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AHOTAIII

TEXHIYHI HAYKU

Baacos A. ®., Makapenko H. O., Kymiii A. M., I'oay6 1. M. EnekrponiiakoBe JUTTA 3aroTOBOK 3 BH-
KOPHCTAHHSAM eJeKTPONpoBiqHuX ek30TepMiuHuX ¢uarocis // Bicunk JITMA. — 2019. — Ne 2 (46).

PosrnsHyTO CIoci6 BUTOTOBIIEHHS 3aTOTOBOK CEKTOpPiB OapabaniB MoTaiok 3i crani 20X3MB® 3 Bukopucras-
HAM "TBepIoro” crapTy i eK30TepMiuHUX (UIIOCIB, SIKMH ICTOTHO 3HMXKYE TPYAOMICTKICTB iX BUTOTOBJICHHS, IPU LIbOMY
BIJUIMTI 3arOTOBKM CEKTOpiB OapabaHiB MOTAJOK, OTPUMaHi METOJOM eneKkTpolniakoBoro nepertaBy (ELLIT), marots
TIIAAKy MTOBEPXHIO 0e3 Todp, YTHKUH , TUIAKOBUX BKIIOYEHB, TEpPMidHA 00poOKa 3a0e3nedye HeoOXiqHI MexaHiuHi Bia-
CTHBOCTI B JINTOMY €JIEKTPOIIUIAKOBOMY METaJli B MEXax MapOYHOTO CKJIay JaHOI CTaji 1 BHIE, HIX Y KOBAaHOTO MeTa-
JIy BIZIKPUTOT BUIUIABKU. B SIKOCTI OCHOBM JUIsl €K30TEPMIYHOI CyMillli PO3IIISIHYyTa MEXaHIYHa CyMilll aJlFOMiHIEBOTO I10-
pomky i BupoOHMYOi okanuHH. IlinTBepmkeHo edexTuBHICTH enexTpouutakoBoro Jyutts (EILLJT) npu BuroTOBIIEHHI
JUTHAX 3arOTOBOK MIISIXOM BHKOPHUCTAHHS €K30TEPMIUHOTO (UIFOCy (OKaTUMHH, (EpOCIUIaBiB 1 aTFOMiHIEBOTO MOPOIIKY)
B KUIBKOCTSIX, JOCTATHIX JUIsi MPOTIKaHHS ek3oTepMiuHuX peakuidd, EIIIJI 3abe3neuye oTprMaHHS SIKICHUX BHJIMBKIB
3 MiHIMaJIIEHIMH TIPUITYIICHHSMH Ha MeXaHi4Hy o0poOKy. BuBueHo skicTs nuToi enekrponuiakoBoi craini 20X3MB®
3 BUKOPHUCTaHHAM "TBEpHOTO" CTapTy, MpoaHaJi30BaHO ii Ta30BUH, XIMIYHHAN CKJIal i MIKpPOCTPYKTypa, MPH IHOMY
AKICTh BIITIOBiZa€ KOBaHIA CTalli BiAKPUTOI BUIUIAaBKH. BHBYEHO MOUIIBHICTH 3aCTOCYBaHHS "TBephoro" crapry i3 3a-
CTOCYBaHHSM €K30TEPMIYHOTO (PJIFOCY B MOYATKOBHUI IEPioj HABEACHHS MUIAKOBOI BaHHM HEOOXIIHOTO 00CATY MpHU
EIJI, npu 1jpoMy €JIeKTpOIUIAKOBI BHJIMBKH 3aroTOBOK 0apabaHIiB MOTaIKH XapaKTEpPHU3YIOTHCS 0e3eeKTHOIO I10-
BEPXHEIO 3 BUXOJIOM IPUAATHOTO MeTany a0 85 %, cTaOlIbHUM IO MEPeTHHY XIMIYHAM CKJIaZOM, HU3bKHM BMICTOM
rasiB i HeMeTaleBuX BKIIOYeHb. BuBueHo cTpykTypy crani 20X3MB®, 1m0 BigHOCHTBCS 32 CBOIM XiMIYHMM CKJIaJIOM
JI0 cTasieii MapTeHCUTHO-(QEPUTHOTO Kitacy, sk B auroMy Mertaii EIIII, Tak i B KOBaHOMY MeTaii iHAyKIIHHOT IIJIaBKH.

Kuaro4uoBi cjioBa: ek30TepMidHUH (DITIOC, €NEKTPOIIIAKOBE JIUTTS, "TBEpOUi" CTapT, SKICTh METaly, CEKTOP
OapabaHa MOTAJIOK.

Tony6 A. M., Kywiii I'. M., I'aiipoponcbkuii O. O. BniiuB TepM0ooOpo0KH Ha MeXaHiuHi BJIAacCTHBOCTI
HAIUIABJIEHOT0 MeTaJly B uiTamnoBux crajsx // Bicuuk ITMA. —2019. — Ne 2 (46).

TexHiYHO MEePCHEKTUBHUM 1 EKOHOMIYHO OOTPYHTOBAaHMM IIISXOM TIJABHUINEHHS TEPMiHY EKCIUTyaTaii
Ta 3HWKEHHS BapTOCTI IITAMIIOBOTO IHCTPYMEHTY € BHTOTOBJICHHS HOTO HAIUIABIEHHM. Y LbOMY BHIAJKy HaiOUIbII
JOCTYITHE PETYJIOBaHHS BIACTHBOCTEH HAIIABICHOTO IIApy HIISIXOM 3MIHHM CKJagy HAIUIAaBIEHOTO METATy 1 PeXHUMIB
Horo tepMigHOi 00poOKH. [ToBTOpHE BiIHOBIEHHS 3HOIICHMX MOBEPXOHb JETAJCH CYTTEBO 3MEHIIY€E BUTPATH METAIy
JUIA BUT'OTOBJICHHS 3aIllaCHUX YaCTHUH Ta HOBOI'O iHCprMeHTa. Hannasnenuit map MOKE€ HAHOCHUTHUCA Ha OCHOBY 3 KOHC-
TPYKLIHHOI CTaNi, 9UM JOCATA€ThCsl eKOHOMIs nediunTHHX Jeropanux craneid. HamOuIpIn mmpokoro mommpeHHs
HalyJI0 HarUlaB/IeHHS IITaMIIOBOTO iHCTpyMeHTa HOKPUTMMM ejleKTpomamy. Ha TigBwMINeHHS CTiKOCTi
IITaMIIOBOTO IHCTPYMeHTa I XOJIOJHOIO IITaMITyBaHHS iICTOTHO BIUIMBAE JIETYBaHHS CTajleVl aKTMBHUMM
KapOigoyTBOPIOIOUMMH eJleMeHTaMV BOJIbppaMoM i BaHamieM, IO YTBOPIOIOTH TBephi KapOimm. Teepaicts
CTaJi IpHU BiJIyCKy OOEPHEHO IpOIOpIiiifiHa BMICTY B Hii KapOiJiB, TAKMM YHHOM, 3a BMICTOM KapOiJiB KpamuMu
€ crani X2B2®OM i 8X4I'CB4®. Craini tuny X12 npu BUCOKOMY BMICTi (a3u KapOify MaroTh 3Ha4Hy KapOiJHy HEO/-
HOPIJHICTh. 3aJMIIKOBUI ayCTEHIT B CTAISAX KOMIIEHCY€E, B IEBHHX MeXax, 30UIbIIeHHsS 00’eMy, IO CTBOPIOETHCS
YTBOPEHHSIM MapTEHCHUTY 1 B IIbOMY IPOSIBISETHCSI HOr0 MO3WTHBHUH BIUTMB. OJIHAK 3aIMIIKOBHI ayCTEHIT BHACIIIOK
MEPeTBOPEHb 3HIKYE MIIHICTh CTallel MpH yAapHUX HABAHTAKEHHSIX B 3aJ€KHOCTI BiJ TeMIIEpaTypH BiOIyCKy HpH
3arapTyBaHHI 3 ONTHMaJbHUX TeMmepaTyp. HaliBumoro 3arapToBaHicTIO BOJIOI€E cTanb Y8, sika OTPUMY€E BHCOKY TBEp-
nicte  (Oimpie 65 HRC) npu 3arapryBanni 3 temmneparypu 750 °C. KommiekcHo neroBani crami X2B2OM,
8XAI'CB4®d, 7X3I'CM Tta 7XI"2B®M oTpumMyI0oTh MakcUMallbHy TBEPAICTH IIPH 3arapTyBaHHi 3 Temmneparypu 900 °C.
3acrocyBanss cram 8X4I'CB4® s HamulaBiIeHHS MITaMIIOBOTO iHCTPYMEHTA, IO BHKOHYE PO3IiIBbHI omepariii, 1o-
3BOJINTh 3HAYHO 30UIBLIMTH TEPMIH CIIy>KOW IITaMIIB NpH 1X OaraTopazoBoMy BUKOPHCTAaHHI ITiJ] HAIJIaBJICHHSI.

KoarouoBi cioBa: mTaMnoBuii iHCTPYMEHT, HaIUIaBJICHUI MeTall, el1eKTpoau, KapOiau, TepMooOpoOKa, 3aKa-
JIOBaHICTh, TBEPHICTb.

KaccoB B. /I., Ka6aubkuii O. B., Bepe:xna O. B., Mauurina C. B. T'azonoBiTpsinmii HarpiBau aas
HarpiBy Jaerajeii o0epTaHHA NpH 3BapioBaHHi Ta HanuaBJeHHi // Bicauk JITMA. — 2019. — Ne 2 (46).

OmHuM 3 BaXJIMBHX €TaIliB TEXHOJIOTIi HAIUTaBIEeHHS MAaCHUBHUX BEIMKOTA0ApUTHUX JeTajlied € HarpiB ix
10 HeoOXifHoT Temmeparypu. [Ipu oMy, HEMOXKIIMBICTD MIATPUMYBATH NPUHHATI TApaMETPH HATrPiBy HEMUHYYE TPH-
3BOJIUTH 10 YTBOPEHHs 1e()eKTiB B HAIUIABJIICHOMY IIapi (TPillMHM, BiIIapyBaHH 1 iH.).

Mertoro poboTu Oyiio BOOCKOHAJICHHS YCTATKYBaHHS JJIsI CTaOUTBHOTO W OE3MeYHOr0 MiATpUMAaHHS IpoIecy
HarpiBy [IeTajieil mpHW 3BaprOBaHHI Ta HAIIABJICHHI. 3alpOIIOHOBAHO KOHCTPYKIIIO Ta30MOBITPSHOTO HarpiBada Iuist
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3BaploBaHHS W HamiaBieHHS. [Ipy 1IbOMY Ta30NOBITPSIHHAM IMONYM'SM TANBHUKIB HArpiBa€ThCS BHYTPIMIHIA JIHCT
yTEIUIIOBaYa, BUIPOMIHIOBAHUM TEIIOM BiJl SIKOTO HarpiBaeThcs JeTaib. Po3medeHi ra3u, NpoIyKTH 3rOpsiHHS BiBO-
IATHCS B Oe31eyHe Miclie.

Po3paxyHOK manbHUKIB HarpiBada MpoBOIUTHCS 3a IX TEIUIOBOIO MOTYKHICTIO. BpaxoByl0un HEMHHY4I BTpaTH
TeIUIa IIPY HAIUIABJICHHI, a TAKOXK 38 KOHCTPYKTUBHUMHU MiPKYBaHHSIMH y HarpiBayd BCTAHOBJICHO TPH MaJbHUKH HOTYK-
Hictio 55000 kkan/ron.

Byio takox 31iliCHEHO NepeBipOYHMIT pO3paxyHOK NMaIbHUKY. BUKOHaHO PO3paxyHOK Ha BiJICYTHICTh IPOCKa-
KyBaHHSI IIOJIyM s, SIK€ TOKa3allo Oe3MEeYHICTh HOTO BUKOPHCTOBYBaHHS. Bylo BHKOHAHO TaKOX PO3PaXxyHOK PO3MIPY
BUXOJIHOTO COILIA MaJbHUKA. BUXomsuu 3 pekoMeHaaIii, 3HaiiIeHo JiaMeTp CoIia TaKuM, IO CKiIaaae 2,3 MM.

HarpiBau ckiagaeTshcst 3 BOX PO3HIMHEX ITOJIOBHH (TIEpEIHBOI 1 3aJHBO1), IO MPEACTABIITIOTE COOOK0 TIOPOXK-
HHMHH, YCEPEIMHI SKMX BCTAHOBJICHO ITAJILHUKHU. Y 3a/HIi MOJIOBHHI HarpiBaya po3TalloBaHO JBa NaJIbHUKHU, B IEPEIHII —
onuH. OOHUIBI TOJOBUHU BUTFHO MOCTYATBHO MEPEMIIIAIOTHCSA B HAIIPSMKY TTO30BXKHBOI OCHOBOI JIiHIi yCTaHOBKH, II0
3pYYHO IIPH YCTaHOBII JIeTalli IiJi HaIUIaBJIEHHs, a TAKOXK NPH ii 3HATTI. 3BepXy 1 3HU3Y TOJIOBUHH HarpiBaua 3aMHUKa-
FOTBCS, YTBOPIOIOYH TIPH [BOMY 3a30pH U 3pYYHOCTI HAIUIABIICHHS 1 TIEpEMIIIeHHs 3BapIOBANBHOI TOJIOBKH BrOpi,
i mpubKpanHs (IOCOBOi KipkH i ¢utocy BHH3Y. OCKUIBKM MalbHUKK PO3TAlIOBaHI B 3aKPUTOMY HPOCTOPI HarpiBaua,
MOTPAIUISTHHS TapsYuX Ta3iB (MIPOIYKTIB 3rOPSHHS) Ha 3BapIOBAIBHY T'OJIOBKY BUKIIOYAETHCS, 1 TOMNIMIIYIOTHCS YMOBH
pOoOOTH HAITABHUKIB ¥ MiJBUIY€ETHCS SKICTh MeTaly. HarpiBau mpamroe mpu BUCOKHX TeMIIepaTypax, a TOMy BUT'OTOB-
JISIETHCSI 3 HEPIKaBiI0UOT )KapOCTIHKOI JINCTOBOT CTajli TOBLIIMHOIO 4 MM.

Sx mokaszamm BUIPOOyBaHHSA, BHOpaHa KOHCTPYKIiS Ta30MOBITPSHOTO HarpiBada JJ03BOJISIE 3a0e3MednTH
CTabUIBHICTD 1 Oe3neYHicTh MPOollecy HarpiBy AeTaliel Ipy 3BaploBaHHI Ta HAaIUIABJICHHI, 3HAYHO 3HU3UTH BTPATH TEIUIa
1 BUKOHYBATH HaIlJIaBJICHHS Oe3 mepepB.

Bukopucranns HarpiBaua Moke OyTH peKOMEHJOBaHE NP 3BapIOBaHHI Ta HaIUIaBJIEHHI JeTanell o0epTaHHs
B YMOBaX BUPOOHUIITBA.

KuarouoBi ciioBa: ra3omnoBiTpsHUI HarpiBad, MaNbHUK, MiIirPiB, BUTOTOBJICHHS, TEXHOJIOTiS, 3BapIOBAaHHS,
HAaIUIABJICHHS.

MartBienko M. B., Kpacuuuskuii B. B., I'ony6 . M. Bnins niacTuunux gedopmaniii moB3y4yocri mpo-
mapky npu TLP-3'exHanHi kapoMinHHMX cILUIaBiB Ha ()OpMYBaHHSI Hanpy:keHO-1e()OpPMOBAHOIO CTaHY BY3JiB
B nipoueci oxonomxenus // Bicnuk AI'MA. — 2019. — Ne 2 (46).

ITpn TepmiyHOMY HaBaHTa)XEHHI NMPUCKOPEHHM OXOJIOKCHHSM BY3JIIB 3 M'SIKUM IPOIIApKOM B HEBEIMKIH
30Hi, pO3TalIOBaHiil MoOIM3y MPOIAPKyY, Y KPOMKH CTHKY i B caMOMy IpormapkKy cTBoproetses cknaanuii HJC, o6ymo-
Bienuit pizauneto KJITP merany, 1mo 3'enHyerses i npomapky. MeTogoM KOMITTOTEPHOTO MOJAETIOBAHHS JOCIIHKEHO
(hopMyBaHHS HaIpyXKeHO-Ie(POPMOBAHOTO cTaHy By3JiB npu TLP-3'enHanHI KapOMIITHOTO CIIaBY B IPOLECi MPUCKO-
PEHOTO OXOJIOKEHHS 3 TOAAIBIIOI BUTPUMKOIO NIPU TEMIIeparypi MOB3y4oCTi. BCTaHOBIIEHO, 1110 MPUCKOPEHE 0XO-
JIOMKEHHS 3 TOJATBIIOI0 BUTPUMKOIO MPOTATOM 540 ¢ 3HMKY€E HAINPY>KEHHS B NPOIIAPKY 1 B HEBEJIMKiil 30HI OCHOBHOTO
MeTay 1mooyn3y il KpOMKH 32 paXyHOK KOPOTKOYacHMX jAedopMalliif i HoB3y4ocTi B npouapky. [Ipu npomy cTymiHb
OTIOpY TIOB3YYOCTI IPOMIApKy B MOPIBHAHHI 3 OCHOBHHM MeTajoM B mpuitHaTux Mexax (0,85 abo 0,7) mpakTudHO HE
rpae poui. Jledopmarii moB3y4ocCTi, SIKi BUHHKAlOTh MaJlo BIUIMBAIOTh Ha XapakTep MOl HampykeHb. KopoTkouacHi
IUTaCTUYHI qedopmarii B BapiaHTax 3 MeHIO pisauieio KJITP mpomapky i OCHOBHOTO MeTaly i, BIIMOBITHO, 3 MEH-
IIMM piBHEM HAIpY>XEHb, HEBEJIMKI, BAHUKAIOTh BOHM TUIBKM Ha HEBENIMKiil MUISHII MpOIIapKy OISl KPOMKH CTHKY.
[Ipy npOMy BOHHM MOMITHO 3MEHIIYIOThCS B ITOPIBHAHHI 3 IIBHUAKAM OXOJOKECHHSIM B PE3YJbTaTi 3HWKCHHS Halpyru
3a paxyHOK MoB3y4ocTi. Y BapiaHTax 3 Ouibinoro pizHuneto KJITP i, BiAnoBigHO, BEJIMKUM piBHEM HAIPYyXKEHb, KOPOT-
KOYacHI IUIaCTHYHI Jedopmarlii TOMITHO 30UIBIIYIOTBCS i PO3MONUICHI MO BCill TOBXWHI mpomapky. Y TOpPiBHAHHI
3 NIBUAKHM OXOJIOJPKEHHSIM BOHM 3HMIKYIOTBCSI He3Ha4yHO. Jledopmaliil HOB3y4OCTi NpU yINOBUILBHEHOMY OXOJIO[KEHHI
3 MMOANBIIO BUTPUMKOIO 3'SBISIOTHCS 1 IMOMITHO IEPEBHINYIOTH PiBEHb KOPOTKOYAcHUX Nedopmamiii B BapiaHTax
3 masioto pizuuuero KJITP npomapky 1 ocHoBHOro Metany. BoHu Maiio 3MiHIOIOTBCS IPU 3MiHI OMOpPY MOB3YYOCTi MPO-
mapKy B MpUAHATHX MexkaX. Koe(illieHTH >KOPCTKOCTI HAINPYKEHOTO CTaHy, a BIATIOBIAHO, H CTYMiHb 3MIITHEHHS 1
3HEMILIHEHHSI METaly B 30HI CTHKY, NP IOBUJIbHOMY OXOJIOJDKEHHI, SIK B OCHOBHOMY MeETajl, TaK i B IpPOIIApKy,
3MIHIOIOTBCSI HE3HAYHO, B OCHOBHOMY Ha HEBEIMKUX AISTHKAX MOOJIN3Y KPOMKH CTHKY.

KaouoBi cioBa: xoMmMI'loTepHe MOJISNIOBAHHS, INPHCKOPEHE OXoylo/pkeHHs, TLP-3'enHanHs, KoediuieHT
YKOPCTKOCTI HaIpy>KeHO-1e(hOopMOBAHOTO CTaHY.

Marsienko M. B., KBacuuubkuii B. @., Makapenko H. O. BiuinB rpaHuni miiMHHOCTI MpoIIApKy HA Hanpy-
sKeHo-1e)opMOBaHMIi CTaH BY3JIiB IpH Au(y3iliHOMY 3BapIOBAHHI Ta NasHHI ;KAPOMIIIHOTO CILUIABY 3 YPAXyBAHHSAM ILIa-
cTHYHUX Jedopmaltiii MaTepianis npu mBHAKOMY oxonomkeHHi / Bicauk JITMA. — 2019. — Ne 2 (46).

B po6orti mociipkeHo METOI0M KOMIT IOTEPHOI0 MOJIENIOBaHHS HarpyxeHo-nedopmoBanuii cran (H/IC) min
JUE0 TEPMIYHOTO HABAHTAXKCHHS HWTIHAPUIHAX 3Pa3KiB 3 M’ SKAMU MPOIIAPKAMH, SKi MAIOTh IMOPIBHIHO 3 OCHOBHHUM
METaJIOM MEHIIy TPaHUIIIO IUIMHHOCTI. Y CTaHOBJICHO, IO HA HEBEIMWYKIM JUISHII OCHOBHOTO MeTally Oiisi 30BHIIIHBOT
MMOBEPXHI 1 CTHKY 3 TPOMAPKOM Ta B caMoMy mpomapky (opmyerscs ckiamamii HJIC 3 pagialbHUMH OCHOBHMH
akciabHUMH 1 JoTHYHUME HanpyxeHHsIMu. O0'emuanit HJIC, oGymoninennii pizuuneto KJITP mpomapky i ocHOBHOTO
MeTay, CTBOPIOETHCS TUIBKHU B MPOIIAPKY MO BCil HOT0O JIOBXKHHI 1 HA HEBEJIMKUX JIUISHKAX, MPOTSHKHICTIO He Olnblire
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10 TOBIIMHHU MPOIIAPKY, B OCHOBHOMY MeTai MOOIH3Yy 30BHIIIHBO{ KPOMKH MPOIIAPKY. 3aJIeKHO BiJl CTYHEHS M SIKOCTI
MIPOIIApKy PiBE€Hb HANPY>KEHb 3MIHIOETHCS. 3MiHA rpaHMIi IUNIMHHOCTI npomapky Bix 0,75 mo 0,85 rpaHuLi MmIMHHOCTI
OCHOBHOTO METaJly Majlo BIUIMBA€ Ha XapaKTep PO3MOAUITY Ta BENIWYHYy HampyXeHb Ha AUstHII 06’emHoro HJIC,
3MIHIOETHCSI JIMILE BEJTMUMHA JUISTHKH, 0 CKJIajae Ourd 5 ToBmuH npomapky. [losiBa mractnunnx nedopmaniii B mpo-
IapKy Majio 3MiHIO€ KOe(imieHT JKOPCTKOCTI HAPYKEHOTO CTaHy Ta CTYIIiHb 3MIIIHEHHS a00 3MIITHEHHS K OCHOBHOTO
MeTaly, Tak i MeTalry npomapky. bisist kpaiiku cTUKyY MeTall 3MIIHIOETECS JIe1o OiIblIe, HiX B IIPYXHIH 3a1aui.

3HEMIlHEHHsI MeTaly B CepeHill YaCTHHI CTUKY MPH 3MiHI TeMIlepaTypH (TEPMOIMKIIOBAHHI) IOBUHHO CIIPH-
SITIIMBO BIUTMBATH HA YTBOPCHHS 3'€THAHHS B 30H1 1e()OpMaIifHOTO 3aCTOI0 IpH AU y3iHHOMY 3BapIOBaHHI.

3MiHa TeMreparypy (TEPMOLMKITYBaHHs) CIIPUSE YTBOPEHHIO 3’€JJHAHHS HA IUISHIN AedOopMaIiifHOrO 3aCTO0
npu 1udy3iiHOMY 3BaplOBaHHi.

3mina BenuuuHHM rpanuii tekydocti i KJITP mporrapky B NpuilHATHX MeXax poJii MPAaKTUYHO HE TPaOTh.
3HeMIIHEHHSI OCHOBHOI'O METaJly B CE€pEe/Hiil YaCTHHI CTHKY 1 IpOLIapKy NoOIM3y HOro KpOMKH HEOOXiJHO BpaXxOByBa-
TH TIPH KOHCTPYIOBAaHHI TAKUX BY3JIiB 1 BHOOPI BIACTHBOCTEH MaTepialy MpoImapKy.

KarouoBi ciaoBa: xoMmMI’loTepHEe MOJENIOBaHHS, IUIAcTH4YHI nedopmanii, M’SKHH MPOMIAPOK, >KOPCTKICTh
HaINpy»KEHOTO CTaHy.

Pasmumunsies O. [I., Areesa M. B. IlinBuieHHst e()eKTUBHOCTI eJIeKTPOAYTOBOr0 HAIJIABJICHHS B MO3/10-
BKHbOMY MarHiTHomy mnoJi // Bicauk JII'MA. — 2019. — Ne 2 (46).

Jns migsuieHHs eeKTUBHOCTI IpoLecy JyroBOro HAIUIABJICHHS Mif (JIF0OCOM NEPCHEKTUBHUM € BUKOPHUCTY-
BaHHs 30BHIMIHIX M0310BXHIX MarHiTHUX noii (ITJIMII). ¥ upoMy BHnajaky miaBHIIY€EThCS KOE]ILlIEHT PO3IIaBICHHS
€JIEKTPOJHOTO JIPOTY, 3MEHIY€EThCS TTIMOMHA 1 IUTOIIA IPOIUIABJIEHHS OCHOBHOTO METAJy, 3MEHIIIY€EThCS YacTKa y4acTi
OCHOBHOT'O METaJly B HaIlJIaBJICHOMY.

BusHadeHo koedillieHT pO3MJaBlIEHHs €JIEKTPOJHOIO ApOTy (0,) MpH JAyroBOMY HAIUIaBJIEHH 1 3BaprOBaHHI
nin ¢urocom B [IJIMII Ha 3BOpOTHIi 1 npsiMiii OJISAPHOCTI (PepOMArHiTHUMH 1 ITapaMarHiTHUM (HEMarHiTHUMH) IpoTa-
Mu. 30ipmIeHAS Koe(ilmieHTa pPO3IUIABICHHS EJIeKTPOTHOTO IPOTY BimOyBaeThcs IpW BIDIHMBI moctiitHoro ITJIMII,
a Takox B MeHid mipi npu [TJIMII wactotoro 50 'l npu HamaBieHHI (GepoOMarHiTHUM IPOTOM Ha BUPOOH 3 depo-
MarHiTHUX 1 HEMarHITHHX cTajeid. MakcuMmallbHe MiIBUINEHHS KoedillieHTa pO3IUIaBIeHHS OPOTY BimOyBaeThcs TpU
HaIUIaBJICHHI 1 3BapIOBaHHI 3 BIUIMBOM IMOCTIHHOIO MarHiTHOro mnouisi. EQekT BIJIMBY 3HMKY€EThCS MpH 301IbLICHH] Ya-
crotu [IJIMII no 4-6 ' i mpakTUYHO HE 3MIHIOETHCS TIPU MOAANBIIOMY 30UTbIIeHH] 9acToTH 1oy 10 S0 I'm. TTokasaHo,
o e(eKT 30UIbIICHHsT Koe]illieHTa PO3IUIaBICHHS €JIEKTPOIHOTO JPOTY 3aJISKHUTh BiJl 1Or0 MarHiTHUX BJIACTUBOCTEM.
[Ipu HarUIaBIIEHHI APOTAMU 3 HEMATHITHAX MaTepialliB IMiBUIICHHS Koe]illieHTa PO3IUIABICHHS HE CTIOCTEPIra€ThCSL.

[pu HamIaBJICHHI IJIABKUM JIPOTOM 30epiraroThesi TeHACHIIT o0 BrutuBy [1JIMII Ha xapaktep po3moaity ra-
30IMHAMIYHOTO THCKY JyTH B3IOBX pajiiyca, BCTAHOBIICHI IUTS TIPOIIECY 3BApPIOBAaHHS BOJIB()PAMOBHM EIIEKTPOIOM B apTOHi.
BcranosieHo, 1110 Ipy HAIUIABIEHHI B OCTIHHOMY 1 4acToToro 50 I'Il M0370BXKHBOMY MarHiTHOMY TIOJI MNIMOWHA MPOILIaB-
JIEHHS OCHOBHOT'O METaJTy 3MEHIIYEThCS, KO BETMIMHA ITO3J0BXKHBOT KOMIIOHEHTH 1HIYKIII epeBumrye 65 M.

[ocriiine 1 3minHe [1JIMII 3xiiicHIOE raJIbMIBHY 110 Ha MIBUAKICTB IIOTOKIB PiZIKOTO METaly B BaHHI, 10 NPH-
3BO/INTH 10 3MEHIICHHS €()EKTHBHOCTI MPOIUIABICHHS OCHOBHOTO METaITy IIPH HaIlIaBJICHHI.

KarouoBi ciioBa: nyroee 3BaproBaHHs, MO3J0BXHE MArHITHE MOJI€, 1HAYKIISI, PO3IUIABICHHS JIPOTY, IPOILIAB-
JICHHS] METaJIy.

Tpem6au b. O., I'punsb O.T'., Minocepaos I1. O. TepmoguHamiuHi J0CTiTKeHHS] €K30TepMidHOI cymimi
CuO-Fe;05-Al 3 k0OM0iHOBAaHUM OKHCHIOBAYeM y CKJIaji CaM03aXMCTHHX MOPOIIKOBHUX ApoTiB // Bicank JII'MA. —
2019. — Ne 2 (46).

IlepCreKTHBHUM HAmpsIMKOM B PO3pOOIIl CaMO3aXxMCHHUX IOPOIIKOBHX APOTIB € Po3poOKa MaTepiaiiB s
HAIUTABJICHHS 3 €K30TEPMIYHUMH CyMilllaMH, 3 METOIO ITJABUILIECHHS HapaMeTpiB IuiaBieHHs. OpHaK BBEJCHHS 3HAYHOI
KUJTBKOCTI €K30TepMIYHOI cyMmimTi Moke OyTr HeOakaHUM IIPpY OTPUMaHHI HEOOXiTHOT KOMITO3HII] HAIUIABIEHOTO METAITy,
3 OIJISITy Ha BiZTHOBJIEHHSI KOMITOHEHTIB OKUCIIFOBAYa 1 OAJIBIIOT0 HOTO IIEpexo/ly B HaIUIABJICHUH MeTajl. BukoprcTanHs
B SIKOCTI KOMIIOHEHTIB €K30TepMIYHOI CyMillli IIMXTH MOPOIIKOBOTO APOTYy ek3orepMiuny cymim CuO-Fe,0O5-Al
3 KOMOIHOBaHUM OKHCIIIOBAUYeM CHUCTEMH, IO JI03BOJISIE OUIBIIOI MIPOIO PETyIIIOBATH KOMIIO3HLIIO HAIUIABJICHOTO MeTa-
my. IlpoBeneHo KOMO'IOTEpHHUH PO3pPaxXyHOK amiabaTHIHO! TeMIlepaTypd TOpiHHSA KOMOIHOBaHOI JOCITIIKyBaHOI €K30-
TepMiuHOi cyMimri 3a gonomoror nporpamu ISMAN-THERMO. [locnimkeHHST MOKa3aid, 10 30UIBIMICHHS KUTBKOCTI
rpadity (3 6 % 10 9 %) B cKiajii MIKUXTH MOPOIIKOBOIO APOTY BEIE 0 iICTOTHOTO 3HM)KEHHS a/liabaTHYHOI TeMIiepaTrypu
TOPIHHS €K30TEPMIYHOI CyMillli 3 KOMOIHOBaHHM OKHCIIIOBayeM, 110 00YMOBIICHO aKTHBALII€IO TIJIaBIeHHs. BusHaueHo, 1o
BBeZICHHS TpadiTy 3HIDKYE amiadaTHUHy TeMIlepaTypy TOPIHHS 1 MOXe BHKIIFOUMUTH MOKIMBICTD 3aKHUIIAHHS Mijli, IPO IO
CBITYHTH 3HIKCHHS BMICTY OCTaHHBOI B ra3oBiil ¢azi. s ckiaxy 3 MEHINO KUTBKicTIO rpadity (6 % C), Byriems nepe-
XOIUTh B MeTajieBy (ha3y, uiie y Buriani kap6oinis. Ipu Ginbmiii kinekocti rpadity (9 % C) B cknai MMXTH, MOXIINBO
3a0e3ne4eHHs 1IepeXo/1y BUILHOI'O BYIJIEIIO B 30HY pO3IUIaBieHHs. TepMOAnHaMIYHI PO3paxyHKU CKJIaJHOI OaraToKoM-
moHeHTHOI ek3oTepMidnaoi cymimt CuO-Fe,O3-Al 3 KOMOiHOBaHNM OKHCIIOBauYeM CHCTEMH Ui PO3TIITHYTHUX BHIIAIKIB
HOKa3aJjy, 1o 30u1blieHHs yacTku CuO Beje 10 30UIbLICHHST MeTaneBol (ha3u Ta 3HWKEHHS] OKCUJTHOT.

