u xyr = 0,23-0,84 (cucrema Cu—HY).
CormocraBieHre MPOTHO3UPYEMBIX KOHIIEHTPAMOHHBIX 00JacTell aMop(u3alny ¢ COCTaBaMH 3KCIIEPUMEHTAIBHO I0-
JIy4eHHBIX aMOP(HBIX CIUIABOB JEMOHCTPUPYET UX OJHO3HAYHOE COOTBETCTBHE. KOJIMYECTBEHHOE COOTBETCTBHE MEXK-
Jly TIPOTHO3UPYEMBIMU KOHIIEHTPAIIMOHHBIMH TPAHUIIAMH U U3BECTHBIMHU M3 SKCIIEPUMEHTA HHTEPBaJIaMu amopduzanmu
HaOmromaercs st 17 KOHIEHTPAMOHHbBIX rpaHuil u3 24. [IpenokeHHbIN MOAX0 AEMOHCTPUPYET BBICOKYIO HMPOTHO-
CTHYECKYIO [IEHHOCTh U IT03BOJISIET 0OOCHOBAHHO PAcIpOCTPAHUThH €ro Ha Oosee MIMPOKWI Kpyr OMHApHBIX W MHOTO-
KOMIIOHEHTHBIX CHCTEM MEPEXOIHBIX METAJUIOB, OTBEUYAOIINX MPOMBIIIICHHBEIM aMOP(HBIM CILIaBaM.

KaioueBble ci1oBa: paciuiaBbl CUCTEM IEPEXOJHBIX METAJUIOB, KOHIIEHTPAMOHHBIE 00JIaCTH amopdu3anun
pacIuIaBoB, MOJIENb ACCOLMMPOBAHHOTO PacTBOPa, aMOP(HBIE CILIABHI.



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 1 (45),2019. 234

ABSTRACTS

TECHNICAL SCIENCES

Berezhny S. P., Fetisov R. Yu., Kulikovsky R. A., Kapustyan O. Ye., Kononenko A. V. The use of chip
P18 in the manufacture of tools / Herald of the DSEA. —2019. — Ne 1 (45).

In this work, the technology of making a cutting tool - a drill bit of the scrap waste of tool steel P18 — has been
developed. The technology of electroslag remelting of chips contaminated by the residuals of the lubricant-coolant
(LCF) is proposed. In order to burn the residual LCF in the process of electroslag remelting, the shaving is proposed to
be fed to a non-consumable graphite electrode at a distance of 200 mm from the surface of the slag bath. As a result of
heating the chips by heat from the unprotected electrode and the radiation of the slag bath, the residual LCF will ignite
and burn out. It is established that as a result of such technology, an increase in carbon in the metal occurs due to soot
formed during the burning down of a coolant. The carbon content of the ingot increases from 0,8 % to 1,0-1,1 %. The
design of the steel chalk, designed to produce ingots close to the geometric shape of the tool, has been developed.

The structure of received ingots by the method of electroslag casting molding is studied. The macrostructure of
the ingots is dense with pronounced directed crystallization. Defects of the foundry nature (pores, gluttonous inclusions,
etc.) are absent. It was established that at a distance of up to 30 mm from the wall of the chalk, there is no solid carbide
wire. The absence of a solid carbide wire allowed to simplify the heat treatment process and to abandon the long pro-
cess of homogenizing annealing. The thermal treatment of ingot P18 consisted of isothermal annealing (925 + 25 °C),
annealing for 3 hours. The final thermal treatment of the tool, taking into account the higher carbon content, consisted
in quenching with a higher temperature (1325 + 25 °C). Hardness after quenching was 54...58 HRC. After a three-time
release (the first - 600 + 10 °C, the second and third - 570 + 10 °C), the hardness increased to 61...64 HRC. Industrial
tests have shown that drillers made of P18 chips according to their operational and cutting properties are similar to drill
bits made of wrought metal P18.

The technology has allowed the use of waste chips, refuse to pre-clean it, avoid forging operations, thus reduc-
ing the cost of manufacturing the tool.

Keywords: chips, waste, tool steel, electroslag remelting, electroslag casting, cutting tools, heat treatment.

Fesenko M. A., Lukianenko L. V. Effect of exposure time after spheroidizing modification on structure
formation and mechanical properties of cast iron // Herald of the DSEA. — 2019. — Ne 1 (45).

The paper presents a brief overview of ductile cast iron, describes its advantages and areas of use, as well as
the main methods of spheroidizing modifying of the melt, such as autoclave modifying, ladle (sandwich process) and
in-mold modifying (in-mold process). The main distinctive technological feature of all three methods is indicated. On
the basis of the experiment, a metallographic analysis was performed. The influence of the exposure time of the melt
after spheroidizing modification and prior to the beginning of its crystallization in the casting mold on the structure
formation in the iron and, as a result, its mechanical properties is established. It has been determined that carrying out
spheroidizing modification in an autoclave and an open ladle leads to crystallization of cast iron in samples with a cross
section of a wall of 5 mm with the formation of pearlite, cementite and ledeburite with individual inclusions of graphite
of spherical shape in the structure, and the use of an in-mold process for modifying cast iron results to its crystallization
without the formation of hard inclusions of structural-free cementite and ledeburite, which contribute to the embrittle-
ment of the iron and the deterioration of its workability. Also determined the nature of changes in the microstructure of
the samples with a change in the thickness of their cross section. It has been established that an increase in the thickness
of the cross section of the samples leads to a redistribution of the structural components of cast iron and the complete
elimination of inclusions of cementite and ledeburite in the structure of the samples obtained by the modification meth-
od in an open ladle and in an autoclave. The mechanical properties of the castings obtained as a result of the experiment
were determined in the cast state and their connection with the methods of cast-iron melt treatment was established.

Keywords: spheroidizing modifying, autoclave modifying, sandwich process, inmold process, ductile cast iron.

Gerasimenko O. V., Markov O. E., Hvashinskiy A. S., Gitnikov R. U., Bochkovoy D. A. Simulation of the
manufacturing process of the formation of the internal structure of forge blanks // Herald of the DSEA. — 2019. —
Ne 1 (45).

The paper proposes new scientifically based developments in the field of technology and equipment for the
production of ingots, and the development of new design and technological parameters that provide a solution to an
important scientific and technical problem — saving material resources and improving the quality of manufactured in-
gots. This problem is aimed at the need to reduce costs and improve the quality of ingots.



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 1 (45),2019. 235

It was established that an ingot with the ratio # /D = 1.1 most of the volume of the ingot body (60 ... 70 %)
has a dense, uniform, fine-grained structure. In the bottom part and in the corners from the side of the pallet a fine grain
is formed, providing a dense structure. At the same time, an ingot with reverse taper y < 0° meets the requirements of a
dense structure and structural homogeneity. Such an ingot is characterized by directed growth of crystals from bottom
to top. Moreover, the growth of dendritic crystals in the transverse direction contributes to the formation of a zone of
columnar crystals.

For ingots with H /D = 1.1, the maximum height of the crystallization front from the bottom is 65 ... 75 % of
the height of the ingot body for various values of ingot’s taper. This confirms that a decrease in the ratio of height to
average diameter leads to the displacement of axial defects closer to ingot’s hot-top. Thus, an ingot with H /D = 1.1 is
characterized by a dense and fine-grained structure.

It was found that the minimum depth of the shrinkage shell corresponds to an ingot with reverse taper. It was
determined that in order to ensure directional crystallization from the bottom up, it is necessary to use ingots that are
wider at the bottom. The ingot with a taper of 7% provides the most dense and homogeneous structure, having a mini-
mum depth of the shrinkage cavity, and a fine grain structure is formed.