Kuarouosi cioBa: CIIJl, exk3oTepMmiuHa CyMill, TEpMOIMHAMIYHUN pO3paxyHOK, KOMOIHOBAaHWI OKHCIIOBAY,
ajiabaTUYHa TeMIeparypa.
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Typuanin M. A., IpeBaas JI. O., Arpasaa IL. I'., Jlos6enxo O. 1., Inbenko C. M. HoBi HanpsiMmku Tep-
MOJAUHAMIYHHMX J0CTiIKeHb BUCOKOEHTPONiliiHUX ciiiaBiB // Bicnuk JT'MA. — 2019. — Ne 2 (46).

BukonaHo tepmonuHamiuHe pociimkeHHs BucokoeHTponiiiHux ciuiaBiB (BEC) cucremn Co—Cr—Cu—Fe—Ni.
3 miero MeToro Oylla BUKOPHCTaHa BIIACHA CAMOY3TO/pKeHa 0a3a TepMOIMHAMIYHHX HapaMeTpiB (a3 IecsaTH TBOKOMIIO-
HEHTHHX 1 JIECSITH TPUKOMIIOHEHTHHUX CHUCTEM, L0 BXOASATH JIO CKIIAIy JOCHTIPKYBaHOI CUCTEMH. 3a JIOMOMOIO0 IIi€l
6a3u gaanx i CALPHAD merony Oynm BHKOHaHI: pO3paxyHOK TEPMOAWHAMIYHUX BIACTHBOCTEH YOTHPH- 1 M'ITHKOM-
MOHEHTHHX eKkBiaToMHUX posiuiaBiB cucremu Co—Cr—Cu—Fe—Ni aist temneparyp 1873 K i 1500 K; monentoBanus ¢a-
30BUX IIEPETBOPEHb B I'ATUKOMIIOHEHTHIH cucteMi. Hajmumkosi iHTerpanbHi (yHKLIT 3MilIyBaHHS YOTHPHKOMIIO-
HeHTHHX cucTeM 3 Migmio i cucremMn Co—Cr—Cu—Fe—Ni neMOHCTpYIOTh MO3UTHBHI BIIXHWICHHSA BiJ iA€anbHOCTI, IO
00yMOBJICHO MO3UTHBHUMHU MapHUMH B3aemomisMu Mifgb—xpoM B cuctemax Co—Cr—Cu, Cr—Cu—Ni, Cr—Cu—Fe, minps—
3ami30 B cucrteMax Cr—Cu—Fe, Co—Cu-Fe, Cu—Fe-Ni, migs—kobansT B cucreMax Co—Cr—Cu, Co—Cu—Fe. IToBeninka
koMroHeHTiB B cucteMi Co—Cr—Fe—Ni Onm3bka 10 imeanbHoi. 3iCTaBICHHS 3HAYCHb TEPMOIMHAMIYHUX (DYHKILH, po-
3paxoBanux mpu 1873 K i 1500 K, moka3zaio, 1o 3i 3HIKESHHIM TEMIIEPaTypy MO3UTHUBHI BIIXHUICHHS BiJT 11€aTBHOCTI
HAQ/UIMIIKOBUX TEPMOAMHAMIYHUX (DYHKILINA 3MilIyBaHHS 30UIbIIMIKCS HE3HAYHO 1 BENMYMHA 1€aIbHOTO BKIAAY
B eHeprito [1060ca mnoMiTHO 3MeHIIyeThcs. Pesymbratm MopenmtoBaHHA (Da3oBHX IEPETBOPEHb JEMOHCTPYIOTH
X CXOXICTh B YOTHPEKOMIIOHEHTHUX cucTeMax 3 Mimaro i B cuctemi Co—Cr—Cu—Fe—Ni. Y 4oTupboX cucTeMax 3 MiJJIto
(Co—Cr—Cu-Fe, Co—Cr—Cu—Ni, Co—Cu—Fe—Ni, Cr—Cu—Fe—Ni), cnioctepiraerbcst posnaa ['IIK po3unny Ha ['I[K,, Oara-
it minro, i 'K, 3 BucOKuM BMicTOM XpoMmy, KOOanbTy, 3aii3a i Hikemro, a B cucteMi Co—Cr—Fe—Ni — Bucoka B3aeM-
Ha PO3YMHHICTh KOMIIOHEHTIB. 3TiHO 3 HAIIMMHU po3paxyHKamu ekBiaromHuil cmaB Co—Cr—Cu—Fe—Ni € nodazanm
31 crpykryporo ['TIK + OIIK. Po3pobieHo npakTnuHi pekoMeHaanii mo0 BuOopy ckianis aucriepcHo-3Mirtanx BEC.

Kawou4oBi cioBa: po3ruiaBu CUCTEM MEPEeXiJHUX METaliB, CILUIABH KOOAlbTy, XpOMY, MiJi, 3aji3a, HiKelro,
CALPHAD wmeroJ, BUCOKOGHTPOMIHHI TUCTIEPCHO-3MILHEH] CIIIaBH.

AugieBa JI. 1., AoxapilIl. b., Mauiii X. B.,, Camorasgos A. /., Ilumko O.1. ®opMoyTBOpeHHsI my-
CTOTININX JeTajiel cnocodamMu KoMOiHOBaHoOro BuaAaBoBanHs // Bichuk JIFTMA. —2019. — Ne 2 (46).

Po3rnsHyTO OCHOBHI CIOCOOM KOMOIHOBAaHOTO BHABIIIOBAHHS MyCTOTUIMX IFIIHAPHYHIX 1 KOHIYHUX JeTajei
3 BUXIJJHHX CYLUIbHHUX 3aroToBoK. [Ipy KoMOiHOBaHOMY BHIABIIOBAaHHI cTakaHy 3 (JaHIeM, pO3TaIIOBaHUM Y JIOHHHIN
YacTHHI J1eTalli, Cil BUKOPUCTOBYBATH CXEMY, SKa MMOE€JHYBAaTHME PaIiabHUH 1 3BOPOTHUI CITIOCOON BUIABIIOBAHHS.
st oninku 1ehopMOBaHOTO CTaHy JeTayieil 3aydeHi MeTOIM JUTHIBHUAX CITOK 1 MIKPOCTPYKTYpHOTO aHalizy. Pe3yib-
TaTH AOCIHIPKEHb MAaIOTh AKICHHH 30ir 3 pe3yibTaTaMH aHaji3y METOAOM CKiHYCHHHX eNIEeMEHTIB. BcTaHOBIEHO, IIO
HpoLeC MPOTIKAE MPH AOIMYCTUMIH HEPIBHOMIPHOCTI JedopMaliii 3a IepeTHHOM JeTalli 1 3a0e3nedye NpuiHATHE Tpo-
MIPAIOBAHHS CTPYKTYPH Ta 3MIITHEHHS METaIy 110 BChOMY 00'eMy JeTalli.

[MocninoBHe pagianbHO-IPsIME BUIABIIOBAHHS — CIOCIO OTPUMaHHS JieTalei THITy TJIMOOKHX Tijb3 1 CTaKaHiB
i3 CYHUTBHOT 3arOTOBKH. 3alpoIOHOBAHO CIIOCIO 1 eKCIIEpUMEHTAIbHO TOBEICHA MOMUINBICTh BUTOTOBIICHHS CKJIaIHO-
npodibOBaHMUX MYCTOTUIMX JieTalei i3 3MIHHOIO TOBIIMHOIO CTIHKH 1 CTYNIHYAaCTOI HOPOKHHHOIO 200 30BHIIIHBOIO
MIOBEPXHEIO.

3arpornoHoOBaHO CrOCi0 BUIABIIOBAHHS JIETalell THITy CTaKaHy 3 TOBCTHM JJHOM, 3a SIKUM 3 METOIO 3HWKEHHS
HEpiBHOMIpPHOCTI Jedopmallii 1o mepeTHHy AeTali MeTaa B 30HI JOHHOI YaCTHHH CTaKaHY IiJIal0Th 3HAKO3MIiHHIHN Je-
(dopmanii HUITIXOM MPSMOTO BUIABIIOBAHHS METalIy Y BIAPOCTOK 1 TIOBOPOTHOTO PajiajbHOTO BUAABIIOBAHHS B 30HY
nHa. [IpoBeneno CE-mMoznentoBaHHS TpoIIeCy BUAABIIOBAHHS ITyCTOTLIO! KOHIYHOI IeTalli 32 TOTIOMOTO0 IPOTPaMHOTO
nponykrty DeForm-2D. Po3risiHyTo 3MiHy KIHEMaTHKH ITyCTOTiIOT KOHIYHOI JeTami, a TaKoXX OTpPHMaHi IO
PpO3MOAINiB IHTEHCHBHOCTI JedopMamiid, 0 MiATBEpUKYIOTh 3arajbHHAN XapakTep posmonury aedopmariit y my-
CTOTUIMX JETAJICH TUITY CTaKaHy 3 TJIyXHM OTBOPOM.

KuarouoBi ciioBa: koMOiHOBaHE BHIABIIOBAaHHS, pPO3MOALNT AedopMalliii, MOpOKHUCTI AeTani, cTakaH 3 ¢uraH-
LeM, MIKPOCTPYKTYpa.

Koposb P. M. Oco01uBoCTi OCHOBHMX TEXHOJOTiYHHX i KOHCTPYKTHBHUX NMapaMeTpiB cTamioHapHOi
kJiTi crana XIITP ans 3a6e3nedyeHHs] BIJILHOTO mpouecy X0J104HOro peayuiroBanus Tpyo // Bicaux JAT'MA. —
2019. — Ne 2 (46).

Crioci6 xonoanoro pexyuitoBanHs Tpy0O Ha craHax XIITP 3actocoByeThcs 1miJ yac BUTOTOBJIEHHS TPYO BHCO-
KOT TOYHOCTI 10 TOBILUHI CTIHKH, 30BHIIIHBOMY Ta BHYTPIIIHbOMY JiaMeTpax, a TAKOXK IPH BUTOTOBIEHHI OCOOIHBO
TOHKOCTIHHUX TPYO METOJIOM «IOE€THAHHS.

Jlo HenomnikiB icHyrounx pobounx kiireit craniB XIITP MoxIMBO BigHECTH Te, IO BiICTaHb XOAY PYXOMOTO
cerapaTopa, y sSIKoMy BifOyBaeThcs aedopMaliis 3aroTOBKH, MEHIIA 3 JOBXXKHUHY XOAy poO0doi KIIiTi, a TAKOX pyXomi
YAaCTHHU KJIITI MAIOTh HA/IMIPHY Bary, 110 € 00OMeXyruuM (HPaKTOPOM BChOTO MPOLECY MTPOKATKH, SIK 32 HIBUIKICTIO, TaK
1 32 MPOAYKTUBHICTIO. Pyxoma o0oiima po0odoi KIIiTi Ma€ HU3BbKY dKOPCTKICTh, III0 00YMOBITIOE 3HAYHE 3HAYCHHS BEJIH-
YHHU TpYKHOT Jedopmalii Beiel cucTeMu «pobo4nii IHCTPYMEHT — MPOKaTHA KIIiThy. Lle miATBepKy€eThCsi pO3paxyH-
KaMH, HaBEJICHUMH Y TIPONIOHOBAHIH CTaTTI.

Bukopucrannst craionaproi kiiti crana XIITP i3 omopHMMHM KaTkamu JUisl pedyLiFOBaHHS OCOOJMBO TOH-
KOCTIHHUX TpyO Yy IOYaTKOBHII MOMEHT 3aKaTyBaHHS II€PEHBOTO KiHILI TPYOM MOKE CIPUYMHHUTH IOCTIMHWHN nedexrt
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3IUTIOIIYBAaHHS Yepe3 BENMKY Bary OMOPHHUX BAJKiB i poOOYMX PONHMKIB, MOPYIIYIOYH, THM CaAMUM, CTaOLIBHICTD IpOLECy
MIPOKaTKH. TakoxX /10 HEJIOJIKIB CTAI[IOHAPHOI KIIITI CITi/ BIHECTH i BUCOKY TPYJOMICTKICTD BUTOTOBJIEHHS ONIOPHUX KAaTKiB.

Metoro pobOTH € BH3HAYEHHS TEXHOJOTIYHHX i KOHCTPYKIIHHHX OCOONHMBOCTEH CTAaliOHAPHOI KJITI cTaHa
XIITP 3ams 3a0e3neueHHs] MOXKJIMBOCTI BUIBHOTO MPOLIECY XOJIOAHOTO PenyLiOBaHHS TPYO.

3a1st OTPUMAaHHS TAaKOTO Pe3yJIbTaTy, Y CTATTI 3alPOIMIOHOBAHO BUKIIOYUTH 3 KOHCTPYKIIT KJIITI ONOPHI KaTKH
Ta 3a0€3MeYnTH BUTbHE KOTIHHS POJIMKIB IT0 pOOOYOMY KOHYCY, TOOTO 3IICHUTH TaK 3BaHWH BUIEHUH MPOIIEC IPOKATY-
BaHHS — IIPU PYXOBI cernapaTopa pOJHMKH MOYMHAIOTH 00EpPTaTHCS 32 PaXyHOK CHIJIM TepTs B ocepenkoBi nedopmarii,
a ixHi manu BUIEHO MEPEeKOIYIOThCS POOOT0I0 KATiOPOBAHOIO TIOBEPXHEIO OMIOPHUX TIIAHOK.

3acrocyBanHs cTanioHapHOi KiIiTi craHa XIITP 3i 30ipHUM ponHMKOM Ta 3 eJIeMEHTaMH KOTIiHHS JO3BOJIIE J0-
CSATHYTH CTaOUIBHOCTI ITPOLIECY NPOKATKH MPH XOJIOAHOMY PEAyLiFOBaHHI TOHKOCTIHHUX TPYO, a Iij yac BUTOTOBIICHHS
0COOJINBO TOHKOCTIHHUX TPYO METOIOM «IIO€JHAHHS» — 3a0€3MeUlTH BHCOKY SIKICTh NOBEPXHI Ta TPUBAILYy CTIMKICTh
po0odoro iIHCTPYMEHTY 3a paXyHOK AOBLTHHOTO BEJCHHS IPOIECY MPOKATKH.

Kurouosi cnoBa: cran XIITP, penyriiroBanss, Tpy0a, cTamioHapHa KIIiTh, TIPOIEC IPOKATKH, METO IIOETHAHHSD.

Kpaguenko O. B. Oco0,1MBOCTi 0CHOBHUX TeXHOJOTMYHHX i KOHCTPYKTHBHMX NapaMeTpiB cTanioHapHoOi
kJiiTi ctana XIITP paa npokarkn npenusiiinux tenooominuux tpyo // Bicank ITMA. — 2019. — Ne 2 (46).

Huni 3nauynoro noumpenHst Ha0ynu cranu XIITP xonctpykuii konumuasoro BHUMMermama. [lepeBaramu
LMX CTaHIB € MaJli po3MipH 1 mpocrora poOOYOro iHCTPYMEHTY, SIKMH 1 BH3HA4Ya€ HE3HAUHI radapuTH Ta Bary KIIiTi,
a TaKOX BHCOKY TEXHOJIOTiuHy MaHeBpeHicTb. Ha TpyOHuX 3aBomax kommmuboro CPCP i ctaHm € OCHOBHUMH TIpH
BHUTOTOBJICHI MPEIM3iiHAX TeI000MiHHHUX TpyO, y TomMy umcii kopiryciB TBEJIiB i3 nupKOHi€EBHUX, HIKEIEBUX Ta TUTA-
HOBHX CIUIaBiB, TPYO ISl TEIUIONOTIIMHAIOYMX €JIEMEHTIB TOIIO.

JocnimkeHHsT JOBOAATS, M0 MPOAYKTUBHICTE cTaHiB XIITP He 0OMeXyeThCs CHIIOBIMH MTapaMeTpaMH Ta Iuia-
CTHYHICTIO MeTaly, a B OCHOBHOMY OOYMOBIIEHa JOIMYCTHMHUMH OOTHCKAMH Y MHUTTEBOMY OCEpEIKOBi Aedopmariii
3 TOYKH 30pYy 3a0e3IeueHH s BiIIIOBIIHOI SIKOCTi MOBEPXHI Ta TOYHOCTI TEOMETPUYHUX PO3MIPIB TPYO 1 MOKIMBOCTSIMHU
10JJaf0Y0-TIOBOPOTHUX MEXAHI3MIB 3 MAIBTIHCHKUM XPECTOM.

BimHOCHO HHM3BKA MMPOAYKTUBHICTH icHyI0unX cTtaHiB XIITP 3HaYHOIO MipOFO IOSICHIOETHCS MAJIOK TOBXXHUHOIO
OOTHCKHOI 30HH, IO 00YMOBJICHO KIHEMAaTHKOIO KIiTi, BIAOBIAHO IO SIKOi, JOBXXHMHA X0y cemaparopa cKiaaae Oinst
60 % Bix HOBXUHU X0y 000MMH KIIITi, SIKA IPUBOIUTHCS B PyX KPUBOLIMITHO-IIATYHHUM MEXaHI3MOM.

Mertoro cTarTi € BU3HAYCHHS TOJIOBHHUX OCOOJMHMBOCTEH KOHCTPYKIMIi cTamioHapHOi kiiti craHa XIITP mms mpo-
KaTKH TPELI3IMHUX TEITOOOMIHHUX TPYO, Y SIKHX XiJ cermaparopa i3 poOOYHMHI pOIHKaMH JOPIBHIOBAB O X0y 0OOHMH.

Bukopucranns craiionapaoi kiiti crana XIITP no3Bosisie 63 CyTTeBOT 3MiHM KOHCTPYKIIT CTaHA ITiBUIIUATH
HE JIMIIE TOYHICTh Ta SIKICTh MOBEPXHI TPYO, aje W MpOoAyKTUBHICTH POOOTH CTaHa 32 paXyHOK MAaKCUMAaJIBHOTO 3IJIa-
JKyBaHHS TIPYKHOI nedopmariii CUCTeMH ,,p000YHil PONMK — KOPIyC KIITi” 3a YMOBH BHKOPHCTaHHS HEPYXOMOIi
TOBCTOCTIHHOI 000MMH B SIKOCTI KOpPITyca KIiTi, 301IbIIeHHS X0oy cenapaTopa y 1,7 pa3u, a TakoX 3HWKECHHS Bard py-
XOMHX YaCTUH KIIITi OUTBII HIX Y 2 pa3u.

Kuarouosi cioBa: cran XIITP, npokartka, kopmyc TBEJIa, menu3iiiHi TeriooOMiHHI TpyOH, TOUHICTb, SKIiCTh.

Muponenko A. FO. KoHcTpyKTHBHI 000 1MBOCTI 00J1aHAHHS UISl TEILUIOT0 POTALIfHOT0 KyBaHHS Mpe-
nm3iiHux Tpyo 3i cnj1aBiB Ha ocHOBI Mo1ioaeHy // Bichuk JITMA. — 2019. — Ne 2 (46).

[peuwnsiiHi TpyOH 3i CrIIaBiB MOMOAEHY 31e0iIbII BUKOPHCTOBYIOTECS B 00aHAHHI CIICI[iaIbHOTO TPHU3HA-
YEeHHS, MO0B’S3aHOMY 3 PAKETHOIO TEXHIKOI0 W aTOMHOIO €HepreTWkoio. [Ipu 1ipoMy, rpaHUYHI BIAXIICHHS OKPEMHX
BUJIIB 3a3HAa4€HUX TPyO 3a BHYTpILIHIM JiaMeTpoM He NoBUHHI nepesunryBatu 0,01 MM, npu 1bOMY IOJIE IOMYCKY
3HAXOIUTHCA B omHiK ctopoHi -0,01 mm. Cumif Big3HAYXTH, IO CIDIABH HAa OCHOBI MOJIIOICHY MOKIIMBO IiIJaBaTH IDIa-
CTHYHIN Aedopmarii TUTBKH IpY MiIBUIIEHNX TeMIepaTypax, OMHOYACHO 3 IIMM BOHHU XapaKTePU3YIOThCS CXMIIBHICTIO
JI0 Ta30HACUYEHHS NIPU TepMiuHii 06poOIi.

Buxonsun 3 TEXHIYHUX XapaKTeprCTHK cydacHuX craiB XIITP TpyOu 30BHIIIHIM AiaMeTpoM MEHII HiX 6 MM,
a 0COONMBO 3i CIDIaBiB HA OCHOBI MOIIO/IEHY, BUTOTOBIISIOTH METOJOM BOJIOWIiHHS K Ha OMpaBIi Tak i 0e3 Hei. OmHak
OTPUMaHHS 3a3Ha4eHUX TPYO 31 CIUIaBIB HA OCHOBI MOJIIOJICHY HEMOXKIIMBE B 3B’S3KY 3 THUM, LIO JUIsl 3a0€3MeUeHHs po-
necy nedopmarii moTpiOHO HarpiBaTu sSK TpPyOy, 1m0 nedopMyeThes, Tak 1 poboumii iHcTpymMeHT mo 450500 °C.
3a TaKkuX TEMIEpaTyp MIlHICTh CTPIKHS, 0 YTPUMAE OMPABKY, CTA€ HU3HKOO, W BOJIOUIHHS OyAe CyIpOBOIKYBATHCS
MoCTiHHNMH #oro obpuBamu. BoowiHHSA Ha pyxoMil (JOBLii) ompaBli Tex He 3a0e3nedye HeoOXiIHy TOYHICTh TOTO-
BUX TPYO B 3B’SI3Ky 3 THM, LIO IiJ 4Yac 3HSATTS TPYOM 3 ONpAaBKH, Ieplia Mijisirac 0araropasoBoMy OOKaTyBaHHIO
Ha 0OKaTHIH MalInHi, IpY FOMY HOIIEPEYHUH MTepepi3 TPyOH OBaTI3yETHCS.

Linmo mpomoHoBaHO{ cTaTTi € BHOIp crtoco0y BUPOOHHUIITBA PEIU3iHUX TPYO 31 CIJIaBiB HA OCHOBI MO0 Ie-
HY, B TOMY 4HCIi ¥ 3 MpodiIbHUMH OTBOpaMHu (HE KPYTJIMMH), & TAKOXK BH3HAUYEHHS KOHCTPYKTUBHHUX OCOOJMBOCTEH
nepopManiiHOro o0JiaIHaAHHS.

Haii0inpin pamioHaqTsHIM CIIOCOOOM BHTOTOBIICHHS MPEIHM3IHHUAX TPYO ¢ 30BHIIIHIM IiaMETPOM MEHIIIEe 6 MM,
B TOMY 4HCIi 1 TpyO 3 npodinbHUM (HE KPYIJIMM) OTBOPOM, 31 CIUIABIB HA OCHOBI MOJIOJEHY € 1X TeIUTHi paaiaibHUi
OOTHCK 3 BUKOPHUCTAHHIM POTaliiHO-KYBIBHUX MaliuH. J{Jsi 1IbOro MOXKJIMBO BUKOPHCTOBYBATH iICHYIOYI POTaIiifHO-
KyBaJIbHI MalllMHU 3 ypaxyBaHHSAM iX MOJEpHi3allii: BCTAaHOBJICHHS MEXaHi3My I10/1adi 3aroTOBKH, a TaKOXX ra30BHX
TOPUIOK IS HAarpiBy 3arOTOBKU 1 KYBaJbHHX IUIAIIOK.

Kirouogi cnosa: cran XIITP, poramiliHo-KyBaibHa MalliHa, IPOKATKA, AiaMeTp, Ipenu3iifHi TpyOu, MoiOaeH.
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Ksammnin B. O., Ba6am A. B., fIxopaes O. M. BusHa4YeHHS CTATHYHOTO MOMEHTY TepTs IPU NpecyBaHHI
3pa3ka 3 oJHO4YacHUM Kpy4eHHsM // Bicauk JIIT'MA. —2019. — Ne 2 (46).

HaBezneHo akTyanbHICTh BUKOPHUCTAHHS TEXHOJIOTIT MMOPOIIKOBOI METAIyprii Al BUpOoOHHUITBA fAeTaneid. Omnu-
CaHa TEXHOJIOTIs IPECYBaHHsI 1]l BACOKMM THCKOM 3 OJIHOYaCHUM KpydeHHsM 3pa3ka High Pressure Torsion. ¥V crarti
HaBEJICHUI OIKC JIOCIITHUIIBKOT YCTaHOBKH JUIsl IPECYBaHHS 3pa3KiB 3 OJHOYACHUM Kpy4yeHHsM. JlocmigHuipka ycra-
HOBKa BKII0Yae mpec 3ycwursM 10 T. JIJis KOHTPOJIIO IIBHIKOCTI OYB BHKOPHCTaHHMN IHKpPEMEHTAJIbHUN CHKOICP
Siemens 6FX2001-2DB02. [Ins npu3BeneHHsT MeXaHi3My KpPY4eHHs B pyX OyB BHKOPHCTAHMH aCHHXPOHHHUH IIBUTYH,
SIKUH OyB MiA €THAHUA O 9aCTOTHOTO mepeTBoproBava Altivar 31. J[ns 3HIKEHHS KUTBKOCTI 0OEpPTIB Ta IMiJBUIICHHS
KpPYTHOTO MOMeHTY OyB BHKoOpuctanuii pexykrop 24-80. Ilpu npecyBaHHi 3 0JHOYaCHUM KPYYEHHSIM 3pa3ka BUHHKA€E
cuna TepTs. BoHa sBIsie cOO0I0 CHITy Ta MOMEHT CTaTHYHOTO OIOPY MEXaHi3My KpydYeHHsS. AHAIITUIHE BU3HAUYCHHS
CHIIM Ta MOMEHTY CTaTUYHOTO OTMOPY MeXaHi3My OyJIo MpeCcTaBIeHo y cTarTi. Ha OCHOBI JaHWX CHIIM Ta MOMEHTY CTa-
TUYIHOTO ONIOPY MeXaHi3My OyB pO3paxOBaHHU CTATUYHAN MOMEHT HaBaHTaKECHHS aCHHXPOHHOTO €JIEKTPOABHUTYHA IIPH
MakcuManpHi cwini mpecyBaHHS 10 1. TakoX HaBeOeHO NepEeBIpOYHUII PO3PAaXyHOK ACHHXPOHHOTO IBHUTYHA
Ha 3[aTHICTh BUTPUMATH CTaTHYHE HAaBAaHTAXEHHA. [lepeBipouHMII pPO3paxyHOK IOKa3aB, II0 HASBHUI aCHHXPOHHHN
€JIEKTPOABHUTYH €KCIIEPUMEHTAIBHOI YCTAHOBKY 3[JaT€H BUTPUMATH CTATUYHE HABAaHTAXXECHHS y BUITIAII MOMEHTY TepTS
IpY TpecyBaHHI 3pa3Ka 3 OJHOYACHUM HOro KpydeHHsM. Bci po3paxyHKH CHIM Ta MOMEHTY TEpTs IIPH IpecyBaHHI
3 OJTHOYACHUM KPYUESHHSIM 3/11HCHIOBAIMCS LISl OPOILKY TUTaHY, SIKMH € OCHOBHHM MaTrepiaJloM PU BUPOOHHUIITBI Pi3-
HUX JieTalell MeIMYHOrO Ta IHIIOTO MPU3HAYESHHSI.

KoarouoBi ciioBa: npecyBaHHS 1iJi BUCOKAM THCKOM, MOMEHT CTaTU4HOTO OIOPY, NPEC, YaCTOTHUI NepeTBO-
proBau, peayKTOp, METOJMKA, ACHHXPOHHHUH IBUTYH, JIOCIIJHALbKA yCTAHOBKA.

Kingenko M. 1. JJocnimkeHHs1 BIVIMBY pe:KUMiIB MarHiTHoOi 00poOKku HA 3MiHM MIIHOCTI i TennoemMHoCTi
HIBUAKOPi3aJILHOI cTaJi micjas 00podKHu iMImyJbcHUM MarHiTHUM noJieM // Bicauk JIFMA. — 2019. — Ne 2 (46).

Pobota mpucBsYeHa MOCTIKEHHIO MUTAHb, IOB'I3aHUX 3 MiIBUIICHHSIM EKCIUTyaTallifHUX BJIACTHBOCTEH iH-
CTPYMEHTA 3 MIBUAKOPI3aIFHUX CTaJeH MUITXOM MarHiTHO-IMIYJIbCHOI 00poOku. IIpoBeneHo aHami3 BIUIUBY PEXUMIB
MarHiTHOI 0OpOOKH Ha 3MiHY MIITHOCTI 1 TEINIOEMHOCT] IMIBUAKOPI3aTbHUX CTaJeH Mmiciast 0OpOOKH IMITyTbCHIM MAarHiT-
HUM 1iosieM. [lokaszano, mo eeKkTHBHICTh Croco0y MarHiTHOI 0OpOOKH 3alIeKUTh BiJl LIOTO PSAYy YMHHHKIB, IO Bij-
HOCSITBCS SIK JI0 YMOB BIUIMBY Ha IHCTPYMEHT MarHiTHUM II0JIEM, TaK 1 IO yMOB, B SIKUX IIel IHCTPYMEHT €KCILTyaTy€Thb-
cs. BeraHoBiieHO, 1110 B pe3yibTaTi BIUIMBY IMITYJIbCHOTO MAarHiTHOTO HOJISI BiIOyBaeThCs 3MiHa (hi3UKO-MEXaHIYHUX
BJIACTHBOCTEH IIBUIKOPI3AJIbHUX CTaJIeH, 3pOCTae XOJIOJHA 1 rapsiya MIIHICTh 1 IHCTPYMEHTAJbHHH Marepiayl cTae
011 OJTHOPIAHUM 3a CTPYKTYpolo. Big3HaueHo, 1110 MepIonpryHO0 MOJIIIIEHHS eKCIUTyaTaliifHIX XapaKTepHCTHK
IHCTpYMEHTa, IiAJaHOr0 MarHiTHIH 0OpoOL, € 3MiHa BIACTUBOCTEH IHCTPYMEHTAJILHOTO MaTepiaily, sike Bi0OyBa€eThCs
3a paXyHOK MarHiTOCTPHUKIIHHOTO 3MIIIHEHHS IBUIKOPI3aNbHOI cTani. BcTaHOBIEHO, IO TSI CTIHKOTO MPOSBY €EKTY
MAarHiTHOI 00pOOKH iHCTpyMeHTa HEOOXiTHO B KOXKHOMY KOHKPETHOMY BHITAIKy BPaXOBYBaTH 3HAUCHHS HAIPYKEHOCTI
MAarHITHOTO IIOJIS, Yac BUTPUMKH IHCTpPYMEHTa B POOOYOMY iHAYKTOpI i 9ac CTapiHHS iHCTpPYMEHTa Iicisl MarHiTHOi
00poOku. BcTaHOBIIEHO, MO MiIBUIIEHHS CTIMKOCTI IHCTpYMEHTa BiZOYBA€ThCSA HE 32 PAXYHOK HEHONIKIB TEPMIYHOT
00poOKH, 110 BUPAKAETHCS B MiABUIIEHHI XOIOAHOI MIITHOCTI, a 32 PaXyHOK IOJIIIIIEHHS BIaCTUBOCTEH iHCTpyMEHTa-
JIFHOTO MaTtepiaiy, B EPIIy Yepry TaKUX eKCIUTyaTaliiHIX BIACTHBOCTEH, SIK TBEPAICTH 1 TEIUIOCTIHKICTb.

Koarouogi ciioBa: marnitHa 00poOKa, HarpyKeHIiCTh, TBEPAICTH 1 TEIUIOEMHICTh LIBUKOPI3aJIbHUX CTaJIEH.

Kingenko M. 1. Anaji3 rinore3 mpo mpuYMHH, 0 BUKJIHKAIOTHh MiABHINEHHS CTiHKOCTI iHCTpyMeHTY
3i LIBMAKOPi3aabHOI cTadi B pe3yabTaTi BIVIMBY MarHiTHoro nojs // Bicunk ITMA. — 2019. — Ne 2 (46).

PoGora npucBsueHa aHaizy rinoTe3 Mpo NPUYMHM, 10 BUKJIMKAIOTH IIBUIIEHHS CTIHKOCTI iIHCTpyMEHTa, BH-
TOTOBJICHOTO 3 IIBHUAKOPI3aNILHUX CTaJei, B pe3yNbTaTi BIUIMBY MarHiTHOro mois. [lokasaHo, mo 00OB'SI3KOBOIO yMO-
BOIO JUTS MiJBUIIEHHS CTIHKOCTI PiXKY40T0 iHCTPYMEHTY € IPUCYTHICTh B 30HI pi3aHHSA MarHITHOTO IOJIS Pi3HOI HATIpy-
KEHOCT1 200 00poOKa IHCTPYMEHTOM, KU NOTMEPEAHb0 TiAaHni 3MIIIHEHHIO MarHITHAM ToJieM. BcTaHOBICHH 3B'S-
30K MiXK 3HOCOCTIMKICTIO 1 eKCIUTyaTallifHOI0 HailHICTIO OCBOBOTO IHCTPYMEHTY, 3 OZHOTO OOKY, i OCHOBHUMH XapaK-
TEPUCTHKAMH SKOCTI, 3 IHIIOTO, ITOKa3ye, 10 TEXHOJOTiS 00poOKM AeTaneil MarHiTHOOOpOOJIEHUM {HCTPYMEHTOM [0-
3BOJISIE 3HAYHO 30UTBIINTH pecypc poOOTH IHCTPYMEHTY 1 eKCIUTyaTalliifiHy HaliiHICTh AeTanel. BigsHaueHo, Mo MarHi-
THO-IMITyJIbCHa 00pOOKa SIBJIsSIE COOOIO MOETHAHHS EIEKTPOMArHiTHOTO 1 TEPMOANHAMIYHOTO CIIOCOOIB YIpaBIiHHS He-
PIBHOBa)XHOIO CTPYKTYpOIo pedoBHHH. [TokazaHo, 1110 e(heKTUBHICTH CIIOCO0Y MarHiTHOT 0OPOOKH 3aJI€KHUTh BiJI LIJIOTO
psilly YMHHHKIB. BinzHaueHo, 1110 MepIIONpUYMHOIO MOJIIIIEHHS eKCIUTyaTalliiHUX XapaKTepUCTUK IHCTPYMEHTY, Mif-
JTAHOTO MArHiTHIN 00poOI1li, € 3MiHa BJIACTUBOCTEN IHCTPYMEHTAJILHOTO MaTepially, siki BiOyBalOThCS 3a paXyHOK Mar-
HITOCTPHKIIIOHOTO 3MIIIHEHHS MIBUIKOPI3adbHOI cTami. BcTaHOBIEHO, O IS CTIHKOTO MPOsBY e(heKTy MarHiTHOI 00-
POOKH IHCTPYMEHTY 1 301IbLIEHHS TEPMiHY CITy>KOHM IHCTPYMEHTY 31 IIBUIAKOPI3aJIbHOI CTaJIi IPH HAKJIaZAEHH]I MarHiTHO-
TO TIOJISI Ha 30HY pi3aHHS HE0OXiTHO B KOXKHOMY KOHKPETHOMY BHIIAJKY BPaxOBYBaTH 3HAYCHHS HAIPY>KEHOCTI MarHiT-
HOTO TIOJIS, HAIIPSMKH MarHiTHOTO CTPYMY 1 YMOB pi3aHHS.

Kuaro4doBi ciioBa: MaraiTHa 00poOKa, HAPYKEHICT MarHiTHOTO TOJISI, MATHITOCTPHUKIIIHHE 3MIITHCHHS, IIIBH/I-
KOpi3albHa CTallb, MATHITHO-IUCTIEPCiHHE TBEPIIHHS.
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Jlamuayep H. FO. BusHaueHHsI SIKOCTi TeXHOJIOTiYHOro mnpouecy BHUIOTOBJICHHSI BHPOOIB 3 3aJlaHUM
Jiniiinum po3mipom // Bicunk ITMA. — 2019. — Ne 2 (46).

B 3a6e3neuenHi AKOCTI MPOAYKIii BaXKIIMBOIO CKJIA0BOIO € OIIIHKA SKOCTI TEXHOJIOT1H ii BUTOTOBIEHHS. SIKICTh
TEXHOJIOTIT OLIHIOETHCS 32 SIKICTIO OTpHUMaHUX BUPOOiB. OJHMM 3 NOKa3HUKIB SKOCTI BUPOOIB MalIMHOOYyBaHHS
€ JNHIHHUK po3Mmip aeTaned. Byab-skuii BUpiO Mo>xe OyTH BUTOTOBJIEHO 3 JIONIOMOT'OIO Pi3HUX TEXHOJIOTIH, aje KoXXHa 3
HUX 3a0e3reuye i He O/IHAKOBY SIKICTb. BHCOKa SKiCTh CYNpPOBOIKYETHCS 30UIBILIEHHSAM BUTPAT, L0 B YMOBaX KOHKY-
PEHIT Ha pUHKY € HE 3aBXIH IPUIATHUM JUIS1 BAPOOHUKIB IMTPOAYKIIii.

B 3anmexxHOCTI Big mOTped BHPOOHWKA OO SIKOCTI, CTA€ HEOOXIIHUM BU3HAYUTH EKOHOMIYHO JOITHHUMA
piBeHB SIKOCTi. PO3risiHYTI IMTaHHS CTBOPEHHS 1HCTPYMEHTY OLIHKH SIKOCTI BUTOTOBJICHHS JI€Tajel 3a TOUHICTIO pO3-
MipiB 3 METOIO BU3HAYEHHS Tpajiallii SKOCTi TeXHOJOTIH. /)i mbOTo MPOIOHYEThCA BIPOBAHKEHHS OMIHKH TEXHOJIOTIN
3 iHTepBaJaMH SKOCTI.

B mocmimkeHHSIX BUKOPUCTaHO TECOPETUYHHUM amapaT Teopii HMOBIpHOCTEH Ta MaTeMaTHYHOI CTaTUCTUKH. 3a-
MIPOMIOHOBAHO BUKOPHCTAHHS 3arajibHOI MOJIEINI PO3MOLUTY JiHIHUX po3MipiB AeTanell Ta 3HaHAEHUX OIIHOK i mapa-
MmeTpiB. [loka3zaHo, 1110 3aNPONOHOBaHA MOJIENIb Ma€ TPH Pi3HI (JOPMH LILTHHOCTI PO3NOALILY, & TAKOXK I 3aJIeKHICTh Ce-
PEIHBOTO PO3MIPY Bij HOIYCYMH BEPXHBOTO 1 HIDKHBOTO 3HaUeHb iX OUiHOK. L{i hopMu MOXKyYTh 1IeHTU(IKYBATH SIKICTh
TEXHOJIOTIH SIK BUCOKY, CEPE/IHIO Ta HU3bKY.

BukopucranHsi 3apONOHOBAaHMX PE3YJIBTATIB JIa€ MOJKIIMBICTH aHANI3yBaTH SIKICTh IPOLECY BUTOTOBIICHHS
BUPOOIB 31 3MiHOIO 00’eMy 00poOku. IlpeicTaBieHo METOOMKY BH3HAYEHHS DIBHS SKOCTI TEXHOJOTIYHOTO HPOLECY
SIK BUCOKHUH, cepelHii Ta HU3bKMHA. OTpUMaHi pe3yabTaTH A03BOJSIIOTH 3HAWTH OLIHKY AOMIJIBHOI KIJIBKOCTI BUTOTOB-
JIEHHS! BUPOOIB 3 02)KaHOIO SIKICTIO.

[poBeneHi 1OCIIPKEHHS JOTIOMAraroTh y BUpIILICHH]I TUTaHHS YIIPABJIHHS SKICTIO IPOIYKIIii MallInHOOY Ly BaHHSI.

Kuro4oBi ciioBa: sSKiCTh, TOUHICTB, JIHIHHAN po3Mip, AETallb, TEXHOJIOTIS BATOTOBJICHHS.

I'agpum II. A.,, €pmaxoBa C. O. Oco0auBocTi yTBOpeHHs JAedeKTiB Troa0BHOI 0ajJKH pyIHO-
rpefipepnoro nepesanta:xkypaua TAKRAF // Bicauk JIT'MA. — 2019. — Ne 2 (46).

Meroro po0OTH € aHaji3 NPUYUH YTBOPEHHS Ne(eKTiB METANIOKOHCTPYKIi pyaHo-rpeiidepHoro nepeBanra-
KyBauda. B poboTi BUKOpHCTaHa crieliajizoBaHa METO/IMKA aHaNli3y KOHCTPYKTHBHOTO BUKOHAHHS 3BapHHUX BY3JiB. A
came: aHasii3 ()aKTOPIiB BILUTUBY, OOYMOBJICHHX IMPOIECOM 3BapIOBaHHs, aHAJi3 HABAHTAXXCHb 1 HASABHICTH mepeadl cu-
JIOBUX HaBaHT)XEHb y 3BAPHOMY BY3lIi,  TAKOXK aHAJIi3 CXEMHO-KOMITAHOBOYHOTO PillIeHHs By3JIa METAIIOKOHCTPYKIIIi.

CrTBOpeHa TPHOXBUMIpHA MOJIEb CEKIil rojoBHOI Oanku y nporpami SolidWorks i Bu3Ha4eHi naHi BeTMYMH
nedopmariii ronoBHOI OaNKM IpH NepeMillleHH] Bi3ka 1o peiikam. CTBOpeHa MareMaTHYHa MOJeNb nedopmarii cexiii
rosioBHOI Oanku. BuzHaueHi BennunHu gedopmaliiil 30HU KpiluIeHHs BHYTPIMIHIX Ta 30BHIIIHKX J1amerneid. Beranosie-
HO 3aJIeKHOCTI BeIMYWH AedopMartiii BiJ BiICTaHi 10 OcCi miaBI3KOBOI peliku. Bu3HaueHO (akTopw, AKi BIUIMBAIOTH Ha
YTBOPEHHSI BTOMHHX IOLIKOJDKEHb METAJIOKOHCTPYKLIl. BUKOHAHO aHaIi3 MPHYMH MOSBY BTOMHUX HOIIKOIKEHb METa-
JOKOHCTPYKIIi TOJOBHUX OaJIOK KpaHy. Bu3HaueHO THUI HaBaHTa)KEHHS TOJIOBHUX Oanok kpary. [loOymoBani miHii
BIUIMBY OAMHUYHOI CHIIM IIPU PYXOMOMY HaBaHTa)KeHHI Ha TOJIOBHI OaJIKK pyIHO-rperiepHOro nepeBanTaxysaya. Bu-
KOHAHO aHaJi3 MPUYHH Je(PEeKTIiB, BISIBICHIX MPU €KCIEPTHOMY OOCTE)KEHHI pyIHO-TpeiidepHOro mepeBaHTaKyBadya.
BuxoHaHO aHai3 KOHCTPYKTHBHOTO BUKOHAHHS 3BapHOTO BY3Ja KpaHy TOJIOBHOI Oallky MmigpeidkoBoi 30HH. BuzHadeH1
OCHOBHI HanpsIMKH KOHCTPYKTHBHHUX 3MIH 3BapHOT'O BYy3Ja FOJOBHOI OaliK¥ IS MiJABUIIEHHS BTOMHOI MIIIHOCTI MeTa-
JIOKOHCTPYKIIIi KpaHy.

Kaio4oBi cjoBa: BTOMHI MONIKO/KEHHS METAIOKOHCTPYKIIH, IUKJIIYHI HABAaHTa)KEHHS, JIiHIT BIUIMBY, KOH-
CTPYKTHBHE BUKOHAHHS 3BaAPHOTO BY3JIa.

Craanik M. 1., Cemenuenxo A. K., besimmubknuii I1. B., Cemenuenko /I. A. BIuinB y3rom:keHHsi IIBHIKO-
creil BUOiiiHOr0 KoHBeepa i komOaiina Ha BUXigHMi BaHTax0NOTiK 3 1aBu // Bichuk ITMA. — 2019. — Ne 2 (46).

IaTeHcudikarmis mpomeciB, sSKa IpUTaMaHHA CYYacHHAM CHCTeMaM TipHHYOTO BHPOOHHIITBA, Iependadae
30UIBIICHAS HABaHTA)XKEHb HA TEXHOJIOTIYHE, TPAHCIIOPTHE 1 JOMOMiXHE OONagHAaHHS BYTUIPHHX MigIpueMCTB. BaH-
Ta)XOIIOTOKH Ha IIAXTHOMY TPAHCIIOPTi MAalOTh BHCOKY HEPIBHOMIpPHICTH, IO iCTOTHO MiJBHIIYE BEIWYHHY HHUTOMEX
€HEeproBUTpAT Ha TPAHCIIOPTYBAaHHS BaHTaXy. [[pHUMHOI0 HEPIBHOMIPHOCTI BaHTA)KOTIOTOKY 3 JIABH € HEPIBHOMIPHICTh
HIBUAKOCTI 1Mojiaui KoMOaiiHa IPOTAroM TEXHOJIOTIYHOTO LUKy HOoro podoTu. KopuryBaHHs BUXiJHOTO BaHTa)KOIOTO-
Ky 3 JIAaBH PETYJIIOBaHHAM HIBUAKOCTI BUOIHHOTO KOHBEEPA 3a CHPUATIMBUX YMOB HaJa€ 3MOTY MaKCHUMaJIbHO 3MEHIIIN-
TH MOTPIOHY BEJIMYMHY TEXHOJIOTIYHOI EMHOCTI IiJJIaBHOTO OyHKepa, HOro macy, BIIMCATH HOTo radaputu B po3Mipu
TIOTIEPeYHOro Hepepi3y mrpeky. OTke, IUTaHHS BU3HAYEHHS! MOXKJIMBOCTEH PETYIIIOBAaHHS IIBHIKOCTI TPAHCIOPTYBaH-
HSl KOPUCHOI KONAJIMHM JIABHUM KOHBEEPOM € aKTYaJbHHM 1 MOXKE 3HAYHO CIIPOCTHUTH BHPIIICHHS MPOOJIEMH BIIPO-
Ba/DKEHHSI PETyJIbOBAHOTO MPUBOJY Ha MallMHAX 1 OOJaJHAaHHS BHYTPIIIHBOIIAXTHOTO TPAHCHOPTY TipHUYOTO
mignmpueMcTBa. ToMy MeETOI0 HaHoi poOOTH € BH3HAYEHHS aHANITHYHUM CIIOCOOOM i3 BHKOPHCTaHHSM Pe3yJIbTaTiB
eKCIIEPUMEHTANBHUX TOCIIKEHb BIUIMBY CIIOCOOY PEryIOBaHHS IIBHUIKOCTI JTABHOTO KOHBEEpa HAa HEPIBHOMIPHICTH
BHXITHOTO BAaHTAXKOIIOTOKY 3 JIaBU. Il TOCATHEHHS METH y POOOTi OyJ0 po3poOiIeHO MaTeMaTHIHY MOJEINb IPOLECY
YTBOPEHHS BHXIJHOTO BaHTAXXOIMOTOKY 3 JIaBH, 00JaJHAHOI OYMCHUM KOMOAHHOM i1 JaBHHM CKpEOKOBHM KOHBEEPOM
13 peryap0BaHIM MPHUBOJIOM, SIKA YPAXOBYE MapaMeTpU TEXHOJOTIYHOTO MUKITY pob0oTH KoMOaliHa, IIBUIKICTE 1 HAIPSIM
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nepeMillieHHsT KoMmOaiiHa, MMBHAKICTh TPAHCIOPTYBAHHS BaHTaXy KOHBEEPOM. BCTaHOBIICHO EKCIIEPUMEHTAIIBHO:
Koe(]iLiEHT HEPIBHOMIPHOCTI BUXIJTHOTO BaHTa)XKOIOTOKY 3 JIaBH OLIblle 3HAUEHHS, PEKOMEHIOBAHOTO 3arajibHOIpPHii-
HATOIO METOIMKOIO PO3PAaXyHKy 3aco0iB TPaHCIIOPTY BYTiUIA 3 KOMIUIEKCHO MEXaHi30BaHHMX JiaB. BcTaHOBIICHO
AQHAJITUYHUM LUISIXOM: HalOUIbIle 3HKEHHS KOe(illieHTy HEpiBHOMIPHOCTI BUXIIHOTO BAaHTa)KOIIOTOKY 3 JIaBU B YMO-
BaX EKCIIEPUMEHTY 0e3 3MiHM KOHCTPYKIIii JABHOTO KOHBEEPA JOCITAEThCS CTYIIHYACTHM PETyJIIOBAaHHSAM IIBHJIKOCTI
KOHBEEpa JBOIIBUAKICHUMHU IPUBOJHUMY JIBUTYHAMH 13 CITiBBITHOIIIEHHSIM HU3bKOI Ta BUCOKOT mIBUAKOCTEH 1:3, oHaK
TaKe 3HWKEHHS € HECYTTEBHM.

KoarouoBi cioBa: ciicrema TipHU40oro BUPOOHMITBA, BYT1JIbHE IIIPHEMCTBO, BAaHTAKOIIOTOKH Ha MIAXTHOMY
TPAHCIIOPTi, PETyJIIOBaHHS LIBUIKOCTI, JIJABHUH KOHBEEpP, PETYIHOBAHUH NPUBIL.

Xousognsik 0. C., Iloanecnuii C. B., Kanopoeuu C. B. OcoduBocTi 3acTOCYBAHHSI CIIPOLIEHOI ABOBUMIp-
HOI MoJe/1i BUMYIIIEHUX KOJIMBAHb y CHJIOBUX PO3paxyHKax mjockux ¢epm // Bicank II'MA. — 2019. — Ne 2 (46).

BukoHaHO aHaji3 ICHYIOUHMX METOJIB CHIIOBOTO PO3paxyHKy (epMm, sKi nepeOyBaroTh Iij €0 BUMYIICHUX
KonuBaHb. [Ipy po3risgaHHi BUMYIISHNX KOJMBAHb IUIOCKUX (ePM 3aCTOCOBYIOTHCS JBOBHMIpPHI MOJEI, Ki € CKJIal-
HUMH JUIs IIMPOKOTO MPAKTHYHOTO BUKOPUCTAHHS. IX peatizallis motpebye MoriuGieHoi MaTeMaTHYHOI I1iArOTOBKH
1 CKJIaIHUX OOYMCIIIOBaJIBHUX 3ac00iB. ToMy iX BaXKKO 3acTOCYBaTH y 3BMYalHIl iHXKeHepHii nmpaktuui. CropomeHnx
METOJIMK CHJIOBOTO PO3PaxyHKy paM, IO KOJHBAIOThCSA, HE iCHye. MeTor naHoi poOOoTH € po3poOKa CrIpoIieHOT
JIBOMIpHOT MaTeMaTHYHOI MOJENI BUMYIIEHHX KOJIHMBAHb IUIOCKUX (pepM 3 HACTYITHUM BUKOPHCTaHHSIM L€l MoJeni B X
CHJIOBUX poO3paxyHKax. MaremaTruuHa MOJEib, IO 3alporoHOBaHa B PoOOTi, ONMCYE KOJUBAHHS HeBaromoi Qgepmu
3 TOYKOBOIO Macol0 INpU OJHOYACHIH Jil Ha HUX BEPTUKAIBHOI W TOPU3OHTAIBHOI T'apMOHIHHMX 30ypIOIOUHX CHIL
VY ocHOBY Mozelli TIOKJIQJA€HUH METO| CHJI, II0 BCTAHOBIIIOE 3B 530K IepeMilleHb GpepMu 3 CuilaMH, sKi Ha Hel JIIOTb.
Pazom 3 MozmemTio oTpUMaHi 3aJIe)KHOCTI AJIsi OOYMCIIEHHS PE30HAHCHHUX YacTOT KOJNMBAIBHOI CHCTeMH. BuKoHaHi po-
3po0KH JO3BOJIIIOTH BU3HAUATH TUHAMIYHI XapaKTEPUCTHKH KOJHMBAJBHOTO TIPOLECY 1 pO3paxoByBaTtH (epMu
Ha MIIHICTB, )KOPCTKICTh Ta CTIHKicTh. MeToanKa TakoTo po3paxyHKy peaiizoBaHa y cepemoBumi Mathcadl5 i ycmimi-
HO TpOWIIIa ampoOarliro Ha psAAl HaBYANBHUX 3agad. Pe3ympTatu poOOTH MOXYTh OyTH KOPHCHHUMH CTyISHTaM
1 BuKiIagadam TexaivHux 3BO, Takox (haxiBIsAM-IpaKTHKaM, [0 BUKOHYIOTh CHIIOBI pO3PaxyHKH.

KurouoBi ciioBa: iocki pepmMu, BUMYIIICHI KOJIMBAaHHS, MaTEMaTHYHA MOJIC]b, PE30HAHCHI YaCTOTH, CHJIOBI
PO3paxyHKH.

Bosommun O. 1., Iuranam B. €. IlepcnekTHBU BAOCKOHAJTeHHsl cucTeMu ynpapiainua aasa JACIH-15 //
Bicauk JITMA. — 2019. — Ne 2 (46).

[IpoBeneHO aHANI3 CHCTEMH YIPaBIiHHS, PO3pPO0JICHOI It AyroBoi cranemtaBmwibHol nedi JICII-15, BigmiveHi
1l HemONIKM 1 BHIUICHI MEpCIeKTUBHI PilleHHS U1 IOAATBIIOTO BIOCKOHAJCHHS Ii€l CHCTEMH. 3ampOIIOHOBAHMMA
MIXiJ 10 BHU3HAYEHHS ONTHMATBHOCTI PEKUMY POOOTH CHIIOBOTO JIAHIFOTa O0'€KTY, 3 ONHOTO OOKY iHBapiaHTHHN
JI0 BEIMYHMHU 1 ()OPMU BXITHUX CHTHANIB, SKi MOXYTh OyTH 1 Hemu(pepeHIIHoBaHIMH, a 3 iHIIOTO0 OOKY — MOPIBHSIHO
TPOCTO peanizoBanuii. MOXIHBICTH TIPECTaBICHHS KPUTEPiO ONITHMI3aIii K, (¢) 4K y paszodacToTHil obmacti (PHO),

TakK i B 4acoBiii obnacti 103BoJsie hopMati3yBaTy BapialiiHUI MPUHINI B3aEMHOCTI B IMX 00JIACTAX 1 pO3IIIAaTH OT-
pUMaHi 3Ha4YEeHHS SIK KJIaCTepPH CHCTEMHHUX HapaliurM, Jo0pe IOMOBHIOIYMX OAWMH oaHOro. [Ipu mpencraBieHHi cur-
HaniB y @UO 1e 1a€ MOKIMBICTE CKOPOTHTH MIPHICTH IIPOCTOPY 1 P IEOMY BPaxoBYBATH IIOTOYHI 3MiHH, 1110 Bi0y-
BalOTHCS B HIM 32 PaxyHOK BBEACHHS BIIHOCHOI CHCTEMH BimIiKy. Takuil migXix A0 OLIHKKA 3MiHH €HEPTii B CHCTEMI
3pYYHHH 1 THM, LIO NIPU ONTHMAIBHOMY PEXUMi POOOTH CHCTEMH JI03BOJISIE TIOEIHATH 00IACTh NOMYCTUMUX iX 3HAYEHb
1 BECTH TIpoIiec, He HAOIMKAIOUUCH IO ONTUMAIBHOI TPAEKTOPIl, K B ICHYIOUHX METO/aX, a BECTH HOro 0e3nocepeIHbo
0 Iili TpaeKTOopii, IO MO3UTHBHO MMO3HAYAETHCSA HAa eeKTHBHOCTI eHepromnepeTBopeHHs IlepeBaroro nporo meTony €
MiIBUIIECHHS MIBUAKO/Ii CHCTEMH YIPABIIHHS 1 MOXKIJIUBICTh €(PEKTUBHILIOTO YIPABIIHHS 32 JOIIOMOTOI0 ONTUMI3aTOopa.
[MixBuiieHHIO eeKTUBHOCTI pOOOTH ONTHUMI3aTopa CHpUsiE BUIUICHHS HU3bKOYACTOTHOI CKIIAZI0OBOI, IO XapaKTepu3ye
HOTY KHICTb, 1 I03BOJISIE Kpallle IMOTO/PKYBaTH Jiara3oHu e(eKTHBHOI poOOTH ONTHMI3aTopa 3 aHaJli30BaHUMH CHTHA-
JIaM{ CHCTeMH ynpaBiinHs. s minTBeppKeHHs 1 peatizalii BiIMIYeHHUX MepeBar CUCTEMH IUIaHy€EThCsl BUIIPOOYBaHHS
MIPOBOMTH B JIBA €TallH.

KoarouoBgi coBa: eHeprocnoxuay, I€KOMIO3UIIISI Ta arperyBaHHs CHCTEMH, IIBUIKOIs, KOe(Il[ieHT BUKOPH-
CTaHHS MOTYKHOCTI JDKEpeIa >KUBJICHHS.

I'yproBebka C. C., KpacoBebkuii C. C. 3acTocyBaHHS Cy4aCHUX CHCTEM iH:KEHEPHOIo aHaJi3y mpu mpo-
exTyBaHHi o01agnanns // Bicuuk II'MA. — 2019. — Ne 2 (46).

VY nmaHiii CTaTTi PO3IISAAETHCS MUTAHHSA PO HEOOXIMHICTh BIPOBADKEHHS B HABYAIBHHI MPOIEC COBPEMEH-
HUX METOMIB KOMI'TOTEPHOTO MOETIOBAHHS Ta iHyKeHepHoro aHami3y Ha 6a3i MCE. IIporpamu iHXeHEPHOTO aHATI3y
Ha 6a3i MCE 103BOJISIOTE 3 JOCTaTHHOIO OTIEPATUBHICTIO 1 TOYHICTIO OIIIHWTH MOBEIIHKY KOHCTPYKIIiH, SIKi HE BKJIaa-
IOTHCSl B KAHOHM aHAJIITUYHUX 1 "HamiBaHATITHYHHUX" 3aJIKHOCTEH. 3aCTOCYBaHHS MOBHOTO KOMIUIEKCY CUCTEM aBTO-
MaTU30BaHOTO NPOEKTYBAHHS J03BOJISIE 3HU3UTH MaTepiaIoMICTKICTh BUpoOy Ha 20-25 %, BUTpaTH HAa BUPOOHHUIITBO —
Ha 15-20 %, CKOPOTHTH LMKJI CTBOPEHHS BUPOOY NPHONM3HO B 2 pasu, MiJIBUIIMTH SIKICTh BUPOOY i, SIK HACHIIOK,
TiABUIINTH KOHKYPEHTOCIIPOMOXHICTh MignpueMcTBa. KpiM Toro, B mporeci CTBOPEHHsS HOBHX MAIlMH iHOJI BKpain
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BaXXKO a00 IIy’Ke JOPOTO MPOBOAMTH iX BHIIPOOYBaHHS B YMOBaX, mependadeHnx o0xacTio 3actocyBaHHs. [Ipu mpomy
CTBOpEHE 00JaHaHHA MOBUHHO MAaTH BHCOKY HAIiiHICTh, TOBTOBIYHICTh 1 MPOAYKTHUBHICTH ITICIISI OCBOEHHS CEpiitHOTO
BUPOOHHULTBA. B SKOCTI OCHOBHOTO MPOIYKTY, BUKOPUCTAHOTO AJIS BUPIIIEHHS IIOCTABICHOTO 3aBIAHHS, PO3IIIIHYTO
HaWNOMyJISIPHILIMK 1 TOTYKHUI NakeT po3paxyHKy B cBiTi — Abaqus. Po3risiHyTOo OCHOBHI eTanu po3paxyHKy Harpy-
KEHO-1e(hOPMOBAHOTO CTaHY PEAYKTOpa 3 METOI0 HOro MOAaibUIOl MOJEpHi3allii, a TAKOXK OTPUMaHi pe3ysbTaTu po-
3paxyHKy. PO3risiHyTO OCHOBHI IPUHIMIN, SKUMH HEOOXiJJHO KepyBaTHCs MPU BUOOPI THITY 1 pO3MIpY CITKH KiHLIEBHX
€JIEMEHTIB 3 METOI0 OTPUMAaHHS MaKCUMAJIbHO TOUHHX Pe3yJIbTaTiB 3 MiHIMaIbHIMHU BUTpAaTaMy MalIMHHOTO Yacy. [1pu
OMY HEOOXiHO 3aBXIU MaM'sITaTH, 0 caM METOJ KiHIIEBHX CJIEMEHTIB — II¢ METO] YHCIOBOT0 HAOMKEHH, 1 abco-
JIIOTHOI TOYHOCTI BiH pat He Moxke. OnHak 3actocyBaHHs cydacHUX CAE-cucTeM KOMITIOTEpHOTO MOZETIOBAHHS J10-
rmoMarae iHXKEHepy OINepaTUBHO OLIHWUTH BPAa3JHBiI MiCIll B KOHCTPYKIii, BHECTH B HUX yJOCKOHAJICHHA, a TIPH HEOO-
X1THOCTI 3pOOHUTH MOAEPHI3aIlif0 KOHCTPYKIIii B ILIIOMY.

KarouoBi cjoBa: MeTo KiHIEBHX €JIEMEHTIB, MPOTPaMHUI KOMIUIEKC Abaqus, po3paxyHOK Ha MIITHICTB,
HaIpyXeHO-1e(OPMOBAHUIA CTaH, PEAYKTOP, KOPITYC, KIHLIEBHUI €IeMEHT, IHKESHEPHHI aHai3.

Kaproscokuii O. B., Kpapuenko B. 1., boposnkos M. 10. ABToMaTH3aLisi HAJIATOJKYBAHHSA | KOHTPO-
JII0 pesKUMY POOOTH YCTAHOBKH eleKTpodizmuHoi 06podku // Bicauk JITMA. — 2019. — Ne 2 (46).

OHMM 3 TePCIEKTUBHUX METOIIB MiBUILECHHS 3HOCOCTIHKOCTI 1 HAIIHOCTI IHCTPYMEHTY € METOIIU €JICKTPO-
¢i3uaHoi 00poOku. OOpoOKa IMITYJILCHUM ENIEKTPUYHUM CTPYMOM IO LIapy MacTH 3 JUCHEPCHUX MaTepiajiB J03BOJISIE
OTPUMYBATH TOKPUTTS 3 HAIUIABJIEHOTO MIApy 33JaHOT0 XIMIYHOTO CKJIaxy 3 BHCOKOIO SIKICTIO ITOBEPXHEBOTO IIapy.
[Tpu po3pobui obnagHaHHs A peanizamil IMITyJIbCHOT eneKTpodi3nyHoi 00pOOKH iICHYIOTh BUCOKI BUMOTH JI0 JOTPH-
MaHHS MapaMeTpiB pexxuMy oOpoOku. Mae 3HaueHHS €Heprisi i HOTYXKHICTh eJeKTPUYHOro iMIyibey. Came BiJ XiMid-
HOTO CKJIaJy IACTH 3 AUCIEPCHUX MaTepialliB i MUX CHEPTeTHYHHUX MapaMeTPiB 3aJIEKHUTh 3HOCOCTIMKICTh OTPUMAaHOTO
Ha TIOBEPXHIi IHCTPYMEHTY mapy mokputTs. [Ipomnec He moTpedye Bemmkux eHepro3arpar. Cepel HEAOMIKIB IBOTO Me-
TOIly € HEOOXIIHICTh yIOCKOHAIIEHHS YIPABIIHHSA IapaMeTPaMHy eIEKTPUIHOTO PO3PSIY.