Keywords: forging, forged parts, ingot, directional solidification, reverse taper, cooled bottom.

Korchak E. S., Kotkova V. V. Improvement of control systems of automated hydro press complexes
power cylinders for preventing its liquid starvation // Herald of the DSEA. —2019. — Ne 1 (45).

The aim of the work is to improve the control systems of power cylinders to prevent its fluid starvation by ana-
lyzing the main causes of this phenomenon in hydraulic cylinders of various functional purpose with the subsequent
development of appropriate measures to eliminate it. The principal features of the operating conditions of power cylin-
ders are considered. It is noted that the working cylinders have the largest volume among the hydraulic cylinders of the
automated complexes equipment and to the greatest extent are subjected to liquid starvation. A method of preventing
liquid starvation during the lowering of a moving cross-section to forging is described. According to this method, the
corresponding parameters of the hydraulic line "working cylinder — drain valve — filling-drain receiver" are determined,
drain valves are approached to the working cylinders of the corresponding strokes of effort and concentrated the main
share of the total hydraulic resistance on the corresponding drain valve. The arrangement of the hydraulic press control
system of approaching stroke with the prevention of liquid starvation of power cylinders involves the usage of a centrif-
ugal pump with a receiver. To prevent liquid starvation of power cylinders the developed algorithm is included in the
system of automatic control of the press in accordance with which indicators of the control system sensors are constant-
ly verified and compared with the current pressure in the power cylinders with the estimated value determined at this
moment taking into account the variable hydraulic resistance of the drain valve of the return cylinders. The control sys-
tems of automated hydro press complexes power cylinders for preventing its liquid starvation is presented and analyzed.
Practical recommendations of preventing liquid starvation of power hydraulic cylinders of automated hydraulic press
complexes are provided.

Keywords: hydraulic press, power cylinder, hydraulic fluid, hydraulic fluid starvation, valve, pressure, hy-
draulic line.

Ageeva M. V., Dubinets E. Yu., Ilyashenko S. O. Cored wires to increase the thermal fatigue resistance
of the weld metal operating at elevated temperatures // Herald of the DSEA. — 2019. — Ne 1 (45).

The article discusses the flux-cored wires to increase the thermal fatigue resistance of the surfacing metal oper-
ating at elevated temperatures. The material of the parts working under load with multiple heating and cooling should
have a high resistance to roughness. At low roughness, the working surface is quickly covered with a grid of cracks,
sometimes penetrating at greater depths and causing loss of size and even destruction of the stamps and presses. Noted
advantages and disadvantages of the analyzed wires. The most effective way to increase the stability of molds for the
formation of glass products is the plasma-MIG process. The optimum surfacing material for restoring and strengthening
cast iron molds is a metal of type 20H50/135CP, microalloying of which with beryllium (with simultaneous exclusion
of boron and silicon from its composition) leads to a sharp increase in its the thermal fatigue resistance, while the max-
imum value of beryllium is in the amount of 0.038 % , and with a further increase in the beryllium content, the thermal
fatigue resistance of the surfacing metal increases. It has been shown that to increase the thermal fatigue resistance, a
surfacing material should be used for plasma-MIG surfacing of glass mold tools made of steel 20, which is a flux-cored
wire, for the manufacture of which we used an NP-2 nickel ribbon with a section of 0.5 x 15 mm and a powder blend
consisting of (wt.%): Chromium — 62.5; tungsten — 15.637; boron — 0.063; aluminum — 10; titanium — 11.8. The thermal
fatigue resistance of the surfacing molds is increased by introducing the flux-cored wire of a low-melting mixture of
copper chloride and potassium chloride into the charge mixture and allows reducing the amount of non-metallic inclu-
sions in the weld metal. The composition of flux-cored wires, which increase the thermal fatigue resistance of alloys,
working in conditions of hot metal forming, is considered.

Keywords: surfacing technology, flux-cored wires, the thermal fatigue resistance, hot metal processing.



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 1 (45), 2019. 236

Bugaenko B. V., Buturlia Y. A., Kostin A. M., Makarenko N. O. Research of the possibility of using
VPr36 solder for brazing heat-resistant alloys of ship gas turbines // Herald of the DSEA. — 2019. — Ne 1 (45).

The work is dedicated to the use of VPr36 aviation solder for brazing heat-resistant nickel alloys of marine gas
turbine engines (GTE). Marine and aviation turbines have a significant difference in working conditions. The differ-
ences are in the use of heavy fuel with high sulfur content by marine turbines, in addition, in the course of operation,
interaction with vapors of salt water occurs, leading to an extremely aggressive environment. Such conditions are absent
in the operation of aircraft turbines, which operate on pure aviation kerosene. Therefore, alloys marines and aviation
turbines have a different chemical composition. For marine GTE alloys, resistance to high-temperature salt corrosion
(HTSC) is necessary. Resistance against HTSC should have solders connecting them. Chromium is able to provide re-
sistance against HTSC, the refore its concentration in marine gas turbine engines is more than 16 % wt. The negative
effect of increased chromium concentration is reduced heat resistance, for this reason, its content in aircraft alloys is 6
... 8 % wt. This is sufficient to ensure heat resistance in the conditions of operation of aviation turbines. For marine tur-
bines, it is important to increase the temperature of the working fluid while maintaining resistance against HTSC. This
necessitates an increase in the temperature of the brazed joints and, accordingly, the brazing temperature. To solve this
problem, a study was conducted on the possibility of using VPr36 aviation solder, to which silicon depressant was add-
ed. The paper discusses the characteristics of solder spreading with the determination of the significance of factors on
them. Also carried out a chemical analysis of the interaction of the mixture of solder on the distribution of chemical
elements. Recommended additive to solder VPr36 with 20 % solder HC12 and brazing temperature 1220 °C.

Keywords: brazing, wetting, structure, high-temperature corrosion, solder characteristics, chemical analysis

Buturlia Y. A., Bugaenko B. V., Petrenko L. M., Holub D. M. Features of active brazing of ceramics with
metals // Herald of the DSEA. —2019. — Ne 1 (45).

When brazing metals with ceramics, among other problems, it is necessary to solve the following two main
problems: wetting with solder of the joined ceramic surfaces with metal and the problem of residual stresses. The con-
nection of ceramics with metals is accompanied by problems associated with differences in the physicochemical and
physicomechanical properties of the materials being joined, the formation of brittle intermetallic phases, differences in
the capillary properties and parameters of the interaction of solders with metals and ceramics, in particular, poor wetting
of ceramics and the spreading of solder on its surface. In order to reduce the stresses in the ceramic rings of brazed pres-
sure seals, it has been proposed to introduce powdered molybdenum into the braze, which has CLTE close to that of
ceramic. To reduce the stress state of ceramics when soldering with metals to the selected composition of the Ti-Cu
solder, it is proposed to introduce 10 ... 30%, wt. molybdenum with a particle size of 5 microns. Analysis of the chemi-
cal composition of the phases of the alloy Cu-Ti-Mo shows that the integral concentration of molybdenum in the alloy
is 25.1 % by weight. at a concentration of titanium of 27.5 ... 30.5 %, wt. in no case are isolated particles of molyb-
denum detected. Local analysis showed that more than 60 % wt. molybdenum is in the middle of the formed phases.
Based on the research results, it can be concluded that the addition of molybdenum contributes to the refinement of the
structure of the Cu-Ti-Mo alloy and in no case were found cracks in the alloy. This allows us to predict the positive
effect of molybdenum on the formation of brazed metal-ceramic compounds.

Keywords: ceramics, covar, molybdenum, contact-reactive soldering, wetting, stress, metal ceramics.

Kvasnytskyi V. V., Kvasnytskyi V. F., Matvienko M. V., Buturlia Y. A., Yermolayev G. V., Holub D. M.
Computer modelling of the stress-strain state in the conditions of elasticity at the brazing and the diffusion
welding with the interlayers depending on their stiffness // Herald of the DSEA. — 2019. — Ne 1 (45).

The stress-strain state (SSS), in the limits of the elasticity at the thermal load in the joints which made of the
heat —resistant alloys, has been researched in this work. For these materials the main methods of the joint are the diffuse
welding with the layers and the brazering with the brazing seam, with its breadth about 0,1 mm. The calculation was
carried out for nodes with interlayers having a small coefficients of linear temperature expansion (TCLE), that is,
smaller than for the parent metal. Four thicknesses with an elongation degree (s/d) from 0.0005 to 0.004 and three
hardness variants of the interlayer material were considered: with a "soft" layer having a modulus of elasticity smaller
than the base metal with a "neutral" interlayer with stiffness equal to the main metal, and "hard", that is, with greater
rigidity than the base metal. The influence of the interlayers stiffness and thickness into SSS has been established. They
have the volume character in the joint near the external surface. The thickness of the interlayer with a large degree of its
elongation practically does not affect the nature of the SSS, either on the value of either individual components or
equivalent stresses. When the thickness of the interlayer changes, only the sizes of the volume zone, which, just as in
the case of a force load with an axial load, are commensurate with the thickness of the interlayer (about 5 thicknesses of
the interlayer). The nature of the distribution of the stiffness coefficients k; = 6, 3) / 64 in all variants of the nodes, both
in the main material and in the interlayers, is practically the same, that is, it depends neither on the thickness, nor on the
stiffness of the interlayer. In both the base metal and in the interlayer, the degree of change in their strength and
plasticity (hardening or softening) under the temperature loading of the unit is practically independent of the thickness
of the interlayer, or of the stiffness and TCLE ratio of the interlayer and the material to be joined.

Keywords: a model, pressure, interlayers: «soft», «hardy», «neutral», coefficients of stress state stiffness.
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Kvasnytskyi V. V., Matvienko M. V., Kvasnytska Y. G., Bugaenko B. V., Buturlia Y. A., Makaren-
ko N. O. Properties of the solders for the brazing of the heat-resistan nickel alloys of the marine gas turbines //
Herald of the DSEA. — 2019. — Ne 1 (45).

This work is dedicated to the brazing of the nickel heat-resistant alloys of the marine gas turbines (GT) of the
new generation. The conditions of the operation of the aviation and marine turbines are different. The marine gas tur-
bines operate by use of the heavy fuel with high content of sulphur. The fumes of the sea water salt is getting into the
turbine. It makes the extremely corrosive medium. There are no such conditions in the aviation turbines, which operate
by use of the clean aviation fuel. That’s why the alloys of the marine GT and the aviation GT have different content.
The alloys of the marine GT must have the strength against high temperature salt corrosion (HTSC). Its speed can be in
hundred times more than the corrosion speed in the air or in the atmosphere of the oxygen. The solders must have the
high strength against HTSC. The strength against HTSC is supported by chromium, the content of which in the alloys of
the marine turbines is more than 16 % mas., but than higher the concentration of Cr, then less their heat-resistance.
That’s why the aviation alloys contain 6...8 % mas. of Cr. This quantity of Cr supports the heat resistance of the avia-
tion turbines alloys. For marine turbines, the actual task is the increase of their efficiency, for this it is necessary to in-
crease the temperature of the working substance and to support the strength against HTSC. In accordance with this, it is
necessary to increase the operating temperature of the soldered joints and the temperature of the soldering. Taking into
account the requirements of the alloys of the marine turbines, the new system of the alloying has been designed. It has
been used as the base at the design of the new solders. The critical temperatures of the dispensable solders have been
researched by the method of high temperature differential thermal analysis. From them, the alloys for the research of the
processes of the wetting, spreading and the gaps filling have been clearance. The calculations of the alloys strength
against formation of o-fase, the critical points, the content and the quantity of y and y'-phases, carbides, borides and etc.
have been executed parallel. The research of HTSC has been executed in 75 % Na,SO4 + 25 % NaCl melt at tempera-
ture 900 °C during 24 hours.

Key words: heat-resistant alloys, brazing, wetting, structure, high- temperature corrosion, technological prop-
erties of the solders.

Razmyshlyaev A. D., Ahieieva M. V., Bhan S. A. Comparison of the effectiveness of longitudinal and
transverse magnetic fields in arc welding and surfacing // Herald of the DSEA. —2019. — Ne 1 (45).

It is shown that the control longitudinal magnetic fields (LMF) and transverse magnetic fields (TMF) are used
at arc submerged welding and surfacing with wire. The use of both LMF and TMF with optimal values of magnetic
field induction allows to increase the electrode wire melting productivity (melting coefficient) at arc welding (surfacing)
by 20...30 %., the wire melting coefficient is increased if it is made from a ferromagnetic material at arc submerged
welding and surfacing with the action of LMF. However, there are no publications comparing the efficiency of the use
of the control LMF and TMF during arc welding or surfacing with wire under flux, which is necessary for the rational
selection of such control (external) magnetic fields by technologists in the field of welding production taking into ac-
count the capabilities of each these magnetic fields and taking into account the features of the welded (surfaced) struc-
ture. The increase of the wire melting coefficient does not occur, if the wire is not a ferromagnet. The wire melting co-
efficient increases regardless of its magnetic properties, if TMF is used. The depth and area penetration of the base met-
al is significantly reduced at arc submerged surfacing and welding by wire with the action of the LMF and TMF using
both ferromagnetic and nonmagnetic base and welding materials. Literary sources (references) are given and briefly
described methods for calculating induction components, which generate input devices (ID) of LMF and TMF, in the
weld pool area. The materials are specified of which it is advisable to make the ferrocore of the ID LMF and the rods of
the ID TMF.

The given comparative analysis allows to establish the areas of rational use of control LMF and TMF when arc
welding and surfacing, taking into account the magnetic properties of basic and welding materials.

Keywords: transverse and longitudinal magnetic field, induction, the melting coefficient of the electrode wire.

Hlavatskyi K. Ts., Bondarenko L. N., Posmituha A. P. Rational value of the design friction radius of flat
patches of construction and road machinery // Herald of the DSEA. —2019. — Ne 1 (45).

In this paper, we determine the position of the average friction radius, found from the equality of frictional
forces above and below its position, which will allow us to judge the average values of wear, temperature, and pressure.
The thrust bearings can be with a flat, annular and comb-like heels. The magnitude of the moment of the frictional forc-
es arising under the action of the axial force during sliding of the heel along the thrust bearing depends on the law of
distribution of the specific pressure on the supporting surface. It is believed that for new spots the specific pressure is
distributed evenly, and for the used ones, the condition is the same for all points of the surface. As in the first and se-
cond cases, the frictional moment is based on the resultant distributed load. It would be more logical to calculate the
average friction radius, which is found from the equality of the work of friction forces. The case of a uniform pressure
distribution is considered; the case of the distribution of pressure with the same wear at all points of the heel, and a task
analogous to the calculation of disk brakes. The result is an expression for determining the mean radius. The analysis of
the obtained dependences and graphs is made, which allows us to draw the following conclusions: for a uniform
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distribution of the specific pressure for the annular solid heel, the mean values of the radii of pressure, frictional mo-
ments, are more correctly determined from the equality of works relative to the conditional mean radius, since the exist-
ing formulas assume a linear relationship between area and dimensions; in the solution of problems in the distribution
of pressure for the case of the same wear at all points of the heel, it is more accurate to find from the equality of the
areas of the rectangle and the figure bounded by the equation determining the specific pressure at a specified distance
from the center of the heel.