Pob6oTa mpucBsueHa BIOCKOHAJIEHHIO OOJIaTHAHHS ISl e1eKTpodi3naHoi 00poOKu. 3aBmaHHIMU € PO3poOKa
YCTaHOBKH IMIYJIBCHOI eJIeKTPpOo(i3nIHOT 0OpOOKH 1 MPOrpaMHOTO 3a0e3MeUeHHS, IKe 3a0e3leduye TOUHE PeryIiOBaHHA
1 IOTpUMaHHS NapaMeTpiB ENEeKTPUYHOIO IMITYJIbCY JUIsl YIPaBJIiHHS pexumamu podotu. Po3pobieHa ycraHoBKa iM-
MyJIbCHOT eneKkTpodizuyHol 00poOKH 1 mporpaMHe 3a0e3IeueHHs, IKe Halae TOYHE PETYNIOBaHHS 1 JOTpPUMaHHS Tapa-
METPIB EJIEKTPUYHOIO IMIYJIbCY JJIS YIPABIIHHS peXUMaMu poOOTH. Y CKJaji 1€l YCTAHOBKHU € NBi (DyHKIIIOHATBHI
YaCTHHU: CHJIOBA 1 Kepyloya JIOTi4Ha, 3aBJSIKH SIKOI peajli3y€eThesl allrOpUT™M poOOTH cucTeMH. Y po3pobiieHiit mporpami
peaii3oBaHi aNropuTMH BHOOPY pEXHMYy pOOOTH YCTaHOBKH, KOHTPOJIO BBEJICHHX 3HA4YEHb, T€HEpallisl IMITYJIbCIB,
BH3HAUCHHS IIOTY)KHOCTI eHeprii iMmyibcy. IIporpama crBopena Ha MoBi nporpamyBaHHs C y IpOrpaMHOMY Cepeio-
Bumi Keil u Vision 5. Kepytoua nporpama npru3HadeHa IJsl BBEICHHS MapaMeTpiB pexkuMy POOOTH YCTaHOBKH i KOH-
TPOJIFO BBEICHUX 3HAYEHB, TCHEPALlii IMITYJIbCIB, BU3HAYCHHS ITOTYXKHOCTI 1 €Hepril iMImyJbCy. 3a JOIOMOTOI0 PO3po0-
JICHOT IPOTpaMU pealizyeThes JIOTIKa i anropuT™ poOOTH CUCTEMHU.

Kuro4oBi cioBa: anroputm, mporpama, yupasiIiHHSA, CHCTEMa, HOTY>KHICTb, HEPTis, IMITyJIbC.

Jiora A. B., Tarapenko O. B., A¢panaceeBa M. A. Po3po0ka nporpaMHoOro ajiropuTMy aBTOMaTH4YHOI CHCTEMH
KJIIMAT-KOHTPOJIIO B o(icnomy npumimerHi 3a gonomororo IITK «KOHTAP» // Bicauk ITMA. —2019. — Ne 2 (46).

B cratTi po3po0iieHO aBTOMAaTHUHY CHCTEMY KJIIMaT-KOHTPOJIIO O(hICHOTO MPUMILIEHHS IIUIIXOM PO3POOKH IPO-
rpamHoro anroputmy 3a pornomororo IITK «KOHTAP». Kommneke mogynsHux npuctpois «kKOHTAP» npusnauenuit
JUISl BUPILIEHHS IIMPOKOTO KOJa 3aBAaHb aBTOMATW3allii TEeIuIonocTauyaHHs, BEHTHIIILIi, KOHIMIIOHYBaHHS MOBITpS,
a TaKOXX aBTOMAaTH3allil KOTENIeHb, ENEKTPOTEPMIYHMX Ie€4ell Ta IHIIMX EHEePreTMYHHX YCTaHOBOK. I[IporpamHo-
texHiyEUNA KoMImiekc «KOHTAP» MoOCKOBCBKOTO 3aBOAY TEIUIOBOI aBTOMATHKH SBISIE COOOIO CHCTEMY MOJYIIIB,
10 BUKOHYIOTH CIIIIbHE 3aBIaHHs PO3IOMUICHOTO YIPaBIiHHA 1 300py iH(opMaIlii, moB'I3aHUX MiX COOO0 iHTEpdEei-
COM 1 3arajJbHAM MPOTOKOIOM 00MiHY. Po3pobneno (hyHKIiOHATBEHY cXeMy aBTOMAaTHYHOI CHCTEMH KJIiIMAT-KOHTPOITIO.
Po3pobneno nporpaMHuii anropuTM CHCTEMH KIIIMAT-KOHTPOJIIO B 0()iCHOMY NMPHUMIIIEHH] 32 JOMTOMOTOI0 IIPOTPaMHOT0
cepenoBumma Kongraph. Y po3pobieHOMY IporpaMHOMY aJrOpUTMi peaji3oBaHi CHCTEMH KepyBaHHS 3aciiHKaMH, pe-
TYJIIOBaHHS TEMIIEPATypH, PIBHS BOJIOTOCTI Ta PiBHS BYIVIEKHCIIOro racy y odicHoMy mpuMitieHHi. Po3pobieHo mpo-
IPaMHUI1 aJITOPUTM YIIPaBIiHHS 3aCIIHKaMH 110/1a4i MOBITpst. Po3po0iieHo mporpaMHuii alNropuT™ peryJitoBaHHs piBHS
BOJIOTOCTI y IpuMilleHHi. Po3pobieno nporpamuunii anroputm peryioBanHs pisHsi CO,. Po3po0ieHo nporpami anro-
putMu Maictep-koHTposiepa MC8, cineiiB-koHTposepa MCS Tta peneitnHoro monyiss MR8 MoBoio (yHKIIOHATBHUX
610kiB B mporpamHoMy cepenoBuili Kongraph. Konepraris i TpaHcnoBaHHS po3poOJICHHX MPOTPaMHUX ajlTOPUTMIB
31ilicHIOETHCS 3a gonomororo nporpamu Keil. J[is Toro mo6 noMicTuTH OTpUMaHi Micist TpaHCIIOBaHHs OiHapHI Qainn
y KOHTPOJIEpH, BUKOPUCTOBY€eThcs mporpama Console. Po3pobienuil nporpaMHui aaroputM aBTOMaTHYHOI CHCTEMH
KIIIMaT-KOHTPOJI0 B odicHomy mpuMimieHHi 3a ponomorow IITK «KOHTAP» moxHa BHUKOPHCTOBYBAaTH B IHIIUX
MpUMIIIeHHsX. [ Toro, mo0 aganTyBaTH HOTO AJS IHIIAX MPUMIIIEeHb, HEOOXITHO TUTBKHM BiIKOPUTYBATH HEOOXimHI
mmapaMeTpH 3aBAaHHS TeMIlepaTypH, BoJorocTi Ta kKonueHTpaii CO,, AKI0 yMOBH BiIPi3HIIOTHCS.

Ku11040Bi c10Ba: KI1iMaT-KOHTPOJIb, JATYMK BOJIOTOCTI, KOHTPOJIED, AJITOPUTM.



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 2 (46), 2019. 190

JIrorta A. B., XpsikoB A. B., Apanacsea M. A. [IpoexkTyBaHHs 6€31pOTOBOr0 MyJbTAa YNPaBJiHHA aBTO-
MaTH30BaHOIO CUCTEMOIO KJIIMAT-KOHTPO.II0 B ipuMinieHHi // Bicauk IT'MA. — 2019. — Ne 2 (46).

3 MeTol MiABHIIEHHS 3pPYy4YHOCTI KOPUCTYBAaHHS aBTOMAaTH30BAaHOIO CHCTEMOIO  KIIIMAT-KOHTPOIIIO
B IIPUMILIECHH] B CTATTi po3po0ieHui 6e3ApoToBMi MMy bT ii yrnpasiiHHs Ha 0a3i 1a00paTOPHOrO CTEHAY — IPOTPaMHO-
texHiuHoro komiekcy KOHTAP MockoBcbKOro 3aBojly TEIUIOBOiI aBTOMATHKH, OCHAIEHOTO KOHTPOJIEpAMH, JaT4YH-
KaMM 1 BHKOHaBYMMH MEXaHi3MaMH, LI0 BUKOPHCTOBYIOTBCS B CHCTEMaxX KIIMAaTHYHOIO KOHTPOJIIO TIOBITPS
B IIpUMIIIeHHI. be3apoToBuii My BT yrIpaBIiHHSI aBTOMAaTH30BAHOIO CHCTEMOIO PETrYyIIOBAHHS MapaMeTpiB MiKpOKIIMaTy
IIPOEKTYBABCS Ul pO3pO0IIEHOT paHille CHCTEMH aBTOMAaTUYHOTO PEryJIIOBaHHS TEMIIEPATypH HOBITPs, a TAKOX CHCTE-
MU BEHTHJIAIIT TOBITPS B IPUMIIIEHHI. 3a TOTIOMOTOI0 JaHOTO OE3APOTOBOTO MYyJbTa B OyAb-SIKHIl MOMEHT Yacy MOKHA
3poOuTH JesKi orepartii 31 3MiHM KIIIMaTHYHUX MTapaMeTpiB B MPUMIIICHHI, He BCTAIOUX 3 POOOYOTO MicCIls, TyKe JIETKO,
[IJISIXOM HATHCKAaHHS Ha KHOINKW Ha MyJibTi. IIporpamHi anropuTMyu CHCTEMH aBTOMAaTHYHOTO PETYIIOBAaHHSA TeMIepa-
TYPH HOBITPS Ta BEHTHJISILIT TOBITPS B IPUMIILIEHH] OyJIM YCHIIIHO peasli3oBaHi Ha CTEHAAX eKCIIePUMEHTAILHOT MOIei
CHCTEMH KIIIMaT-KOHTPOJIIO Ha 0a3i mpuianiB nporpamHo-texHiyHoro kommiekcy KOHTAP, mo namo 6a3y mis po-
3po0KH OE37POTOBOIO MyJIbTa YIIPABIIHHS JaHOK CHCTEMOIO PETYJIFOBAHHS KIIMAaT-KOHTPOIIO. [[Jisi MOBHOTO OXOILICH-
H (QYHKIIIOHATY CUCTEMH B IyJIBTI IUCTAHLIHHOTO KEpYBaHHS peati3oBaHi 4 KHONKH 3 QYHKIISIMU: MIEPEMHUKAHHS MK
aBTOMAaTUYHMM 1 aBTOMAaTH30BaHMM PEXHMaMH YIPABIiHHS; BKJIIOUCHHS / BUMMKAHHS CHCTEMH HAarpiBy HOBITPS;
BKJIIOYEHHS / BUMUKAHHS CHCTEMH OXOJIOJPKEHHS MOBITPSI; BKIIOYEHHS / BAMHKAHHS CHCTEMH BeHTHJIALIT moBiTps. s
MIPOEKTYBAHHS EJIEKTPUYHMAX IPHHIMIIOBUX CXEM 1 JPYKOBaHMX IUIAT BHUKOPHCTOBYBABCS IPOTPAMHHNA KOMIIIEKC
KiCad. Po3po0iieHo eneKkTpu4HiI MPUHIMIOBI CXeMHU MpHiiMada i mepenaBava. Po3pobiieHa eNeKTpudHa MPHHIUIIOBA
cXeMma IUIaTi croirydeHHs. Po3poOiena apykoBaHa 1uiata cronydeHHs. Po3poOiieHi cXeMu Ta IyJIbT AWCTaHLIHHOTO
YIIPaBJIiHHSA MOXYTh OyTH BUKOPHCTaHi B aBTOMaTH30BaHMX CHCTEMax YIPaBIIiHHS KIIMaT-KOHTPOJIEM B IIPUMIIIEHHI.

Kaio4oBi ciioBa: KJIMMaT-KOHTPOJIb, ITyJIBT YIIPABIIHHS, CXEMa CIIOJIyYEeHHS.

HOuranam B. €., BinoiBanenko 0. C. IlinBumenHs epeKTUBHOCTI po0OTH eJIeKTPOeHEePreTHYHOI CHCTe-
mu // Bicauk JII'MA. — 2019. — Ne 2 (46).

VY nawiif crarTi Oyia po3riasHyTa MOXKJIHBICTH PO3POOHTH HOBHII METOJ ONTUMAJIFHOTO YIPABIIHHSA 1 BIIPOBa-
IHMTH B TIPOLIEC CHEProNePEeTBOPEHHS ONTHMI3aLil0 «y BEIMKOMY». TOOTO OTpEMAaTH MOXKJIMBICT ONTUMAIBHO BUKOPH-
CTOBYBATH PECypCH Ha KOKHOMY €Talli IepeTBOPEHHS CHEePril, Ha BCIX pekuMax (DYHKITIOHYBaHHS CHCTEMH, 3 BUKOPHU-
CTaHHSIM yCiX HasiBHHX y PO3MOPSUKEHHI pecypciB, 32 yMOBH 00OB'SI3KOBOTO TOTpUMaHHS 0e31midi pakTHUHUX HassBHUX
0OMEXEHb, 3HEXTYBAaTH SKHMH HE TPEJCTABIAETHCS MOXKIMBAM: €HEPreTHYHMX, 1HPOPMAiHHUX, 00UYHCIIIOBAIEHUX
Ta iHmKUX. ['0J0BHAa MeTa TaKoro MmiJXo1y A0 BUPIIEHHS ONTHMI3aIliiHOI 3a1a4l — MiIBUILEHHS AUHAMIYHUX BJIACTHBO-
CTel eNleKTpoeHepreTnyHoi cucteMu. sl BUpIIIEHHS LbOTO 3aBJaHHs OYyB 3alpOIOHOBAHUI HOBHMH KpHTEpiil onTu-
MaJIbHOTO YIIPaBJIiHHS, 3aCHOBaHMI Ha KOoe(ili€HTI BUKOPUCTAaHHS MOTYXXHOCTI JpKepena jkuBiieHHs. Lleit kpurepii
JI03BOJISIE 3pOOUTH PO3POOKY MOZIEIII MPOLIECY EHEPronepeTBOPEHH s, B sIKiii BUMipIoBaHHS i (GLIbTpALList 3 OAHOTO OOKY,
YIPABIIHHS 1 PEryJNIOBAaHHS 3 1HIIOTO OOKY, 3HAXOAATHCS OJWH 3 OJHUM B OCOOJIMBOMY B3a€MO3B'SI3KY IOJBIHHOCTI.
3anpornoHoBaHUN KPUTEPiil Ha OCHOBI MOTY)KHOCTI JHKepelia )KUBJICHHS TO3BOJISIE€ BIIMOBHTHUCS Bifl TapaMEeTPUYHOI OII-
TUMI3aIi] 1 peami3yBaTH pPillleHHs 3a7adi Oe3mocepeHbo depe3 (QYHKIIOHAN, OTPUMATH MOXIIUBICTH MPEICTaBICHHS
CHTHAJTIB SIK B ()a309acTOTHIH, TaKk i B THMYACOBii 00J1acTi, 3HAYHO PO3IIMPIOIOYN 00J1acTh Horo BUKopucTaHHA. Llei
MIPUHIMI TIO/IBIHHOCTI JI03BOJIsiE OararoeTrarHe 3aBlIaHHS YSIBUTH HE Yy BHUIUIAAlI 0araToeTarHOrO «JepeBa pPILEHb,
SK B IMHAMIYHOMY NPOTrpaMyBaHHi, a BCbOI'O B TPhOX €Talax BiJUTIKY — BiTHOCHOMY, aOCOJIFOTHOMY 1 HIEPEHOCHOMY.
CKOpOYEHHS eTariB 3Ha4yHO MiZBHIILYE MIBUAKO/II0 Tpouecy pimeHHs 3anadi. Llei egekr OyB miaTBepmaKeHuit B Ipo-
MHCJIOBHX YMOBAaX Ha iHOYKLIHHMX 1 JyrOBHX CTaJeIUIaBUIbHUX MEeYax.

KaiouoBi ciioBa: ejekTpoeHepreTHuHa CUCTEMa, eHeprozoepiraroue ynpaBiiHHs, MOJIENb Ha OCHOBI 4aCTOT-
HOTO METOJY.

MeabnukoB O. 0., Kapaubkuii M. A. Po3po6ka indopmaniiinoi cucreMu 1Jisi NpudJIU3HOTO 3HAXO/-
sKeHHS MOKA3HUKIB CIOPTCMEHA-MeTAJIbLHUKA 32 I0NOMOIr0l0 MaTeMaTHYHOT0 MOJeTIOBAHHS IITOBXaHHA siApa i
3acTOCYBaHHs HeiipoMepeskeBUX TexHoJorii // Bicnuk JIITMA. — 2019. — Ne 2 (46).

B po6ori onucani 0OCHOBHI (haKTOpH, 110 BIUTMBAIOThH HA JAJBHICTH MOJLOTY sapa. HaBeneHo dhopmyity ais po-
3paxyHKy JaJbHOCTI, 3 SKOi 3pO3yMiJo, 1[0 YHUM MEHIIE CWJIa BIUIMBY HA SAPO, TUM OLIBIIAM TOBHHEH OYTH KYT
HaIpsAMKY Ii€i CHIIH, 1 IPU MEBHOMY U JaHOI CHJIM KyTi HACTyIa€ ONTHUMAaJbHE CIHiBBIIHOIIEHHS BCiX BEIUYWH, IO
MIPUBOJUTH A0 MAaKCHMAaIbHOI JaJbHOCTI MONBOTY cHapsiga. CopMysibOBaHO 3aBAAaHHS NMPOEKTYBAHHS CUCTEMH — 3a-
CTOCYBaHHS, 3/[aTHOTO PO3PaxyBaTH OCHOBHI ITOKAa3HUKHU i pe3yibTaT CHOPTCMEHAa 3 METOI0 BUKOPHCTAaHHS 1X y Tpe-
HyBaJIbHOMY TIPOIIECi Ul JOCATHEHHS MaKCHUMAalbHOTO 3B'SI3KY CHJIM M IIBHIKOCTI MeTalbHUKa. Po3pobieHo iHdop-
MaliiHy Mozenb Takoi cucremu y Burisiai Habopy UML-piarpam (miarpama BapiaHTIiB BHKOPHUCTaHHS, jAiarpaMa
KJ1aciB). 37iliCHEHO MporpaMHy peaiizanito Mozelni. HaBeneHo pe3ynbraTd poOOTH IPOrpaMHOrO MPOIYKTY, IO IOKa-
3YI0Tb, 3 SIKOIO HIBHJKICTIO, 3 SIKUM KYTOM BHITYCKY M 3 SIKOIO CHJIOIO CIIOPTCMEH ITOBHHEH IITOBXATH PO JUIS OCAT-
HEHHSI MaKCHUMAaJIbHOI JalbHOCTI TOJIBOTY. 3pO0JIEHO BHCHOBOK, L0 OIMKC CHOPTHBHOI TEXHIKM BUHATKOBO PIBHSHHIMH
MEXaHIKM MOXKE He BPaxOBYBaTU psil (aKTOpiB, sKi, OyAyud MallO3HAYMMHUMH JJIsi aOCOJIFOTHHX 3HAa4€Hb Pe3yJIbTaTiB,
MOXXYTh BIUIMHYTH Ha BIJHOCHI NOKa3HUKU. OOIPYHTOBAaHO MOXJIMBICT BUKOPHCTAHHS CYYaCHHUX METOMIB IS PillIEHHS
3aBJaHHA NPOrHO3yBaHHA. HaBeneHo maHi po XapaKTePUCTUKH BOCBMH CIIOPTCMEHIB (BIK, PIiCT, Maca Tijia, IepeBaKHUH
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METOJ METaHHS), @ TAKOXK IXHI CIIOPTUBHI pe3yJibTaTH (IOYaTKOBA IIBHKICTH MOJBOTY SAApa, KYT METaHHs, BUCOTA BiJI-
PHUBY BiI pyKH i BimcTaHb monboTy). ChopMyIp0BaHO ABI 3a[adi MPOTHO3YBAHHS: 3a HASSBHUMH JaHUMHM TIPO BiK, PICT,
Macy Tijla aTiieTa, a TaKoXK XapaKTePUCTHUKaX MOJbOTY sApa BU3HAYUTH NAJIBHICTh 1IOTO MOJILOTY; 32 HASIBHUMH JIaHHU-
MH IIPO BiK, PicT, Macy Tijia aTiieTa, a TAKOXK JaJbHOCTI IOJIBOTY Spa BU3HAYNTH ONTUMAJIBHE CIIOIYyYSHHS XapaKTepH-
CTHK IOJIBOTY — II0YaTKOBOI IIBMIKOCTI, KyTy W BUCOTI BiJpHUBY. 3alpOIIOHOBAHO METOJ LITYYHUX HEHPOHHHX MEpex
3 apXIiTEKTYpOIO BOIIAPOBOTO IEPCENTPOHY, AKTUBAIIHOIO (DYHKITIEI0 CUTMOI0I0 i alNTrOPUTMOM 3BOPOTHOTO TOIIIH-
peHHSI TIOMIJIOK 1Tl HaBuaHHA Mepexi. HaBeneHo mpukiany po3paxyHKy B cepemoBuii Deductor Studio Lite.

KarouoBi cioBa: mToBxaHHs spa, JalbHICTh MOJBOTY, IPOEKTYBaHHs, iHQopMaliiiHa ciucreMa, yHipiKoBaHa
MOBa MOJIEIIOBAHHS, IPOTHO3YBaHHS, ITyYHA HEHPOHHA Meperka, NEPCENTPOH, CUTMOU/1A, HAaBYaHHS MEPEXi.

Moauanos B. @., Uepuumon O. B. IloctanoBka HecTanioHapHoi rpaHu4Hol 3aga4i diabTpanii pinnau
y nopuctomy cepeaopumy // Bicank ITMA. — 2019. — Ne 2 (46).

VY craTTi IoCiipKeH] 3aKOHOMIPHOCTI mporecy (inbTpaiii TeXHOJIOTIYHUX PIIUH Yepe3 MOPHUCTI MaTtepiaiu.
Ha ¢inimHNX onepariisx MeTaroo0poOKH BaKIIMBOTO 3HAYCHHS HA0YBa€ 3aCTOCYBaHHS MACTHIIbHO-0XOJIOKYBAIBHIX
pinuH. B mporeci excrutyaranii pignHu Oe3nepepBHO 1 IHTEHCHBHO 3a0pYAHIOIOTHCS TBEPAWMH YacTKaMH METaIo000-
poOku. [Iyis BiIHOBJICHHS MMOYATKOBHMX BJIACTHBOCTEH TEXHOJIOTIYHI PIMUHHM OYHUINAIOTH Bl MEXaHIYHHX JIOMIIIOK.
Haii6inpim mmpoke 3acTOCYBaHHS OTPUMYIOTH CIIOCOOM OYHMCTKH TEXHOJOTIYHUX pianH (inbTpamicto. Bukopuctanas
¢uTbTpauii A7 OYMUCTKU TEXHOJOTIYHUX PiJMH Hale]eKTUBHIlIe, OCKUIBKY MpH (iIbTpanii uepe3 map IOpUCTUX Ma-
TepiajiB MOXKHA JOCSTTH IIOBHOTO BUIAJICHHS TBEPIUX YaCTOK i3 pifuH. [IpoTe 0cOOIMBOCTI OyIOBH MOPOBOIO MPOCTO-
Py OOYMOBIIIOIOTH PsiJ] ClieHU(IUHKUX SBHUII, [0 BAHUKAIOT P PYCl PIIMH B KaHAJIAX OPUCTOTO CEPEIOBHUILA.

MeToro JOCIIKeHHS € BUBYCHHS 1 BCTAHOBIICHHS 3aKOHOMIPHOCTI Tporiecy (GinbTpalii TEXHOIOTIYHAX PiIiH
yepe3 nopucti Marepianu. [Ipu QinbTpawii TEXHOJIOTIYHUX PIMH Yepe3 Iap NOPUCTHX MaTepiajiB MOpUCTE CepellOBHU-
e GiIpTpyBaIbHOT MIEPEropoJIKM 3pOCTaE 13 3MIHOK HOro mopuctocti. 3MiHa MOPHUCTOCTI BiOYBA€ETHCS 338 PAXYHOK
3MEHIICHHS 00'eMy TIOp TTOPOBOTO MPOCTOPY, OCKIIBKA TBEPAl YaCTKU Pa3oM 3 PIAMHOIO MPOHUKAIOTH B TIOPHU KaHAIIB
IIOPOBOT0 IIPOCTOPY 1 3aBHCarOTh B HUX. [IpoBeeHi OCiKEHHS 1O3BOJIMIIN BUSBUTH 1 BUBYUTH 3aKOHOMIPHOCTI IPO-
uecy (igbpTparii i BCTAHOBUTH 3aKOH 3MIHM IOPUCTOCTI MOPUCTOrO cepefoBuiia. Ha micTaBi BCTAHOBIEHOTO 3aKOHY
BHBeJICHO Au(epeHIlialbHe PIBHAHHS, SKE TO3BOJIIE 3a 3aJaHUX MOYATKOBUX 1 TPAaHMYHIX YMOB C(OPMYIIIOBATH MOCTA-
HOBKY 3aa4i GinbTpanii piiiHN Yepe3 map TBEpAUX YaCTUHOK MEPEMIHHOTO MOPHUCTOTO CepeloBHUIIa (iIbTPYBAIBHOT
HePErOpPOAKH.

Ku104oBi ci10Ba: TEXHONOTIYHI piAWHU, TBEP/Ii YACTKH, (HLIBTPAILlis, HOPUCTI MaTEpiad.

IcikoBa H. II., PemteTnsik T. B., OBcsinnukoB P. P. MaTtemaTuuHe mogenoBaHHs (popMyBaHHs Oararo-
napaMeTpu4Hoi ouiHku yuHs // Bicauk JIT’MA. — 2019. — Ne 2 (46).

VY cTarTi po3MISIHYTO METOA IHTErpalbHUX OLIHOK, III0 BUKOPHCTOBYIOTHCS IPH TOOYI0BI MaTEMaTHYHUX MO-
Jenield B OcBITHbOMY mpoueci. [IpoBeseHo orsy /pkepelt 3 MPOEKTYBaHHs iHTErpajbHUX OIHOK IIPU OILIHII 3HaHBb,
YMiHb, HABMYOK YYHs 1 OIIHII SIKOCTiI OCBITH B OCBITHIH ycTaHOBi. PO3IiIsiHyTO KpHTepii, 10 BUKOPUCTOBYIOTHCS LISt
aHaJi3y OCBITHBOTO piBHs y4Hs. HaBeleHO METOAMKY BUKOPHCTAaHHS aJWTHBHOI, MYJbTHUIUIIKATHBHOI Ta aJUTHBHO-
MYJIbTUILTIKATUBHOI 3ropTku. [likpecaeHo nepeBaru Ta HeJTOJMIKM BUKOPUCTAHHS JaHUX METOJIB JUIs 100y I0BU 1HTe-
rpanbHOl orfiHku. Jlyisi JikBifamii BKa3aHUX HEJONIKIB MPOMOHYEThCS BUKOPHUCTAaHHsS HediTkoro inrerpamy Iloke.
PosrnsHyTO MIEpeBaru Ta HEOOMIKU JaHOTO MeTony. [l HagaHHS SAKICHOI OLIHKH y4YHS MPONOHYETHCS OOYIOBY Oara-
TOMETPHUYHOI OIiHKK. B mporec moOynoBu OaraTomapaMeTpUYHOI OIHKH yYHS TPOIIOHYETHCSA BKIIOUUTH MaHi IPO
TICUXOJIOTIYHY XapaKTEepUCTUKY yuHs. Takoro Tumy naHi (OPMYIOTBCS 3a 3allATOM BYMTEIS, IICHXOJIOTa, Y4HS abo
6atbKiB. bararonapamerprnyHa oliHKa MICTHTh OTPUMaHy B pe3yJbTaTi NepeBipku, 00pobieHy eBHUM YHHOM i 3Beze-
HY B €IMHE LiJI€ ICHUXO0JI0r0-Nearoriyly iHpopMarlito npo pe3yJbTaTH OCBITH HIKOJsipa. bararonapamerpuyna omiHka
BUKOPHCTOBYE KpUTEPil OI[IHIOBAaHHS 3HaHb, YMiHb, HABUYOK 1 OCOOMCTICHUX XapaKTEePUCTHK Y4HS, a TAKOX HOro TBOP-
Ml po3BUTOK. MeTox GararonapaMeTpHUyHOI OLIHKH, IO MPOMOHYETHCS Il BUKOPUCTAHHS IIPU OLIHLI y4HS, JO3BO-
JI5I€ OTPUMATH KOMIUIEKCHY OLIIHKY 3HaHb, YMiHb, HABUUOK Y4HS, a TAKOXX JIO3BOJIMTH OIIMCATH HOI0 OCOOHMCTICHI Xapak-
TEPUCTHKH 1 TBOPUKI p0o3BUTOK. CIIOCTEPESIKEHHS 3a JUHAMIKOIO 0ararornapaMeTpUYHOl OLIHKK JO3BOHUTE BiACTEKHTH
PO3BUTOK KOXHOTO YYHS IPOTATOM YChOTO HAaBYAJIBHOTO IIPOLIECY.

KarouoBi cioBa: iHTerpanpHa OIliHKA, OaratomapamMeTphyHa OIIHKA, MOJENIOBAHHSA OCBITHBOI CHCTEMH,
OLliHKa 3HaHb, KPUTEPIi, aHaNi3 OCBITHHOTO PiBHS, KOMIICTEHIIi1, XapaKTEePHCTHKH.

Pemetnsik T. B., IcikoBa H. I1. Po3po0ka Helipomepe:keBoi KOMI'I0TepHOI Modei 1Jisl YIPaBIiHHSA Be-
JINKOI0 OCBiTHBOIO cucTeMoro // Bicauk ITMA. — 2019. — Ne 2 (46).

VY crarTi aHAMI3Y€ThCA AKTYaJbHICTh 3aBIAHHS MiABHIICHHS €(PEKTHBHOCTI (PYHKI[IOHYBaHHS BEIHKOI OCBIT-
HBOI cucTeMH. Po3rissHyTo 0c00IMBOCTI MOzepHi3alii nmpodeciiinoi ocBiTi B YKpaiHi. BusnaueHno nmpobieMu icHyBaH-
HSl CydacHOi mIKoU. PO3IIIsIHYTO MOXIIMBICTh 3aCTOCYBAaHHS IITYYHNX HEHPOHHMX MEPEX B AKOCTI IHCTPYMEHTY JUIs
BUpILICHHS 3aBJlaHb MiABUIIEHHS SIKOCTI yIpaBiiHHsA. HaronomeHno Ha BaXIIMBOCTI CBOEYACHOTO OTPUMAHHS POTHO3Y
JUTA THIBUIIECHHS S(PEKTHBHOCTI MPUHHATTS YMPABIIHCHKUX PINIEHh Ta 3HIDKCHHS PH3HKIB HEPUEMHUX HACHIJKIB.
B sikocti BUXOay Ui OOYIOBaHOI MOZEINI MPOIIOHYETHCS MOKAa3HUK OL[IHKM OCBITHIX ycraHoB. Ha mincraBi oOpaHux
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NOKa3HUKIB KPUTEPIiB SKOCTI, JOCTYIMHOCTI Ta €(hEKTUBHOCTI BUKOPUCTAHHS PECYPCIiB 1 MiJICyMKOBOI OLIHKM OCBITHIX
ycTaHoB OyJia moOy/i0oBaHa HeWpomepeeBa MOJENb, 0 JO3BOJUTH CIPOTHO3YBaTH PIBEHb IMiJCYyMKOBOTO 3HAUCHHS
PEHTHHTY OCBITHBOTO 3aKiany. byB nmoOynoBauuii rpad, skuil 1eMoHCTpye rpadidHuil BUIIS] HEWPOHHOT MEpexi, 1o
CKJIQJIa€THCS 3 HEMPOHIB 1 CHHONTHYHUX 3B'A3KiB. J[JISI OIIIHKY CTyTEHS BiAXWICHHS MPOTHO30BAHUX JAHHUX Bif MPHHHS-
THX B SIKOCTIi eTayioHy Oyna mobymoBaHa faiarpama poscitoBanus. [Ipu Bisyauizanii giarpamu Oynu moOymoBaHi JBi JiHii,
IO BiAMOBIAAIOTH JIOITYCTHMOMY piBHIO HMOMHJIKH. BukopucroByBascst Bizyamizatop «lllo-skimo», sikuii m103BOJISIE
3MIHIOBATH BXiJHI JJaHi 1 pO3paxOByBaTH PiBEHb IMiJICYMKOBOI OIIHKH IIKIJI 32 TOTIOMOTOI0 po3pobienoi moxeni. [Tix-
KpECJICHO MOXIIMBICTh BHKOPHCTAHHS I0OYy/IOBaHOI HEHWpOceTeBOM MoJeni [yl yHpaBliHHS Oi3Hec-mporecamu
B OCBITHII CHCTEMI B Cy4aCHHX COLIQJIbHO-€KOHOMIYHHX YMOBAX PO3BUTKY YKpaiHH.