Keywords: machine, flat heel, friction radius, wear, temperature, pressure.

Hlavatskyi K. Ts., Bondarenko L. N., Cherkudinov V. E. The minimum radius of inflection of conveyor
belts of construction and road machines on curved convexity downwards // Herald of the DSEA. - 2019. —
Ne 1 (45).

The article deals with the clarification of the known methods for determining the circumference of the convey-
or belt track for a given radius of the arc, providing the necessary pressure on the roller. Existing theories pay little at-
tention to the fact that the driving force of rollers is the rolling resistance or the adhesion of the tape to the surface of the
roller (friction of rest). Many authors have obtained a large number of formulas for determining the resistance, primarily
rolling. But they usually contained quantities that were determined experimentally and often required more labor and
means than definitions of immediate resistance. Unresolved parts of the problem include: 1) the effect of longitudinal
force in the conveyor belt as a thread on its deflections; 2) the design of the bearing assembly of the roller bearing on its
resistance to rotation. The analysis of the calculations performed and the obtained formulas is made, which made it pos-
sible to draw the following conclusions and suggestions: the minimum radius of the rib folding by the convexity down-
ward depends on the amount of friction between the belt and the roller, increasing nonlinearly with its decrease; the
coefficient of resistance to the movement of the belt depends not only on the type of rolling bearing, but also on the
design of the bearing unit: when the outer race (bearing in the roller) rotates, the rolling resistance of the ball bearing is
approximately twice as large compared to the knot where the inner ring rotates bearing structure); a significant depend-
ence of the resistance to movement of the belt from the execution of the bearing assembly requires economic calcula-
tions when applying a bearing assembly; there is no reason to regard the conveyor belt as a thread both with and without
longitudinal forces due to resistance to belt motion due to large deflections at real tension.

Keywords: machine, conveyor, tape, bend, radius, convexity downward, refinement of calculation.

Loveykin V. S., Pochka K. 1., Romasevich Yu. O. Influence of a corner of shift of cranks on dynamics of
roller forming installation taking into account dissipative properties of the balanced driving mechanism // Her-
ald of the DSEA. —2019. — Ne 1 (45).

For roller forming installation with the balanced driving mechanism loadings in elements of its design and the
drive are calculated, dependences for definition of efforts in the connecting rods necessary for reduction in back and
forth motion of forming carts, and normal reactions of guides of the movement of forming carts to the directing rollers
depending on an angle of rotation of cranks are received. At a research of loadings the two-mass dynamic model of roll-
er forming installation in which power and power characteristics of the driving engine and each of forming carts, rigidi-
ty of the driving mechanism and its dissipation are considered is used. Function of change of necessary torque on driv-
ing to a shaft of cranks for ensuring process of consolidation of products of construction mixes taking into account dis-
sipation of the driving mechanism is defined. Rated power on which the electric motor is chosen is determined by aver-
age value of the moment of forces of resistance for a cycle of turn of cranks, connecting couplings and a reducer are
picked up. Using Lagrange's equation of the second sort, for the roller forming installation with the balanced drive pre-
sented by two-mass dynamic model the differential equations of the movement are worked out. As a result of a numeri-
cal experiment for roller forming installation with the balanced driving mechanism the value of the rigidity of the driv-
ing mechanism brought to an axis of rotation of cranks at which the minimum loadings in couplings of the driving
mechanism are observed is defined. The dependence of the moment is installed in the drive coupling from the size of
coefficient of dissipation and the recommended dissipation coefficient size for roller forming installation with the bal-
anced driving mechanism is determined. Influence of a corner of shift of cranks on dynamics of roller forming installa-
tion with the balanced driving mechanism is analyzed.

Keywords: roller forming installation, driving mechanism, effort, moment, rigidity, dissipation, dynamics.

Kovalevskyy S. V., Litvynenko O. I. Investigation of connection of the spectrum of thermo-ERS with
cutting modes and output parameters using SDR-technology // Herald of the DSEA. — 2019. — Ne 1 (45).

The article deals with the problem of diagnostics and forecasting of the state of the technological cutting
system by the indicators of roughness of the cutting track along and across the motion of the cutting tool on the basis of
the spectrum of the amplitude-frequency characteristic of the thermoelectric force (thermo-ERS), which is formed at the
point of contact of the cutting tool and the workpiece being worked. The solution of the problem in the form of signal
registration is proposed with the help of technology of direct transformation of the high-frequency signal thermo-ERS-
SDR-transformation. The essence of the spectrum of the transformation of the high-frequency spectrum thermo-ERS
(up to 1000 MHz) in the low-frequency (up to 20000 Hz) is presented, and its connection with the input and output data.
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The hypothesis of the possibility of forecasting and optimal adjustment of the technological system of the metal cutting
machine according to the roughness indexes based on the values of the amplitude-frequency characteristic of the
thermo-ERS, the cutting modes, and the initial roughness of the treated surface is presented. The method of
experimental research using the broadband amplitude-frequency device of direct transformation is given. high
frequency signals. The results of experimental studies are given. Using the built-in spline-model on neural-like
elements, the output longitudinal roughness and conditions for optimal adjustment of the technological cutting system
are predicted.
Keywords: thermoelectric force, roughness, cutting modes, electromagnetic radiation, SDR.

Kovalevskyy S. V., Glushich K. S. Study of the activation strengthening of the working surfaces of
machine parts with the help of a new type of processing / Herald of the DSEA. —2019. — Ne 1 (45).

In the given work the problem of wearing of contacting surfaces of parts of knots is considered. The solution of
the problem in the form of strengthening the surfaces of friction with the help of the chemical process of epilation and
activation of the rotating magnetic field is proposed. The essence of the rotating magnetic field, its principle of
influence, is considered. The hypothesis is put forward that the behavior of grains on the working surface of the part in a
rotating magnetic field. Are presented create a tool for creating a rotating magnetic field. The sequence of carrying out
of experimental researches is resulted. The method of increasing the hardness and wear resistance through the
application of a known process of measuring and measuring its action on the working surface of the part by means of a
rotating magnetic field is experimentally investigated. Dependences of influence of processing parameters were
established: duration of influence, excitation frequency, speed of detail on the value of hardness, and subsequently on
the results of wear resistance. The results indicate the presence of extreme values of hardness at resonance frequency.
The effect of extreme dependence of hardness on the duration of the process is found. There is an effect of increasing
the hardness when reducing the speed of the part. Experimentally tested for wear resistance after strengthening the
surface. As a result of the width of the trace of wear after the test, obtained by creating an enlarged image of the part by
the camera, it was confirmed increase in the wear resistance of the friction surfaces at 3 minutes of the test — in
1,1 ... 1,2 times, at 6 minutes —in 1,3 ... 1,4 times , at 9 minutes —in 1,5 ... 1,6 times.

Keywords: durability, wear resistance, hardness, epilamimation, rotational magnetic field, exciting frequency,
duration of influence, test, rotational speed, modeling, surface active substance.

Oliinyk S. Yu., Kolotilin P. I. An investigation of the method of burnishing process for large-sized bear-
ings of sliding // Herald of the DSEA. — 2019. — N\e 1 (45).

The article is presented a study of the method of burnishing the antifriction surface of large-sized split-shell bear-
ings, which are used in constructions of rolling mills as a support of rolls. The method of finishing of indicated surface
proposed refers to surface-plastic deformation. The analysis of scientific and technical literature showed a lack of infor-
mation about influence the regime of plastic deformation for the durability of babbit and the quality of the treated surface.
Therewith the usage of surface-plastic deformation in treatment of antifriction surfaces of the bearing inserts is limited.
The inside surface of the liners has to meet the high requirements to tolerance of the shape, roughness, thickness precision
at any opposite points of the inner and outer surfaces. For bushings-inserts in order to increase wear resistance, it is neces-
sary to obtain the crushed microstructure of the babbit layer. The method is based on problem solving of reducing the error
of form and accuracy with respect to the outer surface, reducing the roughness of the surface layer, the shredding of its
microstructure and the exclusion of the transfer of the error of the technological system to the surface during processing.
The bushings-inserts has a low rigidity. The study of the effect of the magnitude of the normal force acting on the slip on
the accuracy of the form is presented. The calculation of the error resulting of pressed the non-rigid workpiece under the
action of force was performed in the simulation of processing in the SolidWorks Simulation application. The calculation
showed that the error does not exceed the permissible. The presented method of surface treatment will allow: to correct the
error of the shape of the surface in the longitudinal and radial intersection to the declared precision on the drawing; to ex-
clude the transfer of the error of the technological system to the surface during processing; to reduce the surface roughness
and to crush the microstructure of the surface layer.

Keywords: slide bearing, antifriction layer, babbit, rolling, ball burnishing, shape error.

Shabetia O. A. Strength of glass, modified by methods based on ion exchange and etching / Herald of
the DSEA. — 2019. — Ne 1 (45).

Modern methods of glass strengthening based on partial elimination of defects of a surface layer or defect
blocking, as well as a combination of these methods are analyzed Features of silicate glass strengthening which comes
from the buildup of a residual compressive stress state, up to a certain depth below the surface as the result of exchange
of alkali ions in a molten salt are considered.

The glasses of different thickness from 3mm to 10mm, modified on the basis of industrial technology of ion
exchange, etching treatment and the combined etching treatment with ion exchange, were investigated. The minimum,
maximum and average values of the strength of glass plates in the initial and modified state at short-term loading under
conditions of an axially symmetric bend with a localized loading region are experimentally determined. The analysis
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of the obtained results showed that due to the difference in the quality of the glass in the initial state and the difficulty of
controlling the actual strengthening regimes, the value of the strength is characterized by a considerable spread, depend-
ing on the thickness of the glass parts.

The calculation of the strengthening effect of ion exchange was carried out based on the assumption of some
additional stress intensity factor which is due to a residual compressive stress state and depicts the “crack closing ef-
fect”. Based on the “crack closing effect” and the linear distribution of residual compressive stresses across the thick-
ness of the modified layer, the value of residual compressive stresses on the surface of ion-exchange glass and the depth
of modified layer were determined. The effect of glass strengthening, modified by combined treatment, is determined
by experimental and computational methods. It was found that the process of ion exchange somewhat corrupts the sur-
face of glass. The prospects of combined treatment in terms of increasing the strength of glass consist in controlled re-
moval of a very thin surface layer with subsequent protection of the surface.

Keywords: glass, strength, ion exchange, etching, combined treatment, residual stresses, hardening effect.

Zakharenkov D. Yu., Shatokhin V. M. Analysis of the frequency characteristics of a mathematical model
of a diesel generator 3TD-1 // Herald of the DSEA. — 2019. — Ne 1 (45).

Known methods, hardware, and application software for assessing the identity of diesel generator duty cycles
have limited accuracy and performance. An indirect method for estimating the settings of the fuel and air supply to the
cylinders based on the processing of the frequency-modulated crankshaft speed signal is proposed. The kinematic
scheme of constructing the machine unit 3TD-1 is investigated. As a result of the analysis of the features of its construc-
tion, it has been established that it is possible to obtain a signal of measuring information about the rotational speed of
the crankshaft by installing a primary transducer near the first mass of the exhaust shaft. A mechanical system with
three degrees of freedom is proposed as a deterministic mathematical model of the kinematic scheme of a diesel genera-
tor. The dynamics of cylinder masses is described by a system of integral-differential equations that establish informa-
tional links between the operation of cylinders and the signal of fluctuations in the speed of rotation of the first mass.
The transfer functions of the “cylinder-crankshaft” paths are obtained and their logarithmic amplitude-frequency char-
acteristics are constructed using the MATLAB software. Computer simulation of the processes of fuel supply to the
cylinders of the 3TD-1 engine unit is performed using amplitude coefficients and the frequency representation of the
differential torque. Information technology for assessing the identity of working cycles is based on solving a redefined
system of algebraic equations using the residual minimization algorithm. Based on the calculated values of the ampli-
tude coefficients, the corresponding hardware forms the software changes to the settings for the processes of supplying
fuel and air to the cylinders of the 3TD-1 diesel generator.

Keywords: frequency-modulated signal, fluctuations, indirect measurement method, mathematical model,
computer simulation, information technology.

Launikonis V. V., Troshchyi O. O., Ivchenkov M. V. Investigation of asynchronous electric drives for
metal-cutting machine tools // Herald of the DSEA. — 2019. — Ne 1 (45).

In modern CNC feed drives, mainly synchronous motors, DC motors and stepper motors are used. The main
disadvantages of such motors are high cost and complexity of maintenance. Asynchronous motors, however, are practi-
cally unused. The development of modern control systems allows us to achieve the necessary accuracy of speed control
of an asynchronous motor, which opens up the possibility of their use in feed drives for small machine tools. The vector
control system is one of the most popular and effective technologies for controlling the coordinates of an asynchronous
motor. The principle of vector control is based on the regulation of the magnitude and angle of the current and voltage
of each phase. Torque control, in this case, is achieved by controlling the magnitude of the magnetic flux. In the vector
control scheme, the d-q coordinate system is tied to the rotor flux linkage vector, which enables the decoupling of the
flux linkage and the rotor torque. This allows us to control an asynchronous motor in the same way that a DC motor is
controlled. In addition, the asynchronous motor does not have the main drawback of a stepper motor, which is the dis-
creteness of the change of the rotor speed and the rotor torque, which negatively affects the quality of machining. This
article presents the principle of synthesis and configuration of the vector control system for asynchronous feed drive. In
this thesis, modelling was carried out in the MATLAB Simulink software package and transient graphs were obtained
for various positioning setpoints. As a result of the obtained graphs analysis, it can be seen that in case of a large posi-
tion setpoint, the system performs it with overshoot. With a small task, the overshoot is insignificant. The vector control
system provides static and dynamic modes of operation that meet the requirements for the machine tool feed drives,
which explains the expediency of using an asynchronous motor. This contributes to the economical improvements (total
cost, maintenance cost etc.) of the entire electric drive system.

Keywords: flux vector, vector control, reference frame, asynchronous motor, electric drive, controller, model-
ing, transients, computer numerical control.
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Loriia M. G. Recognition of ways to provide maximum efficiency of the work of metallic synthesis col-
umns // Herald of the DSEA. —2019. — Ne 1 (45).

The paper proposes an approach to the development of a control system with model of multi-shelf synthesis
column. Thereat, the combined form of the model allows the use of the advantages of experimental statistical and de-
terministic approaches to achieve high adequacy, easy adaptability and a wide application range, which are key aspects
in optimization and control of complex technological objects. Using this approach, a model of a three-shelf synthesis
column in methanol production has been developed. Based on the obtained results, programs are being developed for
implementing the proposed algorithms in the automatic process control systems of methanol production, and work is
underway to adapt them to methanol production. The introduction of this system will allow to narrow the range of pro-
cess parameters around the optimal value, which leads to real economic effect. The updated information and logical
scheme of methanol synthesis column was developed, which allowed to specify multiple internal connections of the
control object and to characterize their influence on the output coordinates of methanol synthesis column. The operation
algorithm of the control system of methanol synthesis column with model is developed. A general view of the mathe-
matical model of methanol synthesis column with built-in internal heat exchanger was obtained, which allowed to de-
termine an equation of the optimality criterion of column operation. The proposed approach allows, based on the solu-
tion of optimization problem, to obtain such cost values of “cold” bypasses, in which column will operate in conditions
close to optimal. This provides a quick “throw” of the system into an area close to the optimal one. At that, the best
practice value of methanol concentration at the outlet of the synthesis column (maximum value) is obtained using the
Hooke-Jeeves method. The functional automation diagram has been developed and the complex of technical means
necessary for the implementation of the proposed system has been analyzed.