KarouoBi cioBa: HelipomepekeBa MOJIENb, POTHO3, SKICTh OCBITH, PEUTHHT OCBITHIX Oprasizamiid, rpad,
HEHPOHH, CHHONITHYHI 3B'I3KH, PU3UKH, SKICTh YIIPABIIHHS, Cy4acHa MIKOJIA.

leBuenko H. 10., barau C. I'., IToranos /JI. C. MaTtemaTru4He 00IpyHTYBaHHSI BUOOPY apXiTeKTypH 00-
YHCJIIOBAIBHOI Mepe:ki sk eleMeHTa iHpopManiiinoi iHppacTpykTypH ocBiTHBOrO 3aKiaany // Bicnuk JAIMA. —
2019. — Ne 2 (46).

B craTTi po3risiHyTO MUTaHHSA e()eKTUBHOIO BUKOPUCTAHHS 1H(GOPMAIIHHUX pecypciB yepe3 mo0yaoBy iHGpop-
MaliiHOi iH(PacTPYKTYpH OpraHisamii, HEBi/I'€MHUM eJIeMEHTOM SKOi € ii oOuncimoBanbHa Mepexa. BusHaueni migxo-
JI 10 BUOOPY apXiTEeKTypH O0OUYHCIIOBAIBHOI MEpEXi K eJIeMeHTa iHpopMauiitHOT iHppacTpyKTypH OCBITHBOTO 3aKja-
Iy 4epe3 BU3HAYCHHS e(eKTUBHOCTI QYHKIIOHYBaHHS OOUYHMCIIOBATBHOI MEPEKi 32 JOIMTOMOTOIO iMITaLlifHOTO MOJIEITIO-
BaHHS. 3a3HAYCHO, [0 OOYUCITIOBATIBHI MEPEXi € TUCKPETHUMHU CHCTEMaMH 3 CTOXAaCTHYHUM XapaKTepoM (DYHKITIOHY-
BaHHS, CUCTEMaMH MaCOBOTO OOCIIyTOBYBaHHS, IS MPOSKTYBAHHS SKUX BUKOPUCTOBYETHCS IMiTalliiiHE MOJCITIOBaHHS.
ImitariiiHe MO/IEIOBaHHS TO3BOJISIE PO3POOUTH PEKOMEH AT 00 BUKOPUCTAHHSI TOMOJIOTIT Mepexi, 1o 3abe3nedye
HaiOIbIly e(eKTHBHICTh iH(POPMAIIfHOrO OOMIHY B 3aJIeXKHOCTI Bifl BEJIMYMHH BHYTPILIHBOMEPEKEBOro Tpadiky.
[Ipononyetbcest eekTUBHICTD iH(DOPMALIIITHOTO 0OMiIHY B 0OUHCIIOBAIbHINA MEPEeXi 13 33J]aHOK0 CTPYKTYPOIO OILIHIOBATH
yepe3 BU3HaueHHs KoedilieHTa KOpUCHOT Aii 3 mo3uuii nepenaui indopmanii. s iMiTaniiiHoro MonemoBanHs poOOTH
00YHCITIOBAJILHOT MEPEXKi BUKOPUCTAHUI MAKeT IS iMiTamiiHoro MojaeaoBanns Simulink, a came jyist iMiTamii mocTin-
HOTO TIOTOKY 3asBOK BUKOpPHUCTaHi BOymoBaHi y SimEvents eleMeHTH 1ICEBI0BUIIAAKOBOI FeHepallii Yrces, sKi 0a3yroTh-
csl Ha GopMyJIax eKCIIOHEHIIHHOTO Ta TUCKPETHO-PIBHOMIPHOTO PO3NOALLY. 3a pe3ysibTaTaMH MOJICITIOBaHHS BCTAHOB-
JICHO, 1110 HaiOuIbIIa epeKTHBHICTH iIH(OPMALIIHHOTO OOMIHY AOCATa€ThCsl IPH BUKOPUCTaHHI OOYUCITIOBAIILHOT MEpesxi
3 TOIOJIOTIEI0 «3ipKa» 32 YMOBH HU3BKOTO iH(GOPMAIIHHOTO HABAHTAXKEHHS, @ TAKOXK MPH MaJIUX 3MiHAX BXIJHOTO IO-
ToKy. [Ipu BHCOKOMY BXiJHOMY HaBaHTa)KE€HHI, a TaKOX Pi3KMX HOro 3MiHaX Kpaili TeXHIYHI MOKa3HUKHU JIEMOHCTPYE
Mepexa, modymoBaHa Ha 6a3i Tomosorii «6iHapae aepeBo». CPopMyIIboBaHUN BUCHOBOK, IO BUOIp ONTUMAIIBHOI CTPY-
KTypH OOYMCITIOBAaTIFHOT MEpEeKi Ha OCHOBI OLIHKH SKOCTI 11 (PYHKI[IOHYBaHHS JO3BOJISE MIABUIMUTH SPEKTHBHICTD 1H-
(dbopmariitHoro ooMiHy.

Kuarwouosi caoBa: indopmariiina inppacTpykTypa, 00UHCIIIOBAIbHA MEpexa, iIMiTalliiiHe MOJIEIOBaHHS, apXi-
TEKTypa, iHpOpMaIiiHUIi 00MiH, KOe]iLIEHT KOPUCHOT Jii.

Honnecuuii C. B., Epdopt 0. O., Cragnuk O. M. IuaKkTHYHI Ta aKMeOJIOTiYHi acleKTH PoOOTH 3 TAJIAHO-
BHUTHMH CTyJeHTAMH B PaMKaXx 0J1iMIiaJiHOro pyxy 3 TeopeTu4Hoi MexaHiku // Bichuk JIIT'MA. —2019. — Ne 2 (46).

Po3BUTOK 1HHOBAIIIITHOT BUCOKOTEXHOJIOTIYHOI €KOHOMIKH Iependadae miaroToBKy (haxiBIIiB, IO BOJOMIIOTH
3HAHHSAMH, BMIHHSMH, HAaBUYKaMHU B CBOIH npodeciiiHiil raixy3i i BACOKMM piBHEM TBOPUYMX 3710HOCTEl (KpeaTHBHOCTI).
CucTema BHIIOI OCBITH CIPSMOBaHA Ha BUSIBICHHS TATAHOBUTUX CTYIEHTIB 1 podoTy 3 HuMHU. OpraHizalis mpoBeIeHHS
OJIiMIIial 3 TEOPETUIHOI MEXAHIKH € ONHIEI0 3 (OPM BHABICHHS 00OJapOBAHUX CTYNCHTIB i PO3BHHEHHIO IX TBOPYOTO
moTeHmiany. B cTarTi po3rsHYTI OTUAAKTHYHI i aKMEOJIOTiuHI acmekTd Iiel podoTtn. PosrmsHyTi 3amadi i QyHKII
oJimIian Ta X MeTa, 3alpOIIOHOBAHI HAITPSIMKK BIOCKOHAICHHS OpraHi3ailii Ta mpoBeacHHs onimiian. HaBeneHi 0a3oBi
MIPUHIMIKN BUSBICHHS MOJIOAMX TaJlaHTIB, OOIPYHTOBaHA HEOOXIJHICTh 1 HaBeAEHI pEeKOMEHJAlii 00 CYNPOBOAY
TBOPYOIO PO3BUTKY CTY/EHTIB, MiA00PY 1 METOaM BHUPILICHHS KPEaTUBHUX 3aBIaHb, CIOCOON MOTHBYBAHHSI CTY/ACHTIB,
KpUTepil OLIHOK KOHKYPCHHX 3aBAaHb. [ligxoau 10 po3poOKH oJliMIiaHUX 3aBllaHb 3 TEOPETUYHOI MEXaHIKHM TOBHHHI
BIJITIOBIZJATH TIEBHUM IICHXOJIOTO-TICAArOTIYHUM Ta METOJUYHUM KpUTepisM. BukiameHi BUMOrM 10 BUKIANAdYiB, IO
3aliMaloThCs MiZArOTOBKOIO CTYJEHTIB A0 y4acTi B oniMmiagax. EdexTuBHO po3BuBaTu TBOpPYI 3/1i0HOCTI CTYIEHTIB
B CHCTEMI MiJITOTOBKH JI0 YYacTi iX B OJiMITiaax 3 TCOPETUYHOI MEXaHIKH MOXKE TUTBKHU 3aIliKaBJICHUH 1 mpodeciiiHo
KOMIICTCHTHHUI1 BUKIIa (a4, SIKUH BOJIOJI€ IEBHUMHU YMiHHSAMHE i HABHYKaMHU, 3TaTHUH MOTHUBYBATH CTyIeHTa. [IpaBiiIbHO
BHOY/JIOBaHI HaBYaJbHI, COIiaJibHI, EMOIINHI, 3MICTOBHI Ta JAWHAMiIYHI MOTHBH, BIIIOBITaJbHE CTAaBJICHHS CTYJCHTA
JI0 HAaBYAIBHOTO IIPOIECY € 3alOPYKOI0 OYiKYBaHOTO Pe3yibTaTy. ABTOpaMH BHIaHI HABYAJBHI MOCIOHUKH IO PO3B'SA-
3aHHIO 3314 3 TCOPETUIHOI MEXAHIKH ITiIBUIIEHOI CKJIAHOCTI, IKi MalOTh CTATH METOIUYHOIO IiITPUMKOIO B CHCTEMI
MATOTOBKY CTYICHTIB IO YYacTi B olliMmianax. ABTopamMu po3poOiieHa METOANKA BUABIICHHS CTYJICHTIB, 3 SKUMH Oyie
MIPOIOB)KEHA pOOOTA 3 MiArOTOBKH 0 YYacCTi B OJIIMITiaJax.

KurouoBi cjioBa: oiMitiaza, TCOPETUYHA MEXaHiKa, AUIAKTHKA, aKMEOJIOTisl, KOMIIETCHTHICTh, KPEATHBHICTb,
TBOPYICTb, MOTUBYBaHHI.
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AHHOTAIIUUN

TEXHUYECKUE HAYKHU

BaacoB A. ®., Maxkapenko H. A., Kymmii A. M., T'oay6 I. M. DjeKTpounLIaKoBoe JIHThe 3aroTOBOK
€ UCMOJIL30BAHUEM JJIEKTPONPOBOAHBIX dKk30TepMuyeckux ¢urocos // Becruuk AIMA. —2019. — Ne 2 (46).

PaccMoTpeH crioco® M3roToBIICHHUS 3arOTOBOK CEKTOPOB OapabaHoB MoTanok u3 cranu 20X3MB® c ucromns-
30BaHHEM "TBEpJOro" crapra M SK30TEPMUYECKHX (IIIOCOB, KOTOPBIH CYIIECTBEHHO CHMXKAET TPYIOEMKOCTh MX H3T0-
TOBJICHUS, TIPH 3TOM OTJIUTBHIE 3arOTOBKH CEKTOPOB 0apabaHOB MOTAJIOK, MOJYYEHHBIE METOJOM 3JIEKTPOIIIAKOBOTO
neperntaBa (D1IIT), IMeroT TIaIKyIo IIOBEPXHOCTH 0e3 Todp, YTSHKUH, IUTAKOBBIX BKITFOYCHUH, TepMUdeckas 00padoTka
obecrieunBaeT TpeOyeMble MEXaHHIECKHE CBOWCTBA B JINTOM 3JIEKTPOIUIAKOBOM MeETaiIe B MpeAeiaX MapOdHOTO CO-
CTaBa JJaHHOW CTaJIM U BBIIIE, YEM Y KOBAHOT'O METaJIa OTKPBHITOM BBIIUIABKU. B KauecTBe OCHOBBI Ul 3K30TEpMHUUC-
CKOH CMECH PacCMOTPEHa MEXaHHUYECKas CMECh aJFOMHHHUEBOTO IOPOIIKAa M NMPOU3BOACTBECHHON OKaiuHbL. IloaTsep-
KIeHa 3¢ (GEeKTHBHOCTD 3IeKTPOILTakoBoro JUThs (D111J]) npu N3roTOBIEHUH JUTHIX 3aTOTOBOK ITYTEM HCIOJIB30BAHU
9K30TEPMHUUECKOro (uiroca (OKaIuHbI, (HEpPPOCIUIABOB U AIIFOMHUHHEBOIO IOPOIIKA) B KOJIMYESCTBAX, JTOCTATOYHBIX IS
NpOTEeKaHUs dK30TepMuueckux peaknuii, DIIIJI obecnieunBaeT mosyyeHne Ka4yeCTBEHHBIX OTIUBOK ¢ MUHUMAIbHBIMHU
NPUITyCKaMU Ha MeXaHH4YeCKyro 00paboTky. M3ydeHo kayecTBO JUTOM aiekTpouutakoBoii cranmu 20X3MB® ¢ ucnosns-
30BaHueM "TBepIOro” cTapTa, MIpoaHaIM3UPOBAH €€ ra30BbIii, XUMHYECKUI COCTaB 1 MUKPOCTPYKTYpA, IIPH 9TOM Kade-
CTBO COOTBETCTBYET KOBAHOH CTaJIM OTKPHITOH BhITUIaBKHU. M3ydyeHa nenecooOpa3HOCTh NpUMEHEeHHUs "TBeproro"” crapra
C TIPUMEHEHUEM HK30TEPMHUECKOT0 (hiroca B HaYaIbHBIM NEpHO/ HaBEeCHNUS IIUIAKOBOM BaHHBI HEOOXOIMMOTO 00BEMa
mpu DL, mpu 3TOM 3JEKTPONILTAKOBEIE OTIWBKH 3aTrOTOBOK 0apa0aHOB MOTANKM XapaKTepu3yIoTcs Oe3medekTHOU
MTOBEPXHOCTHIO C BEIXOZOM TFOAHOTO 10 85 %, CTAOMIBHBIM II0 CEYEHHIO XMMHUYECKHM COCTaBOM, HU3KHUM COJIepKaHHEM
ra30B M HeMETAUIMYECKUX BKIOUeHUH. M3yueHa crpykrypa cranu 20X3MB®, otHOCAIIEHCS IO CBOEMY XHMUYIECKOMY
COCTaBYy K CTaJIsIM MapTeHCHUTHO-(GEPPUTHOrO Kilacca, kKak B aurtoM Metamuie OIIII, Tak 1 B KOBaHOM MeTaie HHIYK-
LIMOHHOM IUIABKHU.

KiroueBble ci1oBa: 3k30TepMUUECKUi (IIFOC, FJEKTPOILIAKOBOE JUTHE, “TBEPAbIN~ CTapT, KAYSCTBO METAJLIA,
cekTop OapabaHa MOTAJIOK.

Tony6 A. M., Kymmii A. M., I'aiiBoponckuii A. O. Biausinue TepMo0o0padoTKu Ha MeXaHMYeCKHe CBOii-
CTBA HAIJIABJIEHHOI0 MeTa/iIa B IITAaMNOBBIX cTajsXx // Becthuk IT'MA. — 2019. — Ne 2 (46).

TexHUYECKN NEpCHEKTHBHBIM M JKOHOMHYECKH OOOCHOBaHHBIM ITyTE€M IIOBBIIICHHS CpPOKa SKCILTyaTallly
Y CHIDKCHHSI CTOMMOCTH INTAMIIOBOTO HMHCTPYMEHTA SIBIIAETCS HM3TOTOBJICHHE €r0 HAaIUIaBICHHBIM. B 3ToM ciydae
HauboJIee JOCTYITHO PEeTyINPOBaHUE CBOMCTB HAIUIABICHHOTO CJIOS ITyTEM W3MEHEHHUS COCTaBa HAIUIABJICHHOTO METal-
Jla ¥ PEKUMOB €T0 TepMUIecKoii 00paboTku. [IoBTOpHOE BOCCTAHOBIICHIE H3HOIICHHBIX TIOBEPXHOCTEH AeTanei cyrie-
CTBEHHO yYMEHBIIIAeT PAacXOi MeTajula Iyl M3TOTOBIICHUS 3allaCHBIX YacTeld W HOBOTO MHCTpyMeHTa. HamaBrieHHBIH
CIIOIl MOXKET HAHOCHTBHCS Ha OCHOBY M3 KOHCTPYKIIMOHHOHM CTajH, YeM JOCTHUTAeTCS SKOHOMHS Ne(UIMTHBIX JIETHPO-
BaHHBIX crajei. Hambonee mmpokoe pacnpocTpaHeHHE MOMyYMia HaIIaBKa [ITaMIOBOTO MHCTPYMEHTA MOKPBITHIMU
QJICKTpOAaMM. I[J'lﬂ MOBBINIEHNS] CTOMKOCTH IITaMIIOBOI'O HUHCTPYMEHTA IJId XOHOZ[HOﬁ IOTAaMIIOBKU CYIIECTBEHHO BJIMSA-
€T JITUpPOBaHHE CTajiell aKTUBHBIMU KapOHI000pa3ylouIMMHU 3JIeMEHTaMH BOJb()PaMOM U BaHaaHueM, 00pas3yrOIINX
TBepAble KapOubl. TBEpIOCTh CTAM NPU OTIIyCKE 00pPaTHO MPONOPLUOHAIBHA CO/ICPXKAHUIO B HEW KapOWIOB, TaKHMM
00pa3oM, 110 coJlepKaHHUIO0 KapOUI0B JTyqnMH ABJsIoTCs ctany X2B2OM u §X4I'CB4®. Cranu tuna X 12 mpu BbIcO-
KOM coJiep)KaHUM KapOWIHOHW (ha3pl MMEIOT 3HAYMTENBHYIO KapOWAHYI0 HEOJHOPOAHOCTb. OCTAaTOYHBINH ayCTEHHT
B CTANISIX KOMIIEHCHPYET, B ONpEHENCHHBIX IpeeNiaX, YBeIndeHne o00beMa, KOTOPBIH co3/laeTcs 00pa3oBaHUEM Map-
TEHCHUTA W B 3TOM TPOSIBIIETCS €T0 MOJIOKUTETbHOE BIUsHUE. OHAKO OCTATOYHBIA ayCTEHUT B pe3ysbTaTe mpeodpa-
30BaHUI CHIDKAET MPOYHOCTH CTaNle MPH yOapHBIX Harpy3kax B 3aBUCHMOCTH OT TEMIIEPATyphl OTITyCKa TP 3aKallke
13 ONITUMAIIBHBIX TeMnepatyp. Hanbosee BEICOKOH 3aKaIiBaeMOCThIO O0JIafaeT CTaib Y 8, KOTOpas MOIy4aeT BRICOKYIO
tBeprocts (6onee 65 HRC) mpu 3akanke ¢ temmepartypsl 750 °C. KowmmiekcHo nerupoBaHHble cTtamn X2B2OM,
8X4I'CB4®, 7X3I'CM u 7XI"2B®M mnoirydaioT MaKCHMaIbHYIO TBEPAOCTH IpH 3aKkanke ¢ Temneparypsl 900 °C. Ilpu-
MeHeHue ctanu §X4I'CB4® mis HatulaBKU IITAMIIOBOIO MHCTPYMEHTA, BBIOJHSIOIIETO pa3/ieibHbIe ONEpaIiy, sBIIs-
€TCA Han60nee OINITUMAJIBHBIM U TTO3BOJIUT 3HAYUTCIIBHO YBCIWYUTL CPOK CJ'Iy)K6I)I mTaMIoB IPU UX MHOT'OKpAaTHOM
HCII0JIb30BAHUM 11O/ HAILJIaBKY.

KnioueBsbie ciioBa: mTaMIOBBI MHCTPYMEHT, HAaIIABJICHHBIN METaJL, JJIEKTPO/IbI, KapOUIbl, TEpMOOOPaOOT-
Ka, 3aKaJIMBaeMOCTb, TBEPAOCTb.
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Kaccos B. Jl., Kadaukuii A. B., bepe:knasi E. B., Mansiruna C.B. T'a3oBo3ayuinblii HarpeBare/ib JJis1
HATpeBa JeTaseil BpameHus Npu cBapke u HamiaBke // Becrank ITMA. — 2019. — Ne 2 (46).

OmHUM U3 BaXKHBIX ATAMOB TEXHOJOTHH HAIUIABKA MAaCCHUBHBIX KPYITHOTaOApUTHBIX AETallei SBISETCS HarpeB
X 10 HEOOXOoamMoil TemmepaTypsl. [Ipin 3TOM HEBO3MOKHOCTh THOEPKUBATh MPHHATHIC MapaMeTphl HarpeBa HEH3-
0E)KHO IPUBOIUT K 00pa30BaHuUIO0 1e(hEeKTOB B HATUIABICHHOM CIIO€ (TPEIIHNHBI, OTCIOCHUE U JP.).

Lenpro pa®oThl OBIIO COBEPIIEHCTBOBAHHWE OOOPYIOBAaHUS M CTAOMIBHOTO M OE30MACHOTO MOIISpKaHHS
mporiecca HarpeBa JeTaieil mpu cBapke W HarulaBke. [IpeanokeHa KOHCTPYKIMHS Ta30BO3IAYIIHOTO HArpeBaTess ULt
cBapku. [Tpu 5TOM Ta30BO3AYIIHEIM IUTAMEHEM TOPENIOK HarpeBaeTCsl BHYTPEHHHUN JIMCT YTEIUTUTENS, H3ITy9IaeMbIM TeTl-
JIOM OT KOTOPOTO HarpeBaeTcs IeTaib. PackaneHHbIe Ta3bl, MPOAYKTH CTOPAHHS OTBOASATCS B 0€30IIaCHOE MECTO.

Pacuer ropenok HarpeBareisl MPOW3BOAWUTCS MO UX TEIUIOBOH MOIIHOCTH. YUYHUTHIBas HEW30E)KHBIC MOTEPH
TEIUIa IPY HAIIaBKE, a TAK)KE M0 KOHCTPYKTUBHBIM COOOpaKEHUSM B HarpeBaTellb yCTAHOBIICHBI TPH TOPEIKH MOIITHO-
cthio 55000 xkaun / gac.

Brut ocymiecTBIeH IPOBEPOYHBII pacdeT TOPENIOK. BEIMONHEH pacyeT Ha OTCYTCTBHE MPOCKOKA INIAMEHH, KO-
TOPBIN TTOKa3ax 0€30IMacHOCTh MX HCIOJIB30BaHUS. BEITIONHEH Takke pacdeT pazMepa BBIXOAHOTO coInia ropenku. Mc-
XOJISl M3 PEKOMEH/IAINI OTIpeIeICHO, YTO THaMETpP COTIIa JOJDKEH COCTaBUTH 2,3 MM.

HarpeBartens cOCTOMT U3 ABYX pa3beMHBIX ITOJIOBHH (MIEpEeAHEH U 3aHEH), TIPEACTABISIONINX COOO0H MMOJIOCTH,
BHYTPH KOTOPHIX YCTaHOBJICHBI TOPENKH. B 3amHel OIOBHHE HarpeBaTeNs paclojIOKeHBI IBE TOPENKH, B IEpeTHEeH —
orHa. O0e MOJOBUHBI CBOOOIHO TIOCTYMATEIHHO MEPEMEINAIOTCS B HAIIPABICHHUHN TPOJOIFHON OCEBOH JIMHUHM YCTaHOB-
KW, 9TO YJOOHO IPY yCTAaHOBKE JETaJH IO HAIUIABKY, a TakXe MpH ee cHATHA. CBepXy W CHU3Y ITOJIOBHHEI HarpeBaTe-
71 3aMBIKAIOTCSI, 00pa3ys MPH 3TOM 3a30pHl IS yI0OCTBa HAIUIABKH M IIEPEMEIICHUS CBapOYHOI T'OJOBKH BBEPXY,
1 yoopku (irocoBoit kopku U ¢iroca BHU3Y. [I0CKONBKY TOpENKH PacloiIOKEeHBI B 3aKPHITOM IIPOCTPAHCTBE Harpena-
TeJIs, TIOTIaJaHue TOPSAYUX ra30B (IIPOIYKTOB CTOPAHISI) HA CBAPOYHYIO TOJIOBKY MCKITFOUACTCS, M YIIYUIIAOTCS yCIOBUS
paboTHl HATUIABHUKOB, TOBBIIIAETCS KadecTBO MeTayuta. HarpeBarens paboTaeT mpH BEICOKHMX TEMIIEpaTypax, MOTOMY
M3TOTABJIMBACTCS U3 HEPIKABEIOIIEH KapOCTOMKOH TMCTOBOW CTAJHM TONIUHON 4 MM.

Kak mokasanm wcrbeITaHusI, BRIOpaHHAs KOHCTPYKIHS HarpeBaTess IO3BOJIeT 00eCHeYdTh CTAaOHIBHOCTH
1 6e30macHOCTh IpoIlecca HarpeBa JIeTalell Ipy CBapKe U HAIUIaBKe, 3HAYUTEIHHO CHU3UTH IMOTEPH TEIIA M BEITIONHATH
HaIUIaBKy 0e3 rmepepsiBoB. Vcnonp30BaHNe HarpeBaTelsl MOXKET OBITh PEKOMEHJOBAHO IIPH CBAapKe W HAIUIABKE JeTanel
BpAILlEHNs B YCIOBHAX MPOU3BOICTBA.

KiaroueBble c10Ba: Ta30BO3AYIIHBINA HarpeBaTelb, TOpPENKa, MTOAOTPEB, U3TOTOBICHNE, TEXHOJOTH, CBAapKa,
HaIlJIaBKa.

MarBuenko M. B., Kacuuukuii B. B., I'o1y0 I. M. Bausinue miacruyeckux gegopmMaumii moJi3y4ecTu
npocJoiiku npu TLP-coeqmHeHun xKaponpoYHbIX CIVIABOB Ha (POPMHPOBAHNE HANIPSIKEHHO-1e()OPMUPOBAHHOIO
COCTOSIHHS y3J10B B mpouecce oxJiaxaenusi / Becrauk JITMA. — 2019. — Ne 2 (46).

[Tpu TepMuvecKkoM HarpyXeHHUH YCKOPEHHBIM OXJIXKICHUEM Y3JI0B C MSTKOW IPOCIIONKOI B HEOOIBIION 30HE,
PpacIoyoKeHHOM BOJIM3H MPOCIONKH, Y KPOMKHU CTHIKA M B caMoi pocitoiike co3naetcs cinoxnoe HJIC, oOycnosnenHoe
pasHocteio KJITP coenunsemoro meranna U Mmpociodku. MeTomoM KOMIIBIOTEPHOTO MOJAEIHPOBAHUS HCCIEJOBAHO
(dhopMupoBaHHE HANPSHKEHHO-IE()OPMUPOBAHHOTO COCTOSHUS y37oB mpu TLP-coennHeHMH XapompovYHOTo CIUiaBa
B IIpoIiecce YCKOPEHHOTO OXJIKACHHUS C TOCIENYIOMEeH BRIACPIKKON IIPH TeMITepaType MOoN3ydecTd. Y CTaHOBJICHO, 9TO
YCKOPEHHOE OXJKACHUE C MOCIEeAYIOmEeH BRIICPKKOH B TeueHne 540 ¢ CHIKAaeT HANpsHKCHUS B MPOCIOWKE U B He-
00BIION 30HE OCHOBHOTO MeTajla BONM3M ee KPOMKH 3a CYET KPaTKOBPEMEHHBIX AehopManuii ¥ MOJA3yYeCcTH B MPO-
croiike. IIpu 3TOM cTeneHb CONPOTHUBICHUS MON3YYECTH MPOCIOHKHU 10 CPABHEHUIO C OCHOBHBIM METAJUIOM B IIPHHS-
TeiX mpezaeiax (0,85 win 0,7) nmpakTudecku He urpaet posid. BoszHukaromme neopManyy moja3yyecTd Majio BIHSIOT
Ha XapakTep 1oJisi HanpsbkeHnid. KpaTkoBpeMeHHble rutacThdyeckue JedopMmanny B BapUaHTax ¢ MEHbIIEH Pa3HOCTBIO
KJITP npocnoiiku 1 OCHOBHOTO MeTajljla M, COOTBETCTBEHHO, C MEHBIIMM YPOBHEM HaIpPsDKEHUN, HEBEITMKU, BO3HUKA-
10T OHH TOJIBKO Ha HEOOJIBLIOM Y4acTKe IPOCIOWKH Yy KPOMKH CThIKa. [Ipy 3TOM OHM 3aMETHO YMEHBILIAIOTCS MO CpaB-
HEHHUIO ¢ OBICTPBIM OXJIQXKJICHUEM B pe3yJIbTaTe CHIKEHUs HapsDKEHUH 3a cUeT mosizydecTd. B BapuanTax ¢ Gomipuien
pasHocteio KJITP u, cooTBeTCTBEHHO, OOJBIINM ypOBHEM HalpsDKEHHH, KpAaTKOBPEMEHHBIE IUTaCTHYECKue Jedopma-
LIMM 3aMETHO yBEIMYHMBAIOTCS M paclpeieseHsbl 1o Bcel JUHE Mpocioiiky. [1o cpaBHEHHIO ¢ OBICTPBIM OXJIAXKIECHUEM
OHH CHIDKAIOTCS HE3HAYUTENBHO. JleopManny mon3ydecT! Ipu 3aMeIJICHHOM OXJIQKICHAHN C TIOCIENYIOMIEeH BBIICPK-
KOH TIOSBIIAIOTCS M 3aMETHO TPEBHIIIAIOT YPOBEHb KPATKOBPEMEHHBIX JeOopManunii B BApHaHTaX C MaJOH pa3HOCTHIO
KJITP mpocnoiiku 1 ocHOBHOro Metayuia. OHH Majo M3MEHSIOTCS MPH WU3MEHEHHH COMPOTHUBICHHUS TON3YYECTH IPO-
CIIOMKH B MPUHATHIX npenenax. KoaphuuueHTs! )KeCTKOCTH HAPSHKEHHOTO COCTOSHUS, & COOTBETCTBEHHO, W CTEIICHb
YIOPOYHEHHS W Pa3yNpOYHEHUS METaUula B 30HE CTHIKA, IPH MEUIEHHOM OXJIAXKJIEHHH, KaKk B OCHOBHOM METaille, TakK
nuB npocnoi&xe, HU3MCHAKOTCA HEC3HAYUTCIIPHO, B OCHOBHOM Ha He60.]'l]:.IIJI/IX ydacCcTKax B6J'II/131/I KPOMKH CTbIKaA.

KaioueBbie ciioBa: KOMIBIOTEPHOE MOJICIMPOBAHKE, YCKOPEHHOE oxnaxaeHue, TLP-coenunenue, koahdu-
LUEHT ECTKOCTH HaIPsHKEHHO-1ePOPMUPOBAHHOTO COCTOSHUSI.
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MarBuenko M. B., Kpacuuukuii B. ®., Makapenko H. A. Buusinue mnpegesa Teky4yecTH HNPOCIOHKH
HA HANPSKeHHO-1e()OpMHPOBaHHOE COCTOSIHUE Y3JI0B IPU AP (PY3MOHHOI CBapKe M NaiiKe KaAPONPOYHOro CIJIaBa ¢
y4eToM IJIaCTHYeCKHX JedopMainmii MaTepuaioB npu ObicTpoMm oxJia:kaenuu / Becrauk JIITMA. —2019. — Ne 2 (46).

B pabote ucciieoBaHO METOIOM KOMIBIOTEPHOTO MOJIEIMPOBAHHS HANPSHKEHHO-1e()OPMHUPOBAHHOIO COCTOS-
aus (HAC) mox aeficTBHeM TepMUYECKOI Harpy3KH MUIMHAPUIECKUX 00pa3IoB ¢ MATKHUMHU MPOCIOWKAMHU, HMEIOITMMU
MEHBIINH 10 CPAaBHEHHIO C OCHOBHBIM METAJUIOM IIPEZE TeKy4EeCTH. Y CTAHOBJICHO, YTO B HEOOJBIION 30HE OCHOBHOTO
MeTayuTa BOJIHM3H BHEUTHEW MMOBEPXHOCTH y CTHIKA C IPOCTIOHKON B B CaMO mpocioiike Bo3HuKaeT ciaoxuaoe HJIC ¢ pa-
JIMaIbHBIMH, OCEBBIMH, OKPY>KHBIMH M KacaTelbHbIMH HanpsbkeHusMu. Oobemuoe HJIC, oOycioBiieHHOE pa3HOCTHIO
KJITP npocoliku 1 OCHOBHOTO METaJl1a, CO3JAaeTCsl TOIBKO B ITPOCIIOMKE 110 BCEH ee JUTMHE U Ha HeOOJbIINX YJacTKax,
NPOTSDKEHHOCThIO He Oosiee 10 TONIIMH MPOCIIONKH, B OCHOBHOM METajUle BOJU3U HAPYKHOHW KPOMKH IPOCIOUKH.
B 3aBucuMOCTH OT CTENEHU «MSITKOCTU» IIPOCIOWKYM YPOBEHb HANPSDKEHUN U3MeHsercs. M3MeHenue npeaena Texyue-
cTH npocioiiku B mpexaenax 0,75...0,85 npeaena TekydecTr OCHOBHOI'O METaJUIa MaJlo BIUSAET HA XapaKTep pacrpenere-
HUS M BEIMYHHY HanpsokeHud B 30He oobemHOro H/IC, m3MeHseTcs TOIBKO MPOTSKEHHOCTH ATOM 30HBI, KOTOpas Co-
CTaBJIIET OKOJIO 5 TOJIIMH Ipocioiku. IlosBaeHre mIacTudeckux aedopMarvii B MPOCIOWKE MaJIO BIUSCT HA KOI(-
(UIMEHT KECTKOCTH HANPSHKEHHOTO COCTOSIHUS M CTENEHb YNPOYHEHMS WIN PA3yNPOYHEHHSI KaK OCHOBHOTO METallIa,
TaK M Marepuajga MPOCIOHKH. Y KPOMKH CTBIKAa METAJUI YHPOUHSAETCS HECKOJIbKO OOJbIE, YeM B YNPYroH 3amade.
Pa3ynpouHenne meramia B cpeHEH 4acTH CTHIKA IPH U3MEHEHHH TEMIIEPaTyphl (TEpMOIMKINPOBAHUN) IOJDKHO OJa-
TONPUSATHO BIMATH Ha 00pa3oBaHUE COCIUHEHHMS B 30HE JepopManmoHHOTO0 3acTos pu anddy3noHHOH cBapke. V3me-
HEHUE TeMIIepaTypbl (TEPMOLMKIMPOBAaHKE) CIIOCOOCTBYET 00pa30BaHUIO COEIMHEHUs B 30HE JAe(OPMAI[MOHHOTO 3a-
crost ipu 1uddy3uoHHoi cBapke. Viamenenue BennunHbl npeaena tekydectn u KJITP npocioiiku B IpUHATHIX ITpezae-
JIaX POJIM MPaKTHYECKH HE UTpaeT. PasynpoduHeHne OCHOBHOTO MeTajla B CPEAHEl 4acTH CThIKA U MPOCIONKH BOIM3H
€ro KPOMKH HEOOXOANMO YUHTHIBATh IPH KOHCTPYHPOBAHNH TaKHX Y3JI0B U BBIOOPE CBOWCTB MaTepualia MpOCIOHKH.

KnioueBble c10Ba: KOMIBIOTEPHOE MOJEIMPOBAHNE, TUIACTUYECKHE AeOpPMAINN, MATKasl MPOCIONKaA, KECT-
KOCTb HAIPSHKEHHOTO COCTOSIHUSI.

PasmbimnisieB A. /I, Areesa M. B. IloBblmenne 3¢ (pexTUBHOCTH 3J1eKTPOAYIOBOil HAIUIABKH B MpO-
J0JIbHOM MarHUTHOM moJie // Bectauk JITMA. — 2019. — Ne 2 (46).

Jlist oBbIIeHus: 3 PEKTUBHOCTH Tpoliecca TYroBOH HAIUIABKHU 1O (UIFOCOM TEPCHEKTHBHBIM SIBIISIETCS HC-
NOJIb30BaHNE BHEUIHUX MPOAOJBHBIX MarHUTHBIX moiieit (ITPMII). B atom cityuae noBsblaercs KO3(UIMEHT paciuias-
JICHHS HJIEKTPOJHOM MPOBOJIOKH, YMEHBIIAETCS TIIyOWHA W IUIOMIAaIb MPOIUIABJICHHOTO OCHOBHOTO METaJlla, YMEHbIIA-
€TCsI IOJsI YIacTH OCHOBHOTO METaIlIa B HATUIABICHHOM.

Ornpenenen ko3 (ULHEHT paciiaBieHus 3JIeKTPOJAHON NPOBOJIOKH (,) TIPH JYrOBOM HAIJIaBKe U CBapKe IOJ
¢mrocom B TIPMII Ha 0oOpaTHO# M TIpsIMOI MONAPHOCTH (DEPPOMATHUTHBIMU W MAPAMATHUTHBIMH (HEMArHUTHBIMH)
MIPOBOJIOKaMH. YBenuueHne koddduimeHTa pacruiaBieHust JIEKTPOJHOW HMPOBOJIOKH IPOUCXOJUT IPH BO3JEHCTBUN
moctostHHoro [TPMII, a Taxkke B MeHbiel crenenu npu [IPMIT gacroroit 50 'y mpu HammaBke peppOMarHUTHOH TIpo-
BOJIOKOW Ha M3/enus U3 (peppOMarHUTHBIX U HEMArHUTHBIX cTajied. MakcuMallbHOE MOBBILIEHUE K03 duLneHTa pac-
TUTIaBJICHUS TTPOBOJIOKU MMPOUCXOAUT MPU HAILJIABKE U CBAPKE C BOSﬂeﬁCTBHeM INOCTOAHHOI'O MAarHuTHOI'O I10JIA. 3(1)(1)CKT
BIMSIHHA CHIDKaeTCsl pH yBenmdeHud 4acTtoTel [IPMIT no 4-6 ' 1 mpakTHUecKkun He M3MEHSETCS MpHU AajbHEHIIeM
yBearyeHur 4actotsl nos 10 50 I'u. Tlokazano, uro addexr yBeandenus: KodpdureHTa paciiaBieHns dIeKTPOIHON
MIPOBOJIOKH 3aBUCHT OT €0 MarHUTHHIX CBOMCTB. [Ipy HammaBke MpOBOJIOKAMH W3 HEMarHUTHBIX MaTEPHAJIOB ITOBBIIIC-
HUs K0d(h(QUIHeHTa pacIUIaBIeHUS HEe HaOIFOIaeTCA.

[Tpn HamaBKe IUIABSIIMMCS JIEKTPOJOM COXpaHSIOTCs TeHAeHMy no BiausHuio [IPMIT Ha xapakrep pacnpe-
JIeTICHUs Ta30JMHAaMUYECKOTr0O JIaBJICHHUs AyTH BJIOJb Pajiyca, YCTaHOBJIEHHbIE IS MPOIecca CBapKU BOJIB(PaMOBBIM
9JIEKTPOJIOM B aproHe. Y CTaHOBJIEHO, YTO IPU HAIUIaBKE B IOCTOSIHHOM M yactoTtoi 50 I’ mpomosbHOM MarHUTHOM
noJsie TiyOHHa MPOIUIaBJIEHNs OCHOBHOTO METallla YMEHbBIIAETCsI, €CIIM BEJIMYMHA [TPOIOJIbHON KOMIIOHEHTHI HHIyKIINU
npesbimaet 65 mTi.

ITocrosinnoe u nepemenHoe [IPMII oka3biBaeT TopMo3siiee JeiCTBHE HA CKOPOCTh MOTOKOB KHUJKOTO MeTal-
Jla B BaHHE, YTO MPUBOJMT K YMEHbIEHNIO 3()()EKTUBHOCTH NPOILIABICHHS. OCHOBHOI'O METaJlIa IIPH HaIUIaBKe.

KiaroueBble ciioBa: ayroBas CBapka, MPOAOJEHOE MAarHUTHOE IIOJIe, MHIYKIHS, PacIUIaBICHHE IPOBOJIOKH,
MIPOIUTAaBJICHNE METaa.

Tpemobau b. A., I'punsb A. I'., Musiocepaos Il. A., Tpem6au U. A. TepmoguHaMUYeCKUe HCCIeT0OBAHUS
sx3oTepmuyeckopii cmecn CUO-FE,O;3;-AL ¢ koMOMHUPOBAHHBIM OKHCJIHTEIEM B COCTaBE CAMO3ALIUTHBIX MO-
POIIKOBBIX MPoBoJIok // BectHuk JITMA. — 2019. — Ne 2 (46).

[lepcrieKTUBHBIM HampaBlIeHHEM B pa3paboTKe caMO3allMTHBIX MOPOIIKOBBIX MIPOBOJIOK SIBJISETCS pa3paboTka
HaIlJIaBOYHBIX MaTE€pHUajioB C 3K30TCPMUUYCCKUMU CMCCAMHU, C LECJIbIO IMOBLIMICHUA IMapaMETPOB IJIABJICHUS. OZLHaKO
BBCJCHUEC 3HAYUTCIBbHOI'O KOJIMYECTBA 3K30TepMI/l‘ieCKOﬁ CMECHU MOXKET 6I>ITI) HCXKCJIATCIIbHBIM IIPU MTOJTYUYCHHUU Tpe6y-
€MO KOMIO3HULUYU HAIJIaBJIEHHOIO METalljIa, BBUIY BOCCTAHOBJIECHUS KOMIIOHEHTOB OKUCIUTENS U MOCIEAYIOIEro €ro
nepexojia B HallIaBJIeHHbIN MeTaml. Mcrnonb30BaHNE B Ka4eCTBE KOMIIOHEHTOB 3K30T€PMUYECKOM CMECH LIMXTHI MO-
POIIKOBOH IMPOBOJIOKH 3K30TepMUYecKyto cMmech cucteMbl CuO-Fe,O3-Al ¢ KOMOMHHPOBAHHBIM OKHCIUTENEM, YTO
MTO3BOJISICT B OOJIBIICH CTENCHN PETyTUPOBATh KOMITO3HIIMIO HAIUIABICHHOTO MeTaa. [IpoBeieH KOMITBIOTEPHBINA pac-
4yeT anuabaTHYecKoW TeMIepaTyphl TOpeHUs KOMOMHHPOBAHHOW HCCIEAYeMOU SK30TEPMUYECKOW CMECH C TMOMOIIBIO
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nporpamMbl ISMAN-THERMO. HccienoBanust nmokasaid, 4TO yBedHueHHE KoyumdectBa rpadura (¢ 6 % mo 9 %)
B COCTaBE IIMXTHI MOPOIIKOBOI MPOBOJIOKH BEJET K CYIIECTBEHHOMY CHIDKEHHE aanadaTHYecKoi TeMIepaTrypsl rope-
HUS 3K30TEPMUYECKON CMECH ¢ KOMOMHHPOBAHHBIM OKHCIHMTEIEM, YTO OOYCIOBICHO aKTUBAIUCH IUIABJICHUS IIUXTHL.
OmnpeneneHo, 4To BBeAeHHE rpadTa CHIKAET aanabaTHIecKylo TEMIIEPATypy TOPEHHS U MOKET MCKIIOUUTh BO3MOX-
HOCTh 3aKWIAHHUA MEIW, O YeM CBHUJICTEIhCTBYET CHIDKEHHE COJCpIKaHWs MOCIeAHel B ra3oBod dase. s cocraBa
¢ MeHbIINM KosmaecTBoM rpadura (6 % C) yriaepon nepexoanT B METAUIMIECKYIO (asy Juis B Buae kapounos. I1pu
6ompmem kommdectBe rpaduta (9 % C) B cocTaBe MIMXTH BO3MOXKHO oOecriedeHne mepexofa CBOOOIHOTO yriepona
B 30Hy pacIUIaBl€HUsA. TEepMOAMHAMMYECKHE pPacueThl CJIO0KHOH MHOTOKOMIIOHEHTHOM 3K30TEPMHMUYECKON CMECH
CuO-Fe,03-Al ¢ KOMOMHHPOBAaHHBIM OKHCIUTEIIEM CHUCTEMBI JJIsl pacCMaTPUBAEMbIX CIy4aeB MOKa3ald, YTO yBeIude-
Hue o CuO BeleT K YBETUYCHUIO METAJUTMYECKOHN (Pa3bl M CHIDKEHUIO OKCHIHOM.

KuaroueBsie ciaoBa: CIIII, sk30TepMudeckasl cMech, TEPMOIMHAMUYECKUH pacdeT, KOMOMHUPOBAHHBIN OKHC-
JUTETh, aAnadaTnyecKas TeMIeparypa.

Typuanun M. A., JdpeBanasb JI. A., Arpasana IL. I'., [losoenko A. ., Nnbenko C. M. HoBble Hampap.e-
HHS TEPMOJUHAMUYECKUX HCCIIeA0BAHMIT BHICOKOIHTPONUAHBIX cIIaBoB // Becthuk IT'MA. — 2019. — Ne 2 (46).

BrImoHeHO TepMOIMHAMUYECKOE UCCIeI0OBaHNEe BEICOKOIHTponHitHEIX crutaBoB (BOC) cuctembr Co—Cr—Cu—
Fe—Ni. C aToii menpio OblIa UCTIOIB30BaHAa COOCTBEHHAs CaMOCOTJIaCOBaHHAs 0a3a TepMOIMHAMUYECKHX MapamMeTpoB
(1)33 JACCATHU IBYXKOMIIOHCHTHBIX U JCCATU TPEXKOMIIOHCHTHBIX CHUCTEM, BXOJAIIUX B COCTAaB HCCHC[{yeMOﬂ CHCTCMBEI.
C nomoiusto stoi 6a3bl nanHelXx 1 CALPHAD MeTosa OblIH BBINOTHEHBI: pacdyeT TEPMOJMHAMHYECKUX CBOWCTB YEThI-
peX- U IATHKOMIIOHEHTHBIX SKBHATOMHBIX paciuraBoB cucteMbl Co—Cr—Cu—Fe—Ni ma temmeparyp 1873 K u 1500 K;
MoJieNTpoBaHue (a30BbIX MPEBpAIEHUH B MATHKOMIIOHEHTHOW cucTeMe. 30bITouHbIe HHTErpaibHble (QyHKINU CMe-
HICHHUS YETHIPEXKOMIIOHEHTHBIX cucTeM ¢ Mebio U cucteMbl Co—Cr—Cu—Fe—Ni 1eMOHCTPUPYIOT MOJOXKHUTEIBHBIC OT-
KIIOHEHUS OT WICATBHOCTHU, YTO OOYCIIOBJICHO IMOJIOKUTEIHHBIME ITAPHBIMH B3aUMOACHUCTBUSIMH MEIb—XPOM B CHCTE-
max Co—Cr—Cu, Cr—Cu—Ni, Cr—Cu-Fe, menp—xene3o B cucremax Cr—Cu-Fe, Co—Cu—Fe, Cu—Fe—Ni, Meap—ko0anbT
B cucremax Co—Cr—Cu, Co—Cu—Fe. [loBenenne xommnonenToB B cucteme Co—Cr—Fe—Ni 6nm3ko k uaeansHoMy. Corto-
CTaBJIeHHE 3HaYEeHUH TepMouHaMHu4YecKkuXx (QyHKuuii, paccuntanubix mpu 1873 K u 1500 K, nokasano, 4to ¢ noHmxe-
HUEM TEMIICpPaTypPhl MOJOKUTEIHHBIC OTKIIOHCHUS OT HICATBHOCTH U30BITOYHBIX TEPMOJUHAMUYCCKAX (QYHKIMNA CMe-
[ICHUS YBEIMYMINCh HE3HAUYNUTENFHO M BEJIMYMHA MICATBHOTO BKIIaaa B SHepruto ' mb0ca 3amMeTHO yMeHbImaeTcs. Pe-
3yJIbTaThl MOJICTUPOBaHHs (Pa30BbIX MIPEBPAIICHUN JEMOHCTPUPYIOT UX CXOJICTBO B YETHIPEXKOMIIOHEHTHBIX CHCTEMaXx
¢ mMenpio U B cucteme Co—Cr—Cu—Fe—Ni. B gersipex cuctemax ¢ Meapio (Co—Cr—Cu—Fe, Co—Cr—Cu—Ni, Co—Cu—Fe—Ni,
Cr—Cu—Fe—Ni), nabmomaercsa pacnag ['LIK pacreopa Ha ['LIK,, 6orateii Meapro, u I'LIK; ¢ BBICOKUM coaepkaHuEM
Xpoma, KobaipTa, jxene3a u Hukems, a B cucteMe Co—Cr—Fe—Ni — BbIcOkasi B3anMHasi paCTBOPUMOCTh KOMITOHEHTOB.
CormacHo HammM pacderam dKkBHaTOMHBIH cmiaB Co—Cr—Cu—Fe-Ni sBisercs nByx(asHBIM €O CTPYKTYpOi
T'IK+OLIK. Pa3paboTaHbl MpakTHYECKUE PEKOMEHIAIINH 110 BBIOOPY COCTaBOB AUCIEPCHO-YIIpouHsieMbix BOC.

KuaroueBbie cjioBa: paciuiaBbl CHCTEM IEPEXOTHBIX METAJUIOB, CIDIABBI KOOAbTa, XpOMa, MEJIH, XKelie3a, HU-
kensi, CALPHAD meTo[, BEICOKOSHTPOTIMUHBIE TUCTIEPCHO-YIIPOYHIEMBIE CIIIABHI.

Aumnesa Jl. U., Aoxapu II. b., Maanii K. B., Camorasaos A. JI., lllumko A. . ®opmoodpazoBaHue no-
JIbIX JIeTaJieil cnocofaMu KOMOMHUPOBAHHOTO BhiiaBauBanus // Bectuuk II'MA. — 2019. — Ne 2 (46).

PaCCMOTpeHI)I OCHOBHBIC CHOCO6bI KOM6I/IHl/lpOBaHHOFO BbIJaBJIMBAHUS TMOJBIX HUIMHAPUYCCKUX W KOHHUYC-
CKUX JIeTaJIeH U3 UCXOHBIX CIUIONIHBIX 3arOTOBOK. [Ipr KOMOMHHPOBAaHHOM BBIIaBIMBAHWU CTakaHa ¢ (DiaHIEM, pac-
MTOJIO’KEHHBIM y JIOHHOHM YacTH JETaiH, CIeIyeT UCIOIh30BaTh CXeMY, COUCTAIONIYIO paJAuaNbHBIA H OOpaTHBIN CIIOCO-
Ob1 BeigaBnuBanus. [list oeHKH 1e()OPMHUPOBAHHOTO COCTOSHHS JIeTajlell MPUBJICYEHbI METO/IbI ICIUTEIbHBIX CETOK U
MUKPOCTPYKTYPHOTO aHanu3a. Pe3ynbTarhl UCCIIEJOBaHUM UMEIOT KaueCTBEHHOE COBIAJIEHUE C PE3YJIbTaTaMU aHalIu3a
METOJIOM KOHEUYHBIX 3JIEMEHTOB. YCTAaHOBJICHO, YTO IMPOIECC MPOTEKAET NpU MPHUEMIIEMO HEPaBHOMEPHOCTH Jedop-
MAaIiH [0 CEYEHHIO NETaIN U 00eCIeYnBaeT MPHEMIIEMYIO MPOPadOTKY CTPYKTYpHI M YIPOYHEHHE METala M0 BCEMY
0o0BeMy JIeTaiu.

[MocnenoBarenpHOE pagHaIbHO-NPSAMOE BBIIABIMBAHUEC — CIIOCOO MOJYYEHHS JeTalIeH THIAa NIyOOKUX THIIB3
Y CTaKaHOB W3 HMCXOMHOM CIUIOMIHOW 3aroTOBKH. IIpemmoskeH crmocod M KCIepHMEHTANhHO JO0Ka3aHa BO3MOXKHOCTH
W3TOTOBJICHHS CIIOKHOMPO(UITUPOBAHHBIX TIOJIBIX JIETANEH C IEPEeMEHHOM TONIIMHON CTEHKH U CTYNEHYATOH MOJIOCThIO
WM HapYKHOU [TOBEPXHOCTHIO.

[pemmoskeH cmocod BRIAABIMBAHUS ACTANIEH THIIA CTAKAHA C TOJCTHIM JHOM, IO KOTOPOMY C IENBI0 CHIDKCHHS
HEPaBHOMEPHOCTH JiehopMaliuy Mo CEYCHHUIO JeTaln METalll B 30HE JIHA CTaKaHa MOJBEPralT 3HAKOIIEPEMEHHOH Jie-
(l)OpMaLlI/ll/I IMyTEM MPAMOTO BbIAABJIMBAHUA MCTalllla B OTPOCTOK M BO3BPATHOI'O paJuajibHOT'O BbIAaBJIMBAHHSA B 30HY
nHa. Ilposeneno K3-monenupoBanue npoiiecca BHLAABIMBAHUSA MOJONH KOHUYECKOW JETalld MPU MOMOIIY IPOTPAMMHO-
ro npoaykra DeForm-2D. PaccMOTpeHO M3MEHEHNE KUHEMATHUKY MOJIOW KOHMYECKOH AETalH, a TaKXKe MOJyUYEHbI OISt
pacrpeneieHuii MHTEHCUBHOCTH Ae(opMaliuii, MOATBEP)KAAONIME OOIIMIA XapakTep pacupeaeiacHus aedopmaruii
Yy OOJIBIX ,ueTaneﬁ TUIIa CTAKaHOB C TJIYXHUM OTBECPCTUEM.

KiaroueBbie cjioBa: KOMOMHIUPOBAHHOE BHIIABIMBAaHUE, pacupeaeieHne neopMaruid, moible AeTalll, CTaKaH
¢ (aHIeM, MEKPOCTPYKTYpa.
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Kopojs P. H. Oco6eHHOCTH OCHOBHBIX TEXHOJOTMYeCKHUX U KOHCTPYKTHBHBIX NapaMeTPOB CTALMOHAP-
Hoii kjaetn XIITP nist o6ecneyeHus: HEMPUHYIUTEIHLHOTO MPOLIECCA XO0JI0IHOT0 pexyuHpoBanus Tpyo // BecTHuk
AI'MA. —2019. — Ne 2 (46).

Crioco6 xomomHOTO pemynrpoBanus TpyO Ha craHax XIITP mpumensiercss mpu W3rOTOBIEHHH TPYO C 0co00
BBICOKOHM TOYHOCTBIO O TOJIIMHE CTEHKH, HAPY’KHOMY M BHYTPEHHEMY AMAMETPaM, a TAK)Ke IIPH U3TOTOBJIEHUU 0C000
TOJICTOCTEHHBIX TPYO METOIOM «COUJICHEHHS.

K HenmocraTkam mpuMeHseMbIX pabounx kiereil ctanoB XIITP M0XXHO OTHECTH TO, YTO MPOTSHKEHHOCTH X0Oa
MIOJBIDKHOTO CenapaTopa, B KOTOPOM OCYIIECTBISIETCS AehOpMaLisi 3arOTOBKH, MEHbIIIE JIMHBI X0Ja paboueil KiIeTH,
a TaKKe TMOJBWKHBIE YaCTH KJIETH MMEIOT OOJIBIION BeC, YTO, B CBOIO OYEpE]b, OIPAaHUYMBAET CKOPOCTh MPOKATKH,
CHIKAsl TEM CaMbIM IPOU3BOAMTENBHOCTE cTaHa. [loasmxHas obolima paboueii kieTn 00saaeT HU3KOH JKECTKOCTBIO,
YTO 00YyCIIaBIMBAET 3HAYMTEIBHYIO BEIWYMHY YHPYroil Aedopmanuy cUCTEMBI «pabounii HHCTPYMEHT — MpOKaTHas
KIIETbY. DTO MOATBEPKAACTCS pacyeTaMH, IPUBEACHHBIMU B paboTe.

Hcnonp3oBanue craipoHapHoi kietu craHa XIITP ¢ omopHbIMU KaTKaMu JJisl peAyLMPOBAaHUS OCOOOTOHKO-
CTEHHBIX TPYO B HaUaIbHBIII MOMEHT 3aKaTKH IIEPEIHEro KOHIA TPYObl MOXKET NPUBECTU K €r0 MOCTOSHHOMY CIUTIOLIH-
BaHUIO U3-3a OOJBIIOTO Beca OMOPHBIX KATKOB M pab0oYnX POJIHMKOB, HAPYIIAst, TAKUM 00pa3oM, CTa0MIFHOCTH MpoIiecca
IMPOKATKH. K HEAOCTAaTKaM KJIETH CICAYCT OTHECTH U TPYAOCMKOCTb U3TOTOBJICHHS OITOPHBIX KATKOB.

Lenpto pabOTEHI SIBISIETCS ONPEAEIEHNE TEXHOIOTHYECKIX M KOHCTPYKIIMOHHBIX OCOOEHHOCTEH CTaIllMOHapHOU
kietn ctana XIITP ams oGecriedeHnst HEMTPUHY TUTEIHFHOTO TPOIIECca XOIOAHOTO PeIyIIHPOBaHUS TPYO.

Jlis obecnieueHus! BBIMIEYKAa3aHHOTO OBUIO MPEIIOKEHO HCKIIOUNTh U3 KOHCTPYKIUH KIIETH ONOPHBIE KaTKH
U o0OecreynTh cBOOOJHOE KaYEHUE POJIMKOB 110 paboyeMy KOHYCY, OCYILIECTBUTh TaK Ha3bIBAEMbIil HENPUHY IUTEIbHBIN
TIPOLIECC MPOKATKH — TIPH JIBMXKEHHUH CeTlapaTopa POJIMKK MPUBOISATCS BO BpallleHWE CHIIAMHU TPEHUs B odare nedopma-
1Y, a UX arn@bsl CBOOOIHO MEPEKaTHIBAIOTCS 10 pabodeii KaTnOPOBAHHONW TOBEPXHOCTH OMOPHBIX TUIAHOK.

[Mpumenenue cranmonaproi ket crana XIITP co cOOpHBIM POJIMKOM C AJIEMEHTaMU KaueHHUs TI03BOJISIET J10-
OUTBhCS CTAOMIILHOCTH TpOLiecca MPOKATKH IPH XOJOIHOM PEeIylMPOBAHINH TOHKOCTEHHBIX TPYO, a IPH U3TOTOBJICHUT
0c000 TOJICTOCTEHHBIX TPYO METOJOM «COWICHEHHS» — OOECIICUUTh BHICOKOE KaueCTBO MOBEPXHOCTH U JUIUTEIHHYIO
CTOMKOCTb pabouero HHCTPYMEHTA 3a CUET HENPUHYJUTEILHOTO BEICHUS IPOLIECCa IPOKATKH.

KimoueBnbie cioBa: cran XIITP, penyuupoBanue, TpyOa, craimoHapHasi KJeTh, MPOIECC MPOKATKH, METOM
«COUJICHEHUS».

KpaBuenko A. B. Oco0eHHOCTH OCHOBHBIX T€XHOJIOTHYeCKMX U KOHCTPYKTUBHBIX apaMeTPOB CTALMOHAP-
Hoii ket ctaHa XIITP q1s npokaTKy NpelM3nOHHbIX Tel1000MeHHbIX TPYO // Becthuk AT MA. — 2019. — Ne 2 (46).

B mHacrosmee Bpems IIUPOKOE pacrpocTpaHeHne moiayumian cradel XIITP koHCTpyKmum OBIBIIETO
BHMNNMermama. J[oCTOMHCTBaMH 3THUX CTAHOB SIBIIAIOTCS MAJIBIA pa3Mep M MPOCTOTa pabodero MHCTPYMEHTA, OIpee-
JISIFOILETO OOIINIT OTHOCUTEIBHO HEOOJBILION BEC KIETH U ¢ OOJIbIINE TEXHOIOTHUECKHE BO3MOKHOCTH TIPH IPOU3BO/I-
crBe Tpy0. Ha TpyOHbIx 3aBogax ObiBiiero CCCP 3TH cTaHb! SIBISIOTCS OCHOBHBIMH B IIPOM3BOJICTBE NPELU3MOHHBIX
TEIUNIOOOMEHHBIX TPYO, B TOM 4ucie U Ui KopirycoB TBDJIOB M3 MUPKOHUEBHIX, HUKEIEBBIX M TUTAHOBBIX CILIABOB,
TpyO IUIS TETJIONOTIIOMAIOIINX COOPOK U T. .

HccnenoBanus NOKa3bIBAOT, YTO NPOU3BOAUTENLHOCTh cTaHOB XIITP He mumutupyeTcs cUI0BBIMU apaMeT-
paM# ¥ IUIaCTUYHOCTBIO METAJIa, 2 B OCHOBHOM, CIIEPXKHBAETCS TOIYCTUMBIMU OOKATHSIMH B MTHOBEHHOM Odare Jie-
(dbopmanuu ¢ TOUKH 3peHHst o0ecredeHus! TpeOyeMoro KauecTBa MOBEPXHOCTH U TOYHOCTH FE€OMETPUYECKHX pa3MepoB
TpyO ¥ BO3MO>KHOCTSMH IOJIAIOIIE-IIOBOPOTHOTO MEXaHU3Ma C MAIBTHHCKUM KPECTOM.

OTHOCHUTENHHO HU3Kas MPOU3BOAUTEIBFHOCTE JeiicTByronmX ctaHoB XIITP B 3HaunTeILHOM CcTETIeHH 00BICHSICT-
Csl MaJION JUTMHOM OO’KUMHOW 30HBI, UTO CBS3aHO ¢ KMHEMAaTHUKON KJIETH, COTIIACHO KOTOPOW [UIMHA XOJa CerapaTropa co-
cTaBisgeT okoi0 60 % oT AIHMHBI X012 000HMBI KJIETH, IPUBOIMIMON B IBIKCHHE KPUBOIIUITHO-IITIATYHHBIM MEXaHU3MOM.

Lenpto craThy sBISETCS ONpE/EIEHHE OCHOBHBIX OCOOEHHOCTEH KOHCTPYKLMM CTAllMOHAPHOW KIIETH CTaHa
XITP mist mpoKaTKH MPEIU3UOHHBIX TEIIOOOMEHHBIX TPYO, Y KOTOPOH XOJ cemaparopa ¢ paboduMH POITHKaMA OBLT
OBl paBeH X0y OOOHUMBIL.

Hcnonp3oBanue craunonapHoi kietu craHa XIITP no3Bossier 6e3 cymecTBEHHOTO W3MEHEHHS KOHCTPYKIHU
CTaHa IMOBBICUTH HE TOJBKO TOYHOCTh M KAueCTBO ITOBEPXHOCTH TPYO, a TaK)ke MHOTOKPATHO M NPOM3BOAUTEIHLHOCTh
CTaHa 3a CUYET MaKCHMAIBHOTO HUBEIMPOBAHUS YIIPYTOH AehOpMaIiii CUCTEMBI «pabodnii pOTMK — KOPITYC KIETH» IIPU
HCIOJH30BAHNN HETIOJIBIKHON TOJICTOCTEHHON OOOHWMBI B KayecTBE KOpITyca KIIETH, YBEIHYEHHUS XOJAa cemapaTropa
B 1,7 paza, a Tak)ke CHW)KEHHS Beca IO/IBI)KHBIX YacTel KiieTn Oojiee 4eM B 2 pasa.

KuaroueBsie ciaoBa: cran XIITP, mpokatka, kopmyc TBDJla, mpenu3noHHBIE TEIIIOOOMEHHEBIE TPYOBI, TOY-
HOCTB, Ka4eCTBO.

Muponenko A. 0. KoHCTpyKIIMOHHBIE 0COOCHHOCTH 000pYI0BaHMsA JJIs1 TEMJIONH POTALMOHHOI KOBKH
NPpenu3UOHHBIX TPYO U3 CIUIABOB HA OCHOBe MosnoOaAeHa // Becthuk JITMA. — 2019. — Ne 2 (46).