Keywords: control systems with model, mathematical model, optimal control algorithm, optimization
problem, optimal value.

Luta A. V., Makshanzev V. G., Afanasieva M. A. The development of three-dimensional model of solidi-
fication process of steel in crystallizer // Herald of the DSEA. —2019. — Ne 1 (45).

In order to develop measures to improve the efficiency of the continuous casting machine, the process of the
formation of crust was explored in the article. A three-dimensional model of the solidification process was created, it
allows you to view the ingot in a longitudinal and transverse section. The three-dimensional model of the solidification
process in the crystallizer of a continuous casting machine has been developed and it deletes the errors that occurred in
other studies of scientists and it describes more precisely the process of crystallisation. A block diagram of the algo-
rithm of constructing a three-dimensional model in real-time was developed. For implementation of the system the
OpenGL graphic library was used. It unlike the DirectX library allows you to migrate the software to different plat-
forms. The method of finite difference is used for calculating temperatures inside the ingot. The construction of a three-
dimensional model of solidification process in the crystallizer of the continuous casting machine clearly depicts the dis-
tribution of temperatures in the ingot, the boundary of the phase transition, and also gives to user the ability to view the
ingot in an arbitrary section. The ingot is modeled by a multitude of polygons covering the intersection of the ingot and
its borders. The color of each polygon is determined by the temperature of the corresponding section of the ingot. In
order to visualize the separation of the liquid and solid part of the ingot in different temperature ranges, various colored
gradients were aligned. It was investigated that the temperature of the surface of the continuously cast ingot as it moves
along the crystallizer falls sharply, and only in the bottom of the crystallizer heating of the formed crust is done, it dues
of a significant increase in the gas gap between the ingot and the crystallizer, which confirms the adequacy of the de-
veloped model. The temperature distribution diagram along the cross-section of the continuous-cast ingot in the crystal-
lizer has the same shape and gives a good visual representation of the temperature state of the entire cross-section of the
workpiece. As a result of the development and research of a three-dimensional model of the process of solidification of
steel, graphs were obtained. These graphs give a good visual representation of the phase state of the metal and the dy-
namics of its transformation (liquid metal, two-phase zone, solid metal) throughout the cross section of the workpiece.
The three-dimensional model of the process of solidification of steel was developed in the article and it can be used in
the researches of the formation of crust of ingot in a crystallizer of various continuous casting machine.

Keywords: continuous casting machine, ingot, crystallizer.

Pryymak B. I. Torque optimization of a vector controlled induction motor in field weakening regime
with low parametric sensitivity // Herald of the DSEA. —2019. — Ne 1 (45).

The article deals with the topic of increasing the quality indices of vector-controlled Induction Motor (IM)
electric drives, which operate at much lower and several times higher than the rated speed of the rotor. Several variants
of Automatic Control Systems (SAC) of IM are known today with the torque maximization in the area of field weaken-
ing by direct formation of optimal flux linkage. An important advantage of these systems is the potential possibility for
high accuracy of extreme control. However, changes in the inverter supply voltage and motor resistances can dramati-
cally degrade the accuracy of optimization. The numerical studies performed for a 30 kW motor showed that the maxi-
mum relative error of torque optimization due to changes in the inverter supply voltage reaches several tens of percent,
and due to changes in the temperature dependent motor resistances is about ten percent. Therefore, it is important and
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relevant to reduce the parametric sensitivity of the specified systems. The purpose of this work is to construct a Motor
Torque Optimizer (MTO) in the field weakening regime, which will ensure high accuracy of functioning in the condi-
tions of essential changes in the inverter supply voltage and the motor resistances and will be easy to implement in prac-
tice. A new MTO based on look-up tables is proposed, the action of which is the following. In the look-up tables rec-
orded three supporting curves, which are the optimal rotor flux dependency on the motor speed for a nominal, minimum
and maximum inverter supply voltage respectively. For current negative deviations of the inverter supply voltage, the
estimation of the optimal rotor's flux is obtained as a weighted average between the outputs of the first and second ta-
bles, and for positive ones — the first and third tables. This allows you to compensate for the effect of voltage fluctua-
tions both on the boundary (base) speed and on the shape of the curve of the optimal rotor flux linkage. Numerical stud-
ies of IM SAC with the proposed optimizer were conducted on the velocity interval from 0.5 to 5 rated values. The re-
sults showed that the maximum relative error of torque optimization does not exceed 1-2 %. The accuracy obtained is
quite good; it is more than an order of magnitude higher than the accuracy of torque optimization without compensating
for the influence of parametric changes.
Keywords: induction motor, field weakening, torque optimization, parametric sensitivity, look-up table.

Razzhivin O. V., Rudakov 1. V., Okhrimenko A. N. Development and research of the control system of a
twin-engine electric scraper conveyor for coal transportation // Herald of the DSEA. — 2019. — Ne 1 (45).

The article resolves the actual scientific and technical problem of studying the process of controlling a multi-
motor electric drive of the scraper conveyor in transient modes of starting and braking the traction unit. A study of the
features of the technological process of controlling the speed of a twin-motor electric drive consisting of the head and
tail engines has been conducted. The analysis of the functioning of the object, which set the parameters of the manage-
ment process. An improved mathematical model of frequency regulation of the speed of an interconnected electric
drive, which is distinguished by the fact that it takes into account the elastic relationships between the engines. Elastic
interconnections are created by links in the drive chain of the scraper conveyor. Based on the developed mathematical
model, an automated speed control system for a twin-engine electric scraper conveyor was created. The structure of the
automated electric system of the scraper conveyor has been developed. Studies of the dynamic modes of operation of
the two-motor electric conveyor carried out in WFP MATLAB. As a result of modeling, graphs of transients on the
speed and moment for the head and tail motors, as well as the signal of the task speed correction are obtained. The reac-
tion of the automatic control system to disturbing influences is modeled, and the synchronization of the two-motor elec-
tric drive speed is analyzed. The developed mathematical model should be used to adapt the algorithm for starting and
stopping the scraper conveyor with the specified operating conditions, which will reduce energy losses during transpor-
tation of bulk materials.

Keywords: conveyor, electric drive, frequency converter, automatic control system, controller, mathematical
model, twin-engine electric drive.

Sus S. P., Subbotin O. V. Features of determining the location of hot hire using optical method // Herald
of the DSEA. — 2019. — Ne 1 (45).

The possibility of using an optical method to determine the location of hot rolled metal in sintering furnaces,
on the approach to the stands, and in the area of descaling is considered. On the basis of the analysis it is established
that the optical method is the most successful. However, through high (1300-1700 °C) temperature in the furnaces, a
significant concentration of water vapor in the area of water descaling, the presence of optical and other interference,
there is a significant weakness of the information optical signal in the control zone. On the one side it is established that
the control zone suppresses the information signal which determines the working optical range of the monitoring de-
vice, and, on the other side, it is a powerful source of optical interference, and this imposes restrictions on the optical
signal parameters and methods of its processing. The expressions connecting the ratio of the diameters of the receiving
optical system and the optical beam at the receiving point are obtained. The parameters of the optical systems of the
monitoring device were optimized and an expression was obtained to determine the power of the probing optical signal
at the receiver input. It was established that for reliable control of the location of hot rolled metal in furnaces with an
optical method, sources of information optical signal can be infrared emitting diodes with a wide (0.7 ... 1.05 um) emis-
sion spectrum. To control the availability of rolled metal in the area of scale grit, the information optical signal should
be formed in the range of 1.2 ... 5.0 um, and semiconductor laser diodes can be used as a source. According to the re-
sults of research, several experimental samples of control devices were manufactured and tested. The test results con-
firmed the obtained theoretical position. The developed device can be used not only to determine the location of hot
rolled products, but also as a device for detecting products in hard-to-reach areas, i.e. to control the parameters of the
working space of thermal installations, etc.