INpen3noHHBIE TPYOBI U3 CINIABOB HA OCHOBE MOJIMO/IEHA Yallle BCETO MCIOIb3YIOTCS MPH U3TOTOBICHUH 000PYI0-
BaHMS CMELHUAIBLHOIO HA3HAUCHUS, B aTOMHON SHEPreTUKE U PaKeTOCTpOeHUH. IIpy 3TOM npenenbHble OTKIOHEHHS OTAECb-
HBIX BHIIOB TakWX TPyO MO BHYTpPEHHEMY IMAMETPY He NOIDKHBI mpeBbimmath 0,01 MM, mpu sToM mone momycka —0,01 M.
CremyeT y4uThIBaTh U OCOOCHHOCTH IUIACTUYECKOW Ae(opMaluy CIUIaBOB Ha OCHOBE MONMOAEHA, HAIPUMep, CKIIOH-
HOCTh K I'a30HACHIIICHUIO IPU TEPMOOOpabOTKe.
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Hcxons M3 TeXHHYECKHX XapaKTEPUCTHK COBpeMeHHBIX cTaHoB XIITP TpyObl BHEIIHUM OHaMeTpoM MeHee
6 MM, B TOM 4YHCII€ ¥ U3 CIUIABOB HA OCHOBE MOJIMOJCHA, M3rOTABIMBAIOT METOJOM BOJIOYEHMS KaK Ha OINpaBKe, Tak
u 6e3 Heé. OmHaKo, HEOOXOIUMOCTh HarpeBa TpyOBI M3 CIUIaBa Ha OCHOBE MojimOaeHa ao Temmepatypsl 450-500 °C,
YCIIOXKHSET npouecc e€ noiyueHus. [Ipy Takux yCIOBHSAX MOHMKAETCS MPOYHOCTD YIEPKHUBAIOILETO CTEPXKHS OTPAaBKH,
IpoLeCC BOJIOYESHHUS MTOCTOSHHO 0OpbIBaeTcsl. BojoueHre Ha MOJABIKHOM (JUIMHHOW) ONpaBKe Takke He o0ecrieunBaeT
HEOOXOAMMOM TOYHOCTH TOTOBBIX TPYO M3-3a TOTO, YTO IPH CHATHH TPYOBI C ONPaBKH, HepBast MOJIEKHUT MHOIOpa3o-
BOMY OOKaTBIBaHMIO HAa OOKAaTHOI MaIlIHE, IIPX 3TOM IIOIIEPEYHOE CEYCHUE TPYOBl OBATM3UPYETCH.

Lenpto npeuiaraeMoii CTaThH sIBJISETCS 00OCHOBaHUE CIIOCO0a M3rOTOBJICHHS NPEIU3NOHHBIX TPYO M3 CIUIa-
BOB Ha OCHOBE MOJIMOJICHA, B TOM YHCJIE U NMPOQIILHBIX, a TAKXKE OIpeeieHue KOHCTPYKTUBHBIX OCOOEHHOCTEH Jie-
(hopManOHHOTO 000pPYIOBAHUS.

Hauboree pammoHansHBIM cCIOCOOOM M3TOTOBIICHHS MPEIM3UOHHBIX TPYO ¢ BHEITHUM AHAMETPOM MeHee 6 MM
SIBIISIETCS] TEIUIBIN paiaibHBI 00’KMM C MCIIOIb30BaHNEM POTALMOHHO-KOBOYHBIX MAIIMH. JTO 0C000 BayKHO IPH IPO-
M3BOACTBE TPYO ¢ mpouiIbHBIM (HE KPYTIIBIM) OTBEPCTHEM W3 MOJHOAEHOBOTO ciiaBa. C 3TOW IEIhI0 BO3MOXKHO HC-
MI0JIb30BaTh CYIIECTBYIOUINE KOHCTPYKIMH POTAIIOHHO-KOBOYHBIX MAIIMH C Y4€TOM HEKOTOPOHW MX MOAEPHU3ALMU:
YCTaHOBJICHHSI MEXaHU3Ma M01a4X TOJIOBKH, a TAKXKE I'a30BbIX IOPEIIOK AT HArpeBa 3aroTOBKH U IUIAIIEK ISl KOBKU.

Kaiouessie cioBa: cran XIITP, poTaumoHHO-KOBOYHAs MalllMHa, IPOKATKA, THAMETP, MPELU3HOHHBIE TPYObI,
MOJHOJIEH.

Ba6am A. B., Kamnun B. O., fIxoBiieB A. H. OnpenesieHue cTaTH4e€CKOr0 MOMEHTA TPEeHHUs MPU Mpec-
CcOBaHUM 00pa3ua ¢ oAHOBpeMeHHbIM KpyuenueM // Becthuk JI'MA. — 2019. — Ne 2 (46).

[TpuBeneHp! akTyanbHOCTh WCIIOJIB30BAHMS TEXHOJIOTHH MOPOIIKOBOW METAITYpIHH JUIS MPOMU3BOJICTBA J€Ta-
neit. OmrcaHa TEXHOJOTHS MPECCOBAaHMS IOJ BBHICOKHM JaBJICHHEM C OJHOBPEMEHHBIM KpydeHmeM oOpasma High
Pressure Torsion. B cTarbe npuBeneHO onmucaHue UCCISAOBATEIBCKON YCTAHOBKH UIS IIPECCOBAHMS O0OPa3IIOB C OHO-
BpPEMEHHBIM KpydeHHeM. VccnenoBaTenbekas yCTaHOBKA BKITto4aeT npecc ycunueM 10 T. st KOHTPOJIst CKOPOCTH ObLI
HCIOJB30BaH MHKPEMEHTAIBHBIN 3HKoAep Siemens 6FX2001-2DB02. [Insa npuBeneHns MexaHU3Ma KPy4eHUS B JABH-
JKEHHE ObUI HCIIONb30BAaH ACHHXPOHHBIM [BHUTraTeNib, KOTOPHIM ObUI HMOAKIIOYEH K YacTOTHOMY IIPeoOpa3oBaTelnto
Altivar 31 s cHKeHUs] 4nciia 000pPOTOB U TOBBIIMICHHS KPYTSIIEro MOMEHTa ObLI McHoib3oBaH pexykrop 2Y-80.
[Ipu npeccoBaHum ¢ OJHOBPEMEHHBIM Kpy4eHHEM oOpa3lia BO3HHKaeT cuia TpeHus. OHa mpeacTaBisieT coO0H CHITy
U MOMCHT CTaTUYE€CKOI'0 CONPOTHUBJIICHUA MEXaHU3Ma KPYUCHUA. Amnanutndeckoe OIpeaACICHUE CHUJIbLI U MOMEHTa CTa-
THYECKOT'O CONIPOTHBIIEHHS MEXaHHW3Ma ObUIO IPEACTAaBJICHO B cTaThe. Ha OCHOBe MaHHBIX CHJIBI U MOMEHTa CTaTHye-
CKOT'O CONPOTHBIICHUS] MEXaHM3Ma ObUT pacCYMTaH CTATHUYECKMH MOMEHT Harpy3Kdh acHHXPOHHOTO 3JIEKTPOABHIATENS
IIpY MakcuMallbHOM cuite peccoBanus 10 T. Taxke IpUBeNeH NPOBEPOUHBII pacdeT aCHHXPOHHOTO JABUTATENS HA CIIO-
COOHOCTH BBIAEPIKATh CTATHUECKYIO Harpy3Ky. [IpoBepodHBI pacdeT mokasall, 9TO WMEIOIINIACS aCHHXPOHHBIN JIIEK-
TPOJBHUTATENb SKCIEPUMEHTAIBHON YCTAaHOBKH CIIOCOOEH BBIAEPKATh CTATUUECKYIO Harpy3Ky B BH/I€ MOMEHTA TPEHHMS
TIPY MIPECCOBAHMH 00paslia ¢ OJHOBPEMEHHBIM €Tr0 KpydeHHneM. Bce pacdeTs! crilbl 1 MOMEHTa TPEHUS MIPHU IIPEeccoBa-
HHUH C OZTHOBPEMEHHBIM KPYyUCHHUEM OCYIIECTBIISUINCH [UIS IIOPOLIKA TUTAHA, KOTOPBIH SBJISETCS OCHOBHBIM MaTe€pUalioM
IPY TIPOU3BOJICTBE PA3IUUHbBIX A€Talel MEIUIIMHCKOTO U JPYroro Ha3HAYECHUs!.

KnroueBble ciioBa: mpeccoBaHHE 0] BBICOKUM JaBIEHHEM, MOMEHT CTaTHYECKOTO CONPOTHBIECHUS, MPECC,
YaCTOTHBIN NpeoOpazoBarelib, PeayKTOp, METOMKA, ACHHXPOHHbIH JIBUIaTellb, HCCIIEI0BATEIbCKasl YCTAHOBKA.

Kunnenko H. U. UcciienoBanne BJAMSIHMS PEKHMOB MATHUTHOH 00pa0oTKH HA M3MEHEHHS TBEPAOCTH
U TEIUIOEMKOCTH OBICTPOPEKYIIMX cTajeil mociae o0padOoTKM HMMYJbCHHIM MATHMTHBIM moJjeM // BecTHHK
JATMA. —2019. — Ne 2 (46).

Hacrosmias pabota TOCBSIEHA HCCIEIOBAHUIO BOIPOCOB, CBS3AHHBIX C IIOBBIIICHHEM AKCIDTYaTAIlHOHHBIX
CBOHCTB MHCTPYMEHTA U3 OBICTPOPEKYIINX CTaJel ITyTeM MarHUTHO-UMITYJIbCHOW 00paboTku. [IpoBeneH aHamm3 BIUSHAS
PEXUMOB MarHUTHON 0OpPaOOTKHM Ha M3MEHEHHE TBEPAOCTH U TEINIOEMKOCTH OBICTPOPEKYIIHX CTaleil mocie o0padoTKi
HMITYJIbCHBIM MarHUTHBIM mosieM. [lokazano, 4to 3((EeKTHBHOCTH crocoba MAarHUTHON 0O0paOOTKM 3aBUCHT OT IIEJIOT0
psna GakTopoB, OTHOCAIIMXCSA KaK K YCIIOBHSM BO3ICHUCTBHS Ha WHCTPYMEHT MarHUTHBIM IIOJIEM, TaK U K YCJIOBHSM,
B KOTOPBIX 3TOT HHCTPYMEHT 3KCIUTyaTHpyeTCs. Y CTAHOBJICHO, YTO B PE3YyJIbTaTe BO3ACHCTBHS UMITYIECHOTO MarHUTHOTO
TOJISL IPOMCXOJIUT U3MEHEHUE (PH3UKO-MEXaHUYECKHX CBOMCTB OBICTPOPEXKYILMX CTaNeH, BO3pacTaeT XOJIOHAS U ropsdas
TBEPIOCTh ¥ MHCTPYMEHTAIBHBIH MaTepHal CTaHOBHUTCS 00Jiee OHOPOIHBIM N0 CTPYKType. OTMEUeHO, YTO TIePBOIIPUYH-
HOIl yJIy4lIeHHs] IKCIUTyaTal[MOHHBIX XapaKTEPUCTHK MHCTPYMEHTA, IOJIBEPTHYTOTO MarHUTHOM 00paboTKe, SBISETCS
W3MEHEHHUE CBOMCTB MHCTPYMEHTAIBHOTO MaTepHalla, KOTOPOE MPOMCXOIUT 3a CUET MarHUTOCTPHKIIMOHHOTO YIIPOUHEHHS
ObicTpopexxymieii crany. [lokaszaHo, YTO U YCTOHYMBOTO IpOsiBIeHHs d(PdeKTa MarHUTHOH 0OpabOTKM MHCTPYMEHTa
HEoOXOMMO B KaXk/IOM KOHKPETHOM CIIy4ae YUHTHIBATh 3HAUCHNE HAIPSDKEHHOCTH MAarHUTHOTO IT0JISI, BPEMsI BBIICPIKKU
WHCTPYMEHTa B paboueM MHIYKTOPE W BpeMs CTapeHHs MHCTPYMEHTA ITOCiie MarHUTHOH 0OpaOoTKH. Y CTaHOBJICHO, YTO
TIOBBIIIICHNE CTOMKOCTH HHCTPYMEHTA TPOUCXOANT HE 3a CUET HETOCTATKOB TEPMUIECKON 00pabOTKH, BEIPAKAIOIIETOCS B
TIOBBIIIICHUH XOJIOJHOM TBEPIOCTH, a 3a CUET YIIyUIICHHUsI CBOMCTB MHCTPYMEHTAIFHOTO MaTepHalia U B TIEPBYIO OUepenb
TaKUX IKCIUIyaTallMOHHBIX CBOMCTB, KaK TBEPAOCTH U TEIUIOCTOMKOCTb.

KnioueBble cj10Ba: MarauTHas 00pab0TKa, HAPSHKEHHOCTH, TREPAOCTh U TETUIOEMKOCTE OBICTPOPEKYIIIHX CTAJICH.
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Kunpenko H. . Ananu3 rumore3 o Npu4nHAX, BHI3HIBAIONINX MOBBLIIIEHHS] CTOHKOCTH WHCTPYMEHTa
U3 OBICTPOpEKYLIEH CTATH B pe3yJbTaTe BO3AeiicTBHA MarHuTHOro nojs // Becrank IT'MA. — 2019. — Ne 2 (46).

Pabota nocesiieHa aHanu3y TUIOTE3 O MPUIMHAX, BBI3BIBAIOUINX MOBBIIIEHUE CTOHKOCTH 1HCTPYMEHTA, H3T0-
TOBJICHHOTO M3 OBICTPOPEXKYLIMX CTaJIel, B pe3yJbTare BO3JIEHCTBHIS MarHUTHOTO 1oJst. [TokazaHo, 4To 00s3aTeIbHbIM
YCJIOBUEM JJIs MOBBLIIICHUA CTOMKOCTH PEXKYIIEro MHCTPYMEHTA ABJIACTCA MPUCYTCTBHUC B 30HC PE3aHWA MAarHUTHOT'O
HOJIS Pa3IMYHON HANPSHKEHHOCTH MITH 00paboTKa MHCTPYMEHTOM, KOTOPBIN IPEIBAPUTEIBEHO TOABEPTHYT YIIPOUHEHHUIO
MarHUTHBIM T0JIEM. YCTaHOBIICHHAs CBSI3b MEKAY M3HOCOCTOMKOCTBIO M SKCIUTYyaTAlMOHHOM HAJEKHOCTHIO OCEBOTO
WHCTPYMEHTA, C OJJHOM CTOPOHBI, 1 OCHOBHBIMHU XapaKTepHUCTUKAMU Ka4ecTBa, C APYIOii, MOKa3bIBAET, YTO TEXHOJIOTHS
00paboTky JeTaneil MarHuTHOOOpabOTaHHBIM MHCTPYMEHTOM MO3BOJISIET 3HAYUTENILHO YBEIMUYUTH PECypc pabOThl MH-
CTPYMEHTA M HKCIUIyaTallMOHHYIO0 HaAEXHOCTh AeTaneil. OTMEeYeHO, YTO MarHUTHO-UMITYJIbCHAsE 00paboTKa IpenCTaB-
JsieT co00i coyeTaHue INEKTPOMArHUTHOTO M TEPMOIMHAMHYECKOTO CIIOCOOOB yNPaBICHUsI HEPABHOBECHOM CTPYKTY-
poii BemectBa. [Tokazano, 4To 3pPEeKTHBHOCTH crocoda MAarHUTHOH 0OpaOOTKH 3aBHCHUT OT LEJIOTO psina (hakTopoB.
OTMedeHOo, YTO MEPBONMPHYMHON YIyYIICHHUs SKCIUTYyaTalMOHHBIX XapaKTEePHCTHK MHCTPYMEHTA, NOABEPTHYTOTO Mar-
HUTHOH 00paboTKe, ABIAETCS N3MEHEHHE CBOWCTB MHCTPYMEHTAIILHOTO MaTepHaia, KOTOPOe IMPOUCXOJUT 3a CUET Mar-
HUTOCTPUKIHOHHOTO YIPOYHEHHS OBICTPOPEXYIIEH CTaIH. Y CTAaHOBIICHO, YTO AJsI YCTOMYMBOTO MpOsiBICHUS d(dekra
MarHuTHOM 00pabOTKM MHCTPYMEHTa W YBEIWYEHHs CPOKa CIIy)KObl MHCTPYMEHTa M3 OBICTPOpEXKYIIEH cTanu npu
HaJIO)KECHUN MArHvTHOI'O IIOJId Ha 30HY PE3aHUA HeO6XO]II/lMO B KaXXJIOM KOHKPETHOM CJIyda€¢ Y4YUTHIBATb 3HAYCHHUE
Halps>KEHHOCTH MAarHMuTHOIO I10JIsA, HalIpaBJICHUA MAariuTHOT'O IIOTOKa U yCJ'lOBI/lﬁ pe3aHus.

KnioueBble cioBa: MarHuTHas o0paOoTKa, HAINPSHKEHHOCTb MArHUTHOTO TMOJS, MarHUTOCTPUKIMOHHOE
YIIPOYHEHHE, OBICTPOpPEXYIIas CTalb, MarHUTHO-ANCIIEPCHOHHOE TBEPACHHE.

Jlamuayasp H. JO. Onpeaenenne kayecTBa TeXHOJIOrHYeCKOIro Npouecca U3roTOBJEHUS U3JeIUH ¢ 3a-
JaHHBIM JIUHeHBIM pa3dmepoM // Becthuk IT'MA. — 2019. — Ne 2 (46).

B ob6ecnieuennn kadecTBa MPOAYKIMU Ba)KHOW COCTABIISIOIICH SIBISCTCS OLIEHKA KA4eCTBA TEXHOJOTUH €€ H3-
roToBieHusA. KauecTBo TEXHOJIOIMHU OLIEHMBAETCS 110 KauecTBY MOJMYy4eHHbIX u3aenuil. OJHUM U3 MoKa3areneil kaue-
CTBa W3/ MAaITMHOCTPOEHUS SIBISIETCS JIMHEHHBIA pazMmep netaneid. JIroboe m3aenne MoKeT OBITh MPOU3BENECHO
C MOMOIIBIO PA3JIMYHBIX TEXHOJIOTHI, HO KaXJas U3 HUX o0ecreyrBaeT He OJMHAaKOBOE KauecTBO. Bricokoe kauecTBo
COIIPOBOXKIAACTCA YBCIIMYCHUEM 3aTpaT, YTO B YCIIOBUAX KOHKYPCHIMU HAa PBIHKE HE BCCrja MpUEMIIEMO IJIA MPOU3BO-
JIUTeNen MPOTyKIIHMH.

B 3aBucumMocTH OT MoTpeOHOCTEH MPOM3BOANTENS, KACAIOIINXCSI KaYeCTBa, MOSBIAETCS HEOOXOAUMOCTh OIIpe-
JIETIUTh SKOHOMHYECKH LeJIECO00pa3HbIil ypOBEeHb KauecTBa. PaccMOTpeHBl BONIPOCH! CO3[aHUsI MHCTPYMEHTa OLEHKU
KauecTBa M3TOTOBJICHUS JETaJeH 10 TOUHOCTH Pa3MEPOB C LENbI0 ONpPEAEICHNs IpaJalluy KauecTBa TeXHOIoruu. s
3TOrO IPEANAracTcs BHEAPEHUE OLEHKU TEXHOJIOTUH ¢ HHTEpBallaMHi KayecTBa.

B uccrnenoBanusix UCIoIb30BaH TEOPETUUECKUH allapaTr TEOPUH BEPOSTHOCTEN U MATEMAaTUYECKOM CTaTUCTH-
ku. [IpenokeHo UCTIoNb30BaHue OOIIeH MOIENN pacipeleIeHUs] JTMHEHHBIX pa3MepoB JeTajlel M HalICHHBIX OI[EHOK
ee mapameTpoB. [Toka3aHo, YTO HpeIoKEHHAss MOAENb MMEET TPH Pa3InyHble (OPMBI IUIOTHOCTH pacIpeieseHus,
a TaKKe W 3aBHCHMOCTH CPEIHEro pasMepa OT IOIyCyMMbI BEPXHETO M HIDKHEro 3HaYeHHMH MX OLEHOK. DTH (HOPMBI
MOTYT UACHTU(UINPOBATH KAUECTBO TEXHOJIOTHI KaK BBICOKOE, CPEIHEE U HU3KOE.

Hcnonp30BaHue MOTYYEHHBIX PE3YJIbTAaTOB JaeT BO3MOXKHOCTh aHAJIM3MPOBATh KA4eCTBO NPOLECCa M3TOTOB-
JICHUS U3JIeNINi ¢ U3MEHeHneM uX oObeMa oopaborku. [IpeacraBiena MeTouKa ONpeeIeHUs] YPOBHS KauecTBa TEXHO-
JIOTHYECKOTO Tpoliecca Kak BBICOKOE, cpeiHee 1 Hu3Koe. [lomyueHHble pe3ynbTaThl HO3BOJISIOT HAWTH OLEHKY LIEJIeco-
00pa3HOCTH KOJIMYECTBA N3TOTOBIICHUS M3JIEIHI C JKeJJaeMbIM KauyeCTBOM.

IpoBeneHHbIE UCCIEA0BaHMSI IOMOTAIOT B PELLICHNH BOIIPOCOB YIPABJICHHUS KaueCcTBa MPOAYKIMU MAIMHOCTPOEHHUSL.

KuroueBbie cjioBa: KaueCTBO, TOYHOCTD, TMHEHHBIN pa3Mep, A€Tallb, TEXHOJIOTUS N3TOTOBIICHUS.

TI'agpum II. A., EpmakoBa C. A. Oco0enHocTu oopa3oBanus j1edeKToB pyaHO-TpelidepHOro neperpysxa-
Tesii TAKRAF // Bectauk II'MA. — 2019. — Ne 2 (46).

Lenpro paboOTHI SBIIIETCS aHATTU3 IPHUYUH 00pa30BaHuUs Je(PEeKTOB METAUIOKOHCTPYKLIUH PYAHO-Tpei(epHOro
neperpyxareis. B pabore ucnonp3oBaHa CHeUUaIM3UPOBAHHAS METOAMKA aHaIM3a KOHCTPYKTHBHOTO BBIMOJHEHHUS
CBapHBIX Y3JI0B. A IMEHHO: aHaJN3 (PaKTOPOB BIMSHUSA, 00YCIOBICHHBIX MIPOIIECCOM CBAPKH, aHATU3 HATPY30K CBApHO-
ro y3Jia U HaJI4ue Tepeiadn CUIIOBBIX Harpy30K B y3Jie, a TAKXKE aHAJIN3 CXEMHO-KOMITAHOBOYHOI'O PEIICHUS CBAPHOTO
y3J1a METaJNIOKOHCTPYKIIHH.

Co3znana TpexMepHasi MOEIb CEKIMY TIIaBHOW Oanku B nporpamme SolidWorks u onpeenieHbI BETHYHHBI Jie-
(dhopmarmii TTaBHOHN OaJIKu TIPU TIEPEMEICHUN TEICKKH 10 peiabcaM. Co3laHa MaTeMaTHUeCKass MOAEb JehOopManuu
CEKIMH TIaBHOW Oanku. OmnpeeNcHbl BEINYHHB eopMannii 30HBI KPEIUICHUS BHYTPCHHUX W HAPYKHBIX JaMeJeH.
YcTaHOBIEHBI 3aBUCUMOCTH BEJTHMUYHMH Ae()OPMAILHiA OT PACCTOSIHUSI IO OCH MOJATEICHKEUHOTO penbea. OnpeeneHbl Gak-
TOPBI, BIUSIOLINE HA TIOSBICHUE YCTAIOCTHBIX TOBPEXK/ICHUH METAUIOKOHCTPYKIIUU. BBIMONHEH aHATN3 IPUYUH MOSIB-
JICHUSI YCTAJIOCTHBIX MOBPEXKACHHH Ha ITaBHBIX Oankax kpaHa. OmpelenieH THUI HArPYXKEHHs TIIaBHBIX OallOK KpaHa.
[TocTpoeHbl NMHUM BIUSHUS €AMHUYHON CHJIbI IIPU MOJBIKHBIX HArpy3kax Ha IJaBHble O0ajku pyaHo-rpeiidepHoro
neperpyxaresis. BblonHeH aHaiu3 OpUYMH Je(EeKTOB, BBUIBICHHBIX MPU SKCIHEPTHOM OO0CJIEIOBAaHUU PYIHO-
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rpeiideprHoro neperpyskaresns. BelnonHeH aHaIM3 KOHCTPYKTHBHOTO UCIIOIHEHHS CBApPHOT'O Y371a KpaHa IJIaBHOHM OaJlkn
MIOJPeNIbCOBON 30HBI. OTpesieIeHbl OCHOBHBIE HAIPABJICHNSI KOHCTPYKTHUBHBIX M3MEHEHHUH CBApHOTO Yy371a IIIaBHOW Oa-
KM J17151 IOBBILIEHUSI yCTaJOCTHOM MPOYHOCTH METANIOKOHCTPYKIIUH KpaHa.

KurodeBble c10Ba: yCTaIOCTHBIE MOBPEXKACHUS METAJUNIOKOHCTPYKIIMH, IUKINYECKUE HAarPy3KH, TUHUU BIIUS-
HUSI, KOHCTPYKTUBHOE HCIIOJIHEHHUS CBAPHOTO Yy3Ja.

Cragnuk M. U., Cemenuenko A. K., besaunkuii I1. B., Cemenuenko /I, A. Biausinue corjiacoBaHusi CKOpo-
cTeii 3a00iiHOr0 KOHBeliepa U KoMOaliHAa HA BHIXOAHOM Ipy30noToK M3 JiaBbl // Becthuk JIITMA. — 2019. — Ne 2 (46).

WuTeHcnpuKanms mporeccoB, KOTopas MPUCYIIa COBPEMEHHBIM CHCTEMaM T'OPHOTO IPOWU3BOACTBA, HpPEAY-
CMaTpHUBACT YBEIMUCHHE HArPy30K HA TEXHOJOTHUYECKOE, TPAHCTIOPTHOE W BCIIOMOTATEIIEHOE 000PYIOBaHHE YTOIBHBIX
npeanpuATHiA. [ py30N0TOKH Ha MIAXTHOM TPAHCIOPTE MMEIOT BBICOKYIO HEPaBHOMEPHOCTbH, YTO CYIIECTBEHHO IOBBI-
mIaeT BENIMYHMHY YIENBHBIX SHEPro3aTpaT Ha TPAHCIIOPTHUPOBKY Tpy3a. lIpmdmHONW HEpaBHOMEPHOCTH TPY30IIOTOKA
13 JaBHI SBJSIETCS HEPAaBHOMEPHOCTh CKOPOCTH MOAadd KoMmOaiiHa B TeUCHHE TEXHOJOTHYECKOTO IHKJIA €ro padoThI.
KoppekTrpoBka BBIXOZHOTO TPY30IOTOKA M3 JIABBI PETYIHUPOBKOW CKOPOCTH 3a00WHOIO KOHBEHepa mpu OJIarompusT-
HBIX yCJIOBHSAX Ja€T BO3MOXXHOCTh MHHUMHU3UPOBATH HY)KHYIO BEJIMYUHY TEXHOJIOTHIECKOH €MKOCTH MOIaBHOTO OyH-
Kepa, ero Maccy, BIIHCaTh €ro radapuThl B pa3Mephl MOMEPEYHOro CeUCHUs ITpeka. MTak, BOmpoc onpeaeieH st BO3-
MO>KHOCTEN peryiMpoBaHus CKOPOCTHU TPAHCIIOPTUPOBKU IMOJIE3HBIX NCKOIIAEMbIX JIABHBIM KOHBCI‘/IIepOM SABJIACTCA aKTy-
AJIbHBIM W MOXKCT 3HAYUTCIIbHO YHNPOCTHUTL PCIICHUEC HpO6HthI BHEAPCHUA PEryJInupyeMoro npuBojga Ha MallnHax
¥ 000pYJOBaHUS BHYTPHIIAXTHOTO TPAHCIIOPTa TOPHOTO NpeAnpustus. [103ToMy Ienbio JaHHOW pabOTHI SBISAECTCS
OIpEICIICHUE aHATUTUYCCKAM CIIOCOOOM C HCITOJF30BAHUEM PE3YJIBTATOB SKCIICPUMEHTAIBHBIX HCCIICIOBAHUN BIIHS-
HUS CIOCO0a peryiupoBaHMs CKOPOCTH JIABHOTO KOHBelepa Ha HEPaBHOMEPHOCTH BBIXOJHOTO TPY30IIOTOKA U3 JIABHL.
s moctmkeHus e B pabote OblIa pazpaboTaHa MaTeMaTHYecKas MOJEIb mporecca 00pa3oBaHUs BRIXOJHOTO TPy-
30II0TOKAa W3 JIaBBI, 0OOPYIOBAaHHON OYMCTHBIM KOMOAWHOM W JIABHBIM CKPEOKOBBIM KOHBEHEPOM C PEryIHPYEeMBIM
MIPUBOAOM, KOTOpas YUUTHIBAET MapaMeTPhl TEXHOJOTHMYECKOTO IHMKIA paboThl KomMbOaiiHa, CKOPOCTh W HAIPaBIICHHE
mepeMerIeHus: KoM0aifHa, CKOPOCTh TPAaHCIIOPTHPOBKH TPy3a KOHBEHEPOM. Y CTaHOBIICHO 3KCIIEPHMEHTAIBEHO: KO (H-
LMEHT HEPaBHOMEPHOCTH BBIXOJHOTO TPY30IOTOKA W3 JIaBBI OOJbIIE 3HAYCHHS, PEKOMEHOBAHHOTO OOIICTIPUHATON
METOJIMKON pacueTa Cpe/CTB TPAHCIOPTA YISl ¢ KOMIUIEKCHO MEXaHU3WPOBAHHBIX JIaB. Y CTAHOBJICHO aHATTUTHUYECKUM
nyTeM: HauOoJbllee CHIKeHHEe Kod(duimeHTa HepaBHOMEPHOCTH BBIXOAHOTO IPY30MOTOKA M3 JIABBI B YCIOBHSIX JKC-
nepuMeHTa 0€3 M3MEHEHHsI KOHCTPYKIIMY JTABHOTO KOHBEHepa TOCTUraeTCs CTYIIEHYATON PEryTUPOBKONA CKOPOCTH KOH-
Beilepa ABYXCKOPOCTHBIMU IMPHUBOJHBIMU JBUTATEISIMU C COOTHOLIEHHEM HU3KOM M BBICOKOW ckopocteit 1: 3, onHako
TaKO€ CHI)KEHUE SIBJISIETCSI HECYILIECTBEHHBIM.

KiiloueBble cioBa: cucTtemMa TOpHOTO MPOM3BOJACTBA, YIOJBHOE MPEANpPUSITHE, I'PYy30MOTOKHM HA HIAXTHOM
TPaHCIOPTE, PEryJIMPOBKA CKOPOCTH, JIABHBIA KOHBEHED, PETYJIUPYEMBII IPUBOLI.

Xoaonnsik IO. C., lopiecusrii C. B., Kanoposnu C. B. Oco0eHHOCTH PUMEHEHNs YIPOIIEHHO 1BYMepHOii
MO/IeJIH BBIHYKICHHBIX K01e0aHUI B CHJIOBBIX pacyeTax miIockux ¢epm // Becrank IT'MA. — 2019. — Ne 2 (46).