Keywords: thermal installation, photoelectric method, control device, probing optical signal, displayed ob-
jects, radiation spectrum.
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Fedotova E. P., Donchenko E. I., Lebed V. T. Pulsed vibration reduction method for turning parts “on
the track” // Herald of the DSEA. —2019. — Ne 1 (45).

Turning is one of the main machining processes in mechanical engineering. A common problem for these pro-
cesses is the vibration that occurs during cutting operations. Regenerative oscillations (or vibration) have a negative
impact on the surface quality of the product and the performance of the machine. Modeling and analysis of the stability
of machining is necessary to understand the dynamics of the process and, in particular, to predict stability in the pro-
cesses of machining. There are two sources of oscillations: regenerative and forced oscillations. Regenerative oscilla-
tions consist in the fact that the treated surface has a wavy surface, which during the next pass creates an oscillating
cutting force. This fluctuation of force then creates a new wavy surface. This process is self-generated, as the cutting
force will always oscillate due to the undulating surface, and the relative movement between the tool and the part will
continue, and the final machined surface will be undulating. Regenerative oscillations are often eliminated by changing
cutting parameters, such as spindle speed, depth of cut, or feed rate, while forced oscillations are reduced by eliminating
external force.

It was suggested that the regenerative oscillations could be suppressed by correcting the feed rate. Of course,
such an impact should be short-lived in order not to introduce an error in the geometry of processing.

Thus, the aim of the work is to find the points of impact and test the assumption about the possibility of sup-
pressing regenerative oscillations by short-term pulsed exposure. The study is supposed to be conducted on a model of a
dynamic system of the process of turning.

In this paper, the following tasks:

— analysis of the dynamics of the process of turning parts using the method of calculating cutting forces;

— improved the existing mathematical model of the process of turning;

— analysis of the dynamics of the process of turning at different values of processing parameters by modeling
in the MATLAB software environment;

— the adequacy of the mathematical model was carried out by comparing the simulation results with the data
obtained on the basis of empirical dependencies, and showed a positive result;

— proposed the structure of the system to minimize the level of vibrations.

Keywords: turning “on the track™, vibration, regenerative oscillations, forced oscillations, cutting forces, im-
pulse method.

Tsyhanash V. Ye., Pishchulina O. V., Maksymov M. A., Biloivanenko Yu. S. Development of a new crite-
rion of optimal control for a powerful energy consumer // Herald of the DSEA. —2019. — Ne 1 (45).

The approach to determining the optimality of the power circuit mode of the object is proposed; on the one
hand, it is invariant to the size and shape of the input signals, which may be non-differentiable, and on the other hand it
can be relatively simple for realization. The possibility of representation K,(¢) in both the phase-frequency domain
(PFD) and in the time domain allows us to formalize the variation principle of reciprocity in these areas and consider
the resulting values as clusters of the system paradigms that are well complementary. When representing signals in the
PFD, this makes it possible to reduce the dimensionality of space with still taking into account the current changes oc-
curring in it due to the introduction of the relative reference frame. Such approach to the estimation of energy changes
in the system is convenient and the fact that under the optimal operation mode of the system allows you to combine the
range of their permissible values and lead the process, not approaching the optimal trajectory as in existing methods, but
it can be directed right on this trajectory, which positively effects on the efficiency of energy conversion. Such a favor-
able combination of factors allows the use of a controlled oscillatory circuit as a process model and includes the deci-
sion maker (operator) in the process of managing the energy consumers. The feasibility of effective inclusion in the
operator’s control loop becomes possible due to the separation of the low-frequency component of power, which is fun-
damental for controlling the object and allows for more effective coordination of the frequency ranges of the operator’s
work and the control system of the object. The solution to the problem of choosing the preferred alternative was tested
in industrial conditions and implemented on arc steel-smelting furnaces.

Keywords: energy consumers, relative motion, accuracy, speed, simulation model.

Melnykov O. Yu., Bagan S. V. Development of an information system for the formation of new methods
of presenting data in four or more dimensions // Herald of the DSEA. —2019. — Ne 1 (45).

The thesis describes the concept of data visualization and problems arising in the process of presenting data in
four or more dimensions. The main methods of visualization of multidimensional data are considered: the pictography
of “Chernov’s faces”, the petal diagram and parallel coordinates. The existing solutions for the presentation of multidi-
mensional data are analyzed and the conclusion is made that none of the existing software tools allows the user to create
the visualizer himself according to his own preferences. The object of study is formulated: methods for presenting data
in four or more dimensions; subject of study: the creation of new visualizers to display such data. The task of designing
a system is formulated — an application that allows the user to create a drawing (diagram) and determine its parameters
(for measurements) using graphic primitives, while the drawing diagram with all descriptions should be stored in a spe-
cial file and then used for data visualization. The method of Chernov’s faces is described in more detail. An information



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 1 (45), 2019. 244

model of such a system was developed in the form of a set of UML diagrams (a use case diagram describing the func-
tionality of the system; class diagram representing the structure of the system in terms of object-oriented design; a state
diagram for typical user work). Implemented software implementation of the model. Examples of the work of a soft-
ware product are given, showing its ability to work with data (import data from a spreadsheet editor with automatic cal-
culation of the number of measurements, normalize data, save data), work with visualizers and build multidimensional
diagrams. An example of a visualizer that contains 4 elements is presented: 3 elements of the “rectangle” type and 1
element of the “circle” type

Keywords: multidimensional data, visualization, Chernov faces, parallel coordinates, radar charts, graphic
primitives, unified modeling language, UML diagrams, application.

Shevchenko N. Yu., Arefieva O. B. Making decisions based on predicting the results of sports competi-
tions using neural network technologies // Herald of the DSEA. —2019. — Ne 1 (45).

The problem of prognostication of sporting competitions is considered in the article. It is marked that the mod-
ern going near sporting prognostication is based on operating on the features of the state of sportsman and command in
different moments of time and analysis of dynamics of contention efficiency adequate information in the past. As a per-
spective instrument of prognostication, that allows substantially to level the risk of sensuality of weekend of data to
correctness of entrance, neural networks are offered in the article. Authors accent attention, that determination of opti-
mal composition of command is a basic question that must decide trainer before competitions, taking into account the
row of internal and external factors of game. Determination of optimal composition of command it is suggested to carry
out, following the results of prognostication of certain hockey competition. For prognostication of results of hockey
matches a multistage mathematical model is offered. The first stage envisages realization of primary estimation of
commands on the whole and individually every player on certain criteria (to the indexes): the state of commands in a
tournament table; coefficient of efficiency of commands; reliability of sporting achievements. For the estimation of the
state of command in a tournament table, first of all, indexes that form rating of hockey command and divided into stim-
ulators and destimulators were certain. The second stage envisages prognostication of result of match (with a certain
rival) depending on composition of command, in particular from individual descriptions of hockey players. The initial
selection of examples is formed on the basis of combinations of "five" of players (two defenders, three forwards) and
goalkeeper. As entrances of neural network the middle values of individual indexes of hockey players are used. As exits
of artificial neural network the amount of hammered and skipped in the pucks of playing "five" is used. The offered
methodology of prognostication of results of matches of hockey club is realized programmatic.

Keywords: prognostication of results of hockey matches, neural network, algorithm of reverse distribution of
error, software.

Shevchenko V. V., Petrenko N. Ya. On improving the reliability of automatic fire extinguishing systems
at NPP units / Herald of the DSEA. — 2019. — Ne 1 (45).

Currently, a steady increase in the production of electricity for humanity is needed. Analysis of modern energy
systems of Ukraine showed that such an increase cannot be achieved without the use of nuclear power facilities. There-
fore, the future of world and national energy is associated with a further increase in the number and capacity of nuclear
power plants. Nuclear power facilities are technical systems of great complexity and power, so they are characterized by
a high risk of accidents. This has formed a steady negative attitude towards the nuclear power industry among the popu-
lation. One of the most important tasks for the safe use of nuclear energy is to ensure trouble-free operation of NPP
units. To do this, first of all it is necessary to reduce the likelihood of fires, which are the main causes of death and loss
of wealth. According to the calculations specialists of the IAEA, the destruction by fire of one NPP unit with a capacity
of 1000 MW is equal to an explosion of a 1 megaton nuclear bomb. The increase in the frequency of major fires at
NPPs is associated with the aging of electrical equipment at stations, with an increased risk of erroneous actions by sta-
tion personnel due to an increase in the psychological burden on them when servicing worn out equipment. To reduce
the frequency and severity of fires, they use the experience of previous accidents, analyze statistical data on the causes
of the occurrence, development and extinguishing of fires, on the actions of personnel in post-accident periods. It is
necessary to continue work on improving the systems for detecting and notifying of a fire, to improve fire fighting
methods. This paper is devoted to the issues of improving the reliability of the warning system and fire extinguishing at
power units of Ukrainian NPPs with VVER-1000 reactors due to the modernization of the fire automatics circuit. When
upgrading, it was proposed to use the reception of duplication of incoming signals from the automatic detection system,
extinguishing the fire and the inclusion of fire hydrant control installations. The calculation of the probability of failure-
free operation of the basic and the proposed scheme, which showed that the probability of failure-free operation of the
proposed scheme is equal to 0.880, and the basic — is equal to 0.658.

Keywords: fire at a nuclear power plant, automatic fire extinguishing installation, fire pump, probability of
failure-free operation, duplication of information channels.
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Podlesnyy S. V., Yerfort Yu. A., Krivoruchek V. V. Interactive technologies as an instrument of creating
professional competencies in the teaching of general engineering disciplines // Herald of the DSEA. —2019. — Ne 1 (45).

In the article, the authors consider the problem of introducing innovative methods of teaching engineering stu-
dents at universities. Today, new efficient methods of teaching are in great demand, which allows considering the shift
from directive methods towards interactive teachingtechniques which are more efficient and personal-orientated as a
general trend of education. Such models of teaching give students an opportunity to learn how to think critically, solve
problems via analyzing crucial factors, balance alternative views, draw well thought-out decisions, take part in discus-
sions and effectively communicate with other people. To achieve these goals students work in groups and they take part
in research rojects, role games and creative work as well as work with documents and different sources of data. Readers
will find the classification of interactive teaching methods and examples of the organizational models of interactive
student work for the specific topics of Engineering Mechanics, which include such compulsory elements as discussions
in groups, business games and case studies. All these allow achieving significant improvements in teaching engineering
students and encouraging more creative style of engineering thinking. The results of the research can be implemented in
higher education institutions to teach engineering students. At the same time, interactive teaching sets additional re-
quirements as to the professional and psychological qualities of the faculty as well as to their computer proficiency. The
interactive dialog allows improving didactic, informational, methodical and practical aspects of teaching at universities.

Keywords: innovative methods and forms of learning, a directive model of learning, interactive learning,
boosting educational and cognitive activity, competence-based approach, interactive classes, Case-study, Insert method,
problem presentation, round table, group discussions, business game.

Podlesny S. V., Kostikov A. A., Borovinsky B. V. Prospects for the use of innovative SMART education
in universities / Herald of the DSEA. — 2019. — Ne 1 (45).

In the article researched the main approaches to the formation of innovative direction in education — SMART-
education. The importance of creating a system of SMART-education in Ukraine, which provides the use of SMART-
technologies, which have a significant number of advantages, is emphasized. Young generation needs modern educational
technologies, increasing the weight of e-learning materials, replacing the “linear” teaching with multi-level and
multidimensional non-linear educational resources that can provide individual educational trajectories, reorienting studying
technologies towards personal and individual approaches, which leads to the development and introducing intelligent,
partially gamified training virtual worlds. SMART-education is implemented using technological innovations and the
Internet, which provides students opportunity to acquire professional competencies based on systemic multidimensional
vision and study of disciplines, taking into account their multidimensionality and continuous updating of content. SMART
training should be maximally included in the life of the listener, be informal in nature, and based on technologies that are
now commonplace to everyone. In order to keep pace with the changes and growing demands of students, HEI (Higher
Education Institutions) need to meet the following requirements: flexibility, adaptability, qualitative indicators, and
innovations. It is SMART technologies that allow us to develop revolutionary teaching and learning materials, as well as to
form individual trajectories of studying for students. The presence of higher qualitative education is a necessary condition
for a young person to adapt to solving a wide class of vital tasks. SMART-education allows you to expand the capabilities
of personality development in solving these problems in situations of a changing world. It forms the creative potential of a
future specialist, which is necessary in modern conditions.

Keywords: SMART-society, SMART-education, SMART-technology, educational process, educational con-
tent, HEI (Higher Education Institutions).

Agraval P. G., Turchanin M. A. Results of prediction of concentration regions of formation of amorphous alloys
by quenching from melts of binary (Fe, Co, Ni, Cu)«(Ti, Zr, Hf) systems // Herald of the DSEA. —2019. — Ne 1 (45).

The results of predicting of the concentration regions of amorphization by the rapid quenching of binary of (Fe,
Co, Ni, Cu)«(Ti, Zr, Hf) melts are presented. For this purpose, the concept of chemical ordering in supercooled melts,
developed using the model of the associated solution, were used. The degree of short-range order was estimated as the
sum of the molar fractions of the associates Xx,;. The concentration regions of amorphization by rapid quenching are
predicted by the empirical rule, according to which the condition Zx,; > 0,3 should be fulfilled in melts at glass transition
temperature. The predicted concentrations of amorphous regions are: xr; =0.19-0.77 (Fe-Ti system); xz = 0.19-0.75
(Fe—Zr system); xyr=0.19-0.75 (Fe-Hf system); xp; = 0.2-0.8 (Co-Ti system); xz =0.16-0.81 (Co—Zr system);
xur=0.19-0.81 (Co—Hf system); x; = 0.16-0.77 (Ni—Ti system); xz. =0.16-0.77 (Ni-Zr system); xyr=0.16-0.77
(Ni—Hf system); xr; = 0.3-0.81 (Cu-Ti system); xz, = 0.21-0.8 (Cu—Zr system) and xyr = 0.23-0.84 (Cu—Hf system).
Comparison of the predicted concentration regions of amorphization with the compositions of experimentally obtained
amorphous alloys demonstrates their unambiguous correspondence. The quantitative correspondence between the pre-
dicted concentration boundaries and the experimentally known amorphization ranges is observed for 17 concentration
boundaries from 24. The proposed approach demonstrates a high predictive ability and allows to extend it reasonably on
a wider range of binary and multicomponent transition metal systems that correspond to industrial amorphous alloys.

Keywords: melts of transition metal systems, concentration regions of amorphization of melts, associated so-
lution model, amorphous alloys.