BrInosHeH aHaM3 CyIIECTBYIOLIMX METOJOB CHJIOBOTO pacyera (epM, HaXOAAIIUXCS MO JeHCTBUEM BBIHY K-
JEHHBIX KoneOaHui. [Ipy paccMOTpeHMH BBIHYKICHHBIX KOJEOaHMH IIOCKUX (epM NMPUMEHSAIOTCS IBYMEPHBIE MOe-
JIM, KOTOPBIE SBJISIFOTCS CJIOXHBIMU ISl HIMPOKOTO MPAKTHYECKOro HMCIONb30BaHus. VX peanusauus tpedyer yriryo-
JICHHOM MaTeMaTH4YeCKOM TMOATOTOBKMU W CJIOXKHBIX BBIYMUCIUTCIBHBIX CPEIACTB. HOSTOMy UX TPYAHO HNPUMECHATH
B OOBIYHON WH)KECHEPHOW MpaKTHKE. YIPOIIECHHBIX METOIUK CHJIOBOTO pacyueTa KOJICOIOIIMXCS paM HE CYLICCTBYET.
Lenpto naHHOM paboOTh! siBiIsAETCS pa3pabOTKa YHNPOLIEHHOW JABYXMEpPHOH MaTeMaTHYeCKOW MOJEIH BBIHY>KAECHHBIX
KoJieOaHUi TIOCKUX (hepM C MOCIIEeqYIOINM HCIIOIb30BaHUEM 3TOH MOJIENIM B X CHJIOBBIX pacueTax. MaremaTnyeckas
MOJIENTb, IPEATIOKEHHAsI B paboTe, ONMCHIBACT KOJeOaHNsT HEBECOMOHN ()epMbl ¢ TOUEHHOH MacCOl IPH OJHOBPEMEHHOM
JEMCTBUU HA HEe BEPTHKAIBHON M FOPU3OHTAIIBHOW TapMOHMYECKHX BO3MYILIAIOIINX CHI. B OCHOBY MOZENH MONOKEH
METOJ] CHJI, yCTaHABIUBAIOIINI CBSI3b IEepeMeIIeHnil GpepMbl ¢ CHilaMu, KOTOpEIe Ha Hee IeHCTBYIOT. BmecTe ¢ mMoze-
JIBIO MOJTy4E€HBI 3aBUCHMOCTH JAJIsI BBIYHUCIICHHUS PE30HAHCHBIX YacTOT KOJIeOaTeNbHOM cucTeMbl. BrInonHeHHbIE pa3pa-
OOTKH TO3BOJIIIOT ONPENEINTh ANHAMUYECKHE XapaKTEPHCTHKH KOJIeOaTeJbHOro MpoLecca W PacCUUTHIBATh (hepMbl
Ha MPOYHOCTb, )KECTKOCTh M YCTOWYMBOCTh. MeETOIMKA TaKOro pacueTa peaiim3oBaHa B cpeae Mathcadl5 u ycnemHo
npoliia anpoOaIyio Ha psjae Y4eOHbIX 3a1ad. Pe3ynbraTsl paboThl MOTYT OBITh MOJIC3HBIME CTYICHTAM U MPEIOaBa-
TCIIAM TCXHUYCCKUX BY30B, TAKKE CIICHUATIUCTAM-IIPAKTHKAM, BBITIOJTHAIOIINM CHUJIOBBIC PACUCThI.

KaioueBsbie cioBa: mockue (epMbl, BEIHYKICHHBIE KOJIeOaHHs, MaTeMaTH4ecKasl MOJENb, PE30HAHCHbIE Ya-
CTOTBI, CUJIOBBIE PACYETHI.

Boaoumu A. W., Hpiranam B. E. IlepcnekTHBBI cOBeplIeHCTBOBAHUS cucTeMbl ynpasJenus niasa JCII-15 //
BectHuk JITMA. —2019. — Ne 2 (46).

[IpoBeneH aHamM3 CHCTEMBI YIIpaBIeHUs, pa3paboTaHHON I IyroBoil craneruraBmwibHOM meun JICII-15, oT-
MEYEHBI €€ HEOCTATKH W BBIICICHBI MIEPCIIEKTUBHBIC PEIICHUS IS TATbHEHIIIEro COBEPIICHCTBOBAHUS STOW CHCTEMEL.
[IpennoXkeH MOAXO K ONMPEISICHHIO ONITUMAIBHOCTH PEKUMa PadOTHI CHIIOBOH IeNH 00BEKTa, C OJHON CTOPOHBI HH-
BapUaHTHBIN K BeJW4YKrHE U ()OPME BXOJHBIX CUIHAJIOB, KOTOPbIE MOTYT ObITh U He nuddepeHnnpyeMbiMu, a ¢ Ipyrou
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CTOPOHBI — CPABHUTECJIILHO IIPOCTO peanmyeMmﬁ. BosmoxknOCTB MNpeACTaBJICHUA KPUTCPUSA ONTHUMHU3ALIUN Kl’l (t) KaxKk

B (hazouactotHO obsactu (PYO), Tak 1 BO BpeMEHHOH 00J1acTH 103BOJIsIeT (POPMAIN30BaTh BAPHALMOHHBINA TPUHIINAI
B3aMMHOCTH B 3THX 00JacTAX M pacCMaTpUBATh MOJy4YEHHbIE 3HAYCHUS KaK KJIACTEPhl CHCTEMHBIX MapajnurM, XOpOoIIo
JONONHAIOIMX IpyT apyra. [Ipu npencrasnennn curnanoB B @UO 310 1aeT BOZMOXXHOCTh COKPATUTh MEPHOCTH IPO-
CTPaHCTBA ¥ IIPH 3TOM YUYHMTHIBATh TEKYyIIHE U3MEHEHUS, IIPONUCXOISIIIE B HEM 32 CUET BBE/ICHHUS OTHOCHUTEIILHOU CH-
creMbl orcyera. Takoi MOAXOM K OLICHKE H3MEHEHHUS SHEPTUH B CUCTEME YIOOCH M TEM, YTO IIPH ONTHMAJIBHOM PEXUMe
paboThl CUCTEMBI IO3BOJISIET COBMECTUTH 00JIACTh JOIYCTHMBIX MX 3HAYEHHH M BECTH IIPOLIECC, HE PHUOIIKAsACh K OIl-
THMaJIbHOW TPAGKTOPUH, KaK B CYIIECTBYIOLIMX METOJAX, @ BECTH €r0 HEIOCPEACTBEHHO 10 3TOW TPAEKTOPUH, YTO HO-
JIO)KUTEJIBHO CKa3bIBaeTCs Ha 3((EKTUBHOCTH SHepronpeobpa3oBaHus. JJOCTONHCTBOM 3TOr0 METOAA SBIISETCS MOBBI-
HIeHHe OBICTPOAEHCTBHS CUCTEMBI YIIPABIEHUS U BO3MOXHOCTH Oosee 3p(heKTUBHOTO yNpaBIeHUs ¢ OMOIIBIO ONTHU-
Muzaropa. [loBeImeHnio 3¢ ¢GeKTUBHOCTH pabOTHl ONTUMH3ATOpa CIIOCOOCTBYET BBIJACIIEHHE HU3KOYACTOTHOM COCTaB-
JISIIOILEH, XapaKTepHU3YIOIed MOIIHOCTh M IO3BOJISIIONICH JIy4llle COTJIaCOBBIBATH JHana3oHbl d((eKTUBHONH paboThI
OIITUMU3ATOPA C AHAJTIMU3UPYECMbIMU CUTHAJIaMH CHUCTEMbI YIIPABJICHUA. ﬂﬂﬂ MOATBCPKACHUA U pcaiu3allud OTMCUCH-
HBIX TOCTOMHCTB CUCTEMBI IIJIAHUPYCTCA UCTIBITAHUA IIPOBOJUTH B IBA dTalla.

KnaioueBsie ciioBa: 3HEpronoTpeOUTeIIb, AEKOMIIO3UIMS U arperipoOBaHIe CUCTEMBI, OBICTpOAEHCTBHE, KOI()-
(PULMEHT MCIOIb30BaHUs MOITHOCTH UCTOYHHUKA MTUTAHMS.

I'ypkosckas C. C., Kpacoscknii C. C. IIlpumMeHeHHe COBPEeMEHHBIX CHCTEM HH/KEHEPHOr0 aHAIN3a NMpH
npoexkTupoBanuu ooopynosanus // Becrauk JII'MA. — 2019. — Ne 2 (46).

B nanHO# cTaThe paccMaTpUBAETCs BOIPOC O HEOOXOAMMOCTH BHEAPEHUS B y4eOHBII MPOLIECC COBPEMEHHBIX
METO0B KOMITBIOTEPHOTO MOJICIMPOBAaHMS U HH)KEHepHOro aHanu3a Ha 6aze MKO. IIporpaMMbl HH)XEHEpHOTO aHAIN3a
Ha 0aze MKD mno3BoJsII0T ¢ JOCTATOYHOM ONEPAaTHBHOCTHIO U TOYHOCTHIO OLICHUTD MOBEJCHUE KOHCTPYKIHM, HE YKia-
JIBIBAIOIIMXCS B KAHOHBI aHATUTHUECKUX W'TONyaHAIUTHYECKUX" 3aBUcHUMOCTEll. [IpuMeHeHre MOJIHOro KOMILIeKca
CHCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS MO3BOJIIET CHU3UTh MaTepHAIOEMKOCTb u3aenus Ha 20-25 %, 3arpa-
ThI HA IPOU3BOACTBO — Ha 15-20 %, COKpaTUTh LUKI CO3JaHUs U3JENUsl IPUMEPHO B 2 pa3a, MOBBICUTH KAUueCTBO U3JE-
JMS ¥, KaK CJIEACTBHE, IOBBICUTH KOHKYPEHTOCIOCOOHOCTh MpennpusTis. Kpome Toro, B mporecce co3IaHusl HOBBIX
MaIllMH WHOTIa KpaifHe TPYIHO WJIM OYEHb JOPOTO MPOBOANTH MX HCIIBITAHUS B YCIOBHSIX, IPEIYCMATPUBAEMBIX 0071a-
CTBIO IpuMeHeHHs. IIpu 3ToM co3gaBaemMoe 00OpyJOBaHME AODKHO HMETh BBICOKYIO HAIEXKHOCTB, OJITOBEYHOCTH
1 TIPOU3BOJUTENILHOCTD 1TOCJIE€ OCBOCHHUS CEPHUIHOTO MTPOM3BO/ICTBA. B KauecTBE OCHOBHOTO MPOIYKTA, HCIOIB3yEMOT0
JUIsl PELICHUs IOCTABJICHHOM 3aa4M, PaCCMOTPEH CaMblil MOMYJISIPHBIA M MOIIHBIN Maker pacyera B mupe — Abaqus.
PaccMoTpeHB! OCHOBHBIE ATallbl pacueTa HANPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHHS PEAYKTOpa C LEIbl0 ero Aaib-
HEeHIel MOAEPHU3AINY, & TAKXKE MOIY4YEHHbIE PE3yJIbTAaThl pacueTa. PacCMOTPEHbI OCHOBHBIE NMPHHIIMIIBI, KOTOPBIMU
HeOGXO[{l/IMO PYKOBOJACTBOBATHCA ITPU Bbl60pe TUIIa U pa3Mepa CETKU KOHCUYHBIX 3JICMCHTOB C LEJIbIO IMOJTYUYCHUSA MaK-
CUMaJIbHO TOYHBIX PE3YJbTATOB ¢ MUHUMAJIBHBIMU 3aTpaTaMyd MAallMHHOTO BPEMCHMU. HpI/l 9TOM HeO6XOZ[I/lMO BCCraa
IIOMHUTB, UTO CaM MCTOJ KOHCUYHBIX 3JICMCHTOB — 3TO MCTOJ YHCJIOBOI'O le/I6J'Il/DKeHI/I§I, u aGCOJ’IlOTHOI‘/II TOYHOCTH OH
JaTtb He MoxkeT. OqHako npumeHeHue coBpeMeHHbIX CAE-cucTeM KOMNBIOTEPHOTO MOJENHUPOBAHMS TOMOIaeT MHXKE-
Hepy OIEpPaTHBHO OLIEHHUTH YS3BHMBbIC MECTAa B KOHCTPYKILIMH, BHECTH B HUX yCOBEPIICHCTBOBAHUE, a IPH HEOOXOIMMO-
CTH MPOU3BECTH MOJEPHU3ALMIO KOHCTPYKIIUHU B LIETOM

KiroueBble cjioBa: METO]] KOHEUHBIX 3JIEMEHTOB, NMPOTPAMMHEIN KoMIUIEKC Abaqus, IPOYHOCTHOW pacyer,
HaINpsUKEHHO-A€()OPMHUPOBAHHOE COCTOSHHE, PEIYKTOP, KOPILYC, KOHEUHBIH 3IEMEHT, MHKCHEPHBIN aHAIIH3.

Kaprosckuii A. B., Kpasuenko B. U., BopoBukos H. I0. ABToMaTH3anusi HAJIAAKH M KOHTPOJISI Pe:KH-
Ma padoThl YCTAHOBKH 3JIeKTpodusudeckoii 00padorkn // Bectauk JI'MA. — 2019. — Ne 2 (46).

OZ[HI/IM N3 NEPCHEKTUBHBIX METOAOB IMOBLIILICHUA H3HOCOCTOMKOCTH M HaJIC)KHOCTH MHCTPYMCEHTA SABJISAIOTCSA
METOJIbI AEKTPopu3nUecKoii 00padoTku. OO6paboTKa UMITYIBCHBIM JIEKTPUYECKUM TOKOM II0 CJIOO MACThI C AUCIIEPC-
HBIX MAaT€pHajIOB IMMO3BOJIACT IMOJYYaTh MOKPLITHA C HAIUIABJICHHOI'O CJIOA 3aJaHHOI'0 XUMUYECKOTO COCTaBa C BBICOKMM
Ka4eCTBOM IIOBEpXHOCTHOTO ciosl. [Ipu paspaborke 000pymoBaHus Il pean3alliii UMITYJILCHOH 1eKTpOpHU3nIeCcKOn
00paboTKM CyIIECTBYIOT BBICOKME TpeOOBaHMS K COOJIOJCHHIO NapaMeTpoB pexuma oOpaboTku. Vmeer 3HaueHne
SHEPrusi ¥ MOIIHOCTh 3JIEKTPHYECKOTO MMITYJIbca. IMEHHO OT XMMHYECKOTO COCTaBa MacThl U3 AMCIEPCHBIX Marepua-
JIOB M 3TUX PHEPreTUYECKUX IapaMeTPOB 3aBHCHT U3HOCOCTOMKOCTb IMOBEPXHOCTHOTO CJIOS MOKPBITHS MHCTPYMEHTA.
[pormece He TpeOyeT Gompmmx 3HEpro3arpar. Cpean HEAOCTATKOB ITOTO METO/IA SBIACTCA HEOOXOIUMOCTh COBEPIICH-
CTBOBaHHMS YIIPABJICHHUS MTapaMeTPaMH 3JIEKTPHUECKOI0 pa3psiaa.

PaboTa mocesimeHa cOBEpIIEHCTBOBAHUIO 000PYIOBaHMA IS dIEKTpopu3mdecKor 00paboTKu. 3amadaMu sB-
JISIOTCS pa3paboTKa YCTAHOBKU UMITYJIBCHOM 3JeKTpodu3mueckor 00paboTKH U MPOrpPaMMHOTO 00ECTIEYeHHUs, KOTOPOe
o0ecreuynBaeT TOYHOE PEryJIHpOBaHUe U COOTIONCHHS [IapaMeTPOB IEKTPHUECKOTO UMITYJIbca AN YIPABICHUS PEXH-
MamH paboThl. Pa3paboraHa ycTaHOBKAa MMITYJIBCHOM 3JIEKTPOPU3UUECKON 00pabOTKH M MPOrpaMMHOE OOecIeueHue,
KOTOpOE TPENIOCTABISIET TOUHYIO PEryJMPOBKY M COOJIIOACHHS MapaMeTPOB 3JIEKTPUYECKOT0 MMITYJIbca Ul yIpaBie-
HUS peKMMaMH paboThl. B cocraBe 3TOM ycTaHOBKHM eCTh ABe (DyHKIMOHAJIbHBIC YaCTH CHJIOBAasi U YIPABIISIOIIAS JIOTH-
yeckasi, Oylarojiapsi KOTOPOH pean3yercst alropuTM paboThl cUcTeMbl. B paspaboTaHHON mporpaMme peaitn3oBaHbI
AIITOPUTMBI BBIOOpA peKMMa pabOThl YCTaHOBKH, KOHTPOJISI BBEICHHBIX 3HAUEHUI, TreHepanysi UMITYJILCOB, OIpe/eIeHIe
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MOII[HOCTh M SHEPruro mMmmynbca. [Iporpamma co3fgaHa Ha si3pike nporpammupoBanust C B MPOrpaMMHOM cpese
Keil u Vision 5. Yrpasistoiias nporpamMma IpeiHa3Ha4deHa Ui BBOJa NapaMeTpoB peKUMa PabOThl YCTAHOBKU M KOH-
TpPOJIsi BBEIEHHBIX 3HAYCHUI, TeHEPALU UMITYJIbCOB, ONPEAEICHUE MOLIHOCTH 1 SHEPruu uMiysbca. C moMoLIbo pas-
PpaboOTaHHOM MPOTPaMMBbI PEATH3YETCs JIOTHKA U AJITOPUTM PAOOThI CHCTEMBI.

KuroueBble cjioBa: anropuT, IporpaMMa, yrpaBieHHE, CUCTEMA, MOIIIHOCTh, SHEPTUsl, UMITYJIbC.

JIoras A. B., Tarapenko A. B., ApanacseBa M. A. PazpadoTka nporpaMMHOro ajaropurMa aBroMaruye-
CKOil cUCTEMBI KIUMAT-KOHTPOJs B opucHoM nomenieHun ¢ nomombio IITK «KOHTAP» // Bectuuk AI'MA. —
2019. — Ne 2 (46).

Pa3zpaboTana aBTOMaTHyecKas CHCTEMa KIMMAT-KOHTPOJII O(QHCHOrO NOMELICHHUs IyTeM pa3pabOTKu MHpo-
rpammHoro anroputma ¢ nomousto ITK «KOHTAP. Kommiekc monynsabix yerpoiicts «kKOHTAPy npeanaznauen
U peUICHUSA IMIMPOKOT0 Kpyra 3aJa4 aBToMaTu3salnuu TeHJ’lOCHa6)KeHl/IH, BCHTWIALIMN, KOHAUITUOHUPOBAHWA BO34yXa,
a TaK)KE€ aBTOMAaTU3allUU KOTEJIBHBIX, SJIEKTPOTEPMUYECKUX I€Ued U APYTUX 3HEPreTUYECKUX YCTaHOBOK. IIporpamm-
Ho-TexHudecknit kommieke «kKOHTAP» MockoBckoro 3aBoja TEIIOBOI aBTOMATHKH HPEACTaBISIET OO0 crcTeMy
MOJyJ€eH, BBINOJHSAIOMNX OOLIYI0 3aJady paclpelelICHHOrO yMpasieHus U cOopa MHGOpPManuu, CBI3aHHBIX MEKIY
coboit nHTEpdeiicoM U 00muM MPOTOKOIOM OOMeHa. PazpaboraHa (pyHKIMOHANBHAS CXeMa aBTOMAaTHIECKOW CHCTEMBI
KIIMMaT-KOHTpOJIs. Pa3paboTaH mporpaMMHbIA aarOpuT™M CHCTEMBI KIMMAT-KOHTPOJIS B O(HCHOM HOMEILICHUH C IIOMO-
mpio mporpamMmHoi cpensl Kongraph. B paspaboTtaHHOM mporpaMMHOM alTOPUTME PEaTM30BaHBI CHCTEMbI yIIpaBiie-
HUSI 3aCJIOHKaMH, PEryJIMPOBaHMs TEMIIEPATYpPbl, YPOBHS BIKHOCTH M YPOBHS YIJIEKUCIIOIO KEPOCHHA B O(UCHOM I10-
MeleHnu. Pa3paboran nponporpaMHbIA aaropuTM yIpaBiIeHHs 3aciIOHKaMHM 1oJlady Bo3xyxa. PazpaboTaH mporpamm-
HBII aJTOPUTM PETYIMPOBAHUS YPOBHS BIAKHOCTH B IOMeEIIeHHH. Pa3paboTaH mporpaMMHBIN ajarOpuUTM PEryIupoBa-
Hus ypoBHs CO,. Pa3paboraHbl mporpammHble aJrOpUTMBI MacTep-KoHTpoiuiepa MCS, cueiiB-kontpoiuiepa MCS
u penerinoro monynsi MRS Ha s3pike QyHKIMOHANBHBIX OJIOKOB B mporpammHoi cpexe Kongraph. Komsepramms
1 TPAHCISIUU Pa3pabOTaHHBIX MPOTPaMMHBIX aITOPUTMOB OCYIIECTBISIETCS ¢ momolnpto nporpammel Keil. st Toro
YTOOBI ITOMECTHTh HOJYHYEHHBIE IOCIE TPAaHCISOUM OMHApHBIE (Daiibl B KOHTPOJUIEPHI, HMCIIOJIB3YETCSl IporpamMmMa
Console. Pa3zpaboTaHHbIi MPOTpaMMHBII allTOPUTM aBTOMATHYECKOW CHCTEMBI KIIMMAT-KOHTPOJIS B O(UCHOM IOMeIlle-
Huu ¢ nomouipto [ITK «kKKOHTAP» M0XHO HCTIONIB30BATh B APYTUX MOMeEIeHUsIX. {1t Toro, 4ToOBI afantupoBaTh €ro
JUISL APYTHX TOMEIICHHH, HE0OXOIMMO TOJBKO OTKOPPEKTHPOBATh HEOOXOIMMBIE ITapaMeTphl 3aJaHus TEMIIEPaTyphbl,
BIaXHOCTH M KOoHIeHTpamn CO,, eclii yCIOBUS OTIMYAIOTCS.

KuroueBble cjioBa: KINMaT-KOHTPOJIb, JATYUK BIAXKHOCTH, KOHTPOJUIEP, aITOPUTM.

JIoran A. B., Xpsakos A. B., ApanaceeBa M. A. TIpoexTupoBaHue 6ecIPOBOAHOIO IYJIbTA YIPABJICHHUSA
aBTOMATH3UPOBAHHOM CHCTEMOM KIUMAT-KOHTPOJIs1 B noMemienun // Becruuk IIT'MA. — 2019. — Ne 2 (46).

C 11e7p10 TOBBIMIEHHUS YA00CTBa MOJIB30BAHUS aBTOMATU3NPOBAHHON CHCTEMOW KJIMMAT-KOHTPOJIS B MTOMEIIe-
HUU B CTaThe pa3paboTaH OeCHpOBOAHEIA MyJBT €€ YIpaBieHHS Ha 0aze IabopaTOPHOTO CTEHIA — IMPOTPAMMHO-
texHuueckoro kommuiekca KOHTAP MockoBckoro 3aBoja TEIUIOBOM aBTOMAaTHKH, OCHAIIEHHOTO KOHTPOJUIEpaMH,
JaTYUKaMH U UCHOJHUTENbHBIMUA MEXaHU3MaMHU, UCHOIb3YIOLUIMMHUCSA B CUCTEMAaX KIMMAaTHYE€CKOTrO KOHTPOIS BO3AyXa
B [IOMEILEHUU. beCcIpOBOHON IyJbT YIIPABJICHUS aBTOMAaTU3UPOBAHHON CHUCTEMOH peryjaMpoBaHUs IIapaMeTPOB MHUK-
POKJIMMAaTa MPOEKTUPOBAJICS JJIsl pa3pab0TaHHOW paHee CUCTEMbl aBTOMAaTHYECKOT0 PeryIMpOBaHHs TEMIIEpaTyphl BO3-
JyXa, a Tak)Ke CHCTEMbl BEHTWIISILIMU BO31yXa B nomenieHn. C MOMOIIbI0 JaHHOTO OECIIPOBOIHOIO IMyJIbTa B JHO0O0H
MOMEHT BPEMEHH MOXKHO COBEPIIUTH HEKOTOPBIE ONEPALUH 110 M3MEHEHUIO KIMMAaTHYECKUX IapaMeTPOB B MOMeENIE-
HUH, HE BCTaBas ¢ pabovero MecTa, O4eHb JIETKO, ITyTeM Ha)KaTHs Ha KHONKH Ha IyibTe. [IporpaMMHbIE anropuTMsl
CHCTEMbI aBTOMAaTHYECKOTO DPErYJMPOBAHUS TEMIIEPATYphl BO3AyXa M BEHTWIAILMH BO3AyXa B IIOMEIICHHH OBUIN
YCIIEITHO PEeaM30BaHbl Ha CTEHaX SKCHEPHMMEHTAIbHON MOJIEIN CHCTEMbI KIMMaT-KOHTPOJSI Ha 06a3e mpuOOopoB Mmpo-
rpamMHO-TexHHIeckoro komruiekca KOHTAP, uto namo 6a3y mist pa3paboTku OecpoOBOJHOTO IIyJIbTa YHPABIICHHS
JTAHHOW CHCTEMOM peryJMpOBKU KIMMaT-KOHTpOJISL. [ momHoro oxBara (yHKIMOHANA CUCTEMBI B ITyJIbTE JUCTaHIH-
OHHOT'O YIPaBJICHHs PEaN30BaHbl 4 KHONKU C (DYHKIHUSIMU: IEPEKIIOUSHUSI MKy aBTOMAaTHYECKUM U aBTOMAaTHU3UPO-
BaHHBIM PEXHMMaMHM YIPABJICHUS; BKJIIOYEHHS / BBIKIIIOYEHHS CUCTEMbl HarpeBa BO3/yXa; BKIIOYCHUS / BBIKIIOYECHUS
CHCTEMBI OXJXIEHHs BO31yXa; BKIIOYEHHUsS / BBIKIIOYEHHS CHCTEMbl BEHTWIIIMU Bo3myxa. s MpoeKTHpoBaHHs
JNIEKTPUYECKHUX IPUHIMIHAIBHBIX CXeM M II€YaTHBIX IUIaT MUCIIOJIb30Baics nporpammHusiil komiuieke KiCad. Paspa6o-
TaHbI MEKTPUUECKHE MPUHIUINANBHBIE CXEMbl IPUEMHUKA M NepenaTynka. PazpaboTaHa sseKTpuyuecKas MPUHLININ-
albHasg CXeMa IUIaThl conpspkeHus. Paspaborana medaTHas IuiaTa conpspkeHus. PaspaOoraHHBIE CXEMBI M IIyJIBT JAH-
CTaHIIMOHHOTO YIIPABJIECHUsI MOTYT OBITH HCIIOJIb30BAHBI B aBTOMATH3MPOBAHHBIX CHCTEMax YIPaBJICHUS KIHMart-
KOHTPOJIEM B TOMEIIECHUU.

KirodeBnie cjioBa: KINMaT-KOHTPOJb, MyJIbT YIPABICHUS, CXEMa CONPSIKECHUS.

Hpiranam B. E., BenouBanenko 10. C. IloBbieHue 3p¢eKTHBHOCTH PadOTHI 3JIeKTPOIHEPTreTHUECKOMH
cuctembl // Bectuuk JI'MA. — 2019. — Ne 2 (46).

B nanHO# cTaThe paccMOTPEHa BO3MOXHOCThH Pa3paboTaTh HOBBIH METOJ ONTHUMAIBHOTO YNPABICHUS U BHE-
PHUTH B NIPOILIECC SHEProNpeoOpa3oBaHMsl ONTHMU3ALMIO «B OONBIIOM». TO €CTh MOTYYHUTHh BO3MOKHOCTH ONTHMAJIBHO
UCIIOJIb30BaTh PECYPCHl HA KAXKIOM 3Tare npeoOpa3oBaHusi SJHEPTHHU, HAa BCEX PeKUMaxX (pyHKIMOHUPOBAaHHS CUCTEMBI,
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C UCIIOJIBb30BAaHUEM BCEX MMEIOLIMXCS B PACIOPSIKEHUH PECYPCOB, IIPH YCIOBUHM 0043aTENBHOTO COOMIOAEHHS MHOXeE-
cTBa (PaKTUYECKUX MMEIOIIMXCS OTpaHIUYCHUH, MpeHeOpedb KOTOPHIMU HE IPEICTABISIETCS BO3MOXKHBIM: SHEpPreTHde-
CKHUX, MH()OPMALIMOHHBIX, BBIYUCIUTEIBHBIX U IpyTruX. [ 71aBHast 11e1b TaKoro MoJX0/1a K PelIeHUIO ONTHMHU3alMOHHON
3aJjauyl — MOBBIIICHUE TUHAMHUYECKUX CBOMCTB AJIEKTPOIHEPIreTHIECKONW cucTeMbl. J[is pemenus 3Toi 3aJauu npeJyio-
’KEH HOBBI KPUTEPUH ONTHMAJBHOTO YIPABJICHUS HA OCHOBE KOI()(HUIMEHTAa MUCIIOIBb30BaHHS MOITHOCTH MCTOYHHUKA
muTaansa. OH MO3BOJISET pa3paboTaTh MOJIENb IPOLIECCa IHEPToNpeoOpa3oBaHUsl B KOTOPOH U3MepeHHs U (GHUIbTpanus
C OIHOHM CTOPOHBI, YIPaBJICHHE U PErYIUPOBAHUE C IPYTOi CTOPOHBI HAXOIATCS IPYT C IPYroM B 3aMevaTesIbHOU B3a-
HUMOCBSI3U JABOWCTBEHHOCTH. [IpemioskeHHbIH KPUTEpHil HA OCHOBE MOLIHOCTH MCTOYHHKA NUTAHUS IO3BOJISET OTKa-
3aThCSl OT IapaMeTPUUYECKON ONTHMH3ALMU WU PEeann3oBaTh PELICHHE 3aaqd HEeIOCPEACTBEHHO depe3 (yHKIMOHAI,
MIOJTyYUTh BO3ZMOXKHOCTh IPEJICTaBICHNS CUTHAIOB KaK B (h)a304acTOTHOM, TaK U BO BPEMEHHOH 00JIaCTH, 3HAUYUTEIHHO
pacmupss O6J'IaCTI) €ro UCIOJb30BaHUA. JTOT MIPUHIUIT ﬂBOﬁCTBeHHOCTH IMMO3BOJIAET MHOI'OOTAITHYIO 3a/lavy IpeacTa-
BUTH HE B BUJIC MHOI'O3TAITHOT'O «A€pPEBa pemeﬂnﬁ», KaK B ITMHAMHWYCCKOM IIPpOrpaMMUpPOBAHNH, 4 BCECTO B TpéX oTarax
OTCYeTa — OTHOCHUTENBHOM, a0CONIOTHOM U HepeHoCHOM. CoKpallleHHe 3TalloB 3HAYMTEIbHO MOBBIMIAET ObICTpOAEH-
CTBHE IPOILIECCa PEeleHus 3a1a4i. JTO ObUIO MOATBEPKICHO B MIPOMBIIUICHHBIX YCIOBHAX Ha MHAYKIMOHHBIX M JIyro-
BBIX CTaJIeIJIABMIIbHBIX Mlevax.

KnroueBble c10Ba: 3JIeKTpOIHEpreTHUecKas cucTeMa, SHeprocoeperaroee ynpapieHne, MOJeIb Ha OCHOBE
YaCTOTHOTO METOJIa.

Momauyanos B. @., Yepnbimos A. B. IloctaHoBka HecTAMOHAPHON IPAHMYHOH 3a1a4u GUILTPALUH
JKMIKOCTH B mopuctoii cpete // Bectruuk AI'MA. — 2019. — Ne 2 (46).

B crarke uccienoBaHbl 3aKOHOMEPHOCTH Tpoliecca (GriIbTpaluy TEXHOJIOTHYECKHUX JKUIIKOCTEH Yepe3 MopH-
cTble MaTepuanbl. Ha (GUHUIIHBIX omepanusx MeTauioo0pabOTKH BaKHOE 3HAYEHHE NMPHOOpeTaeT MPUMEHEHHE cMa-
309HO-OXJTAKIAIONINX JKUAKOCTeH. B mporecce skcIulyaTaiiuy )KUIKOCTH HENPEPHIBHO M MHTEHCHBHO 3arpsA3HAIOTCS
TBEPABIMU YaCTHLIAMH METAI1000paboTKH. J[J1s1 BOCCTAaHOBJICHHS TIEPBOHAYAIEHBIX CBOWCTB TEXHOJIOTMYECKUE JKUIKO-
CTH OYHMINAIOT OT MEXaHM4YecKHuX npumeceil. Hanbosee mmpokoe NpruMeHEHHE TOIyYatoT CIIOCOObI OYHCTKH TEXHOJIO-
TMYECKUX JKUIKocTel Qubrpanueii. Mcnonb3oBanne GUIbTPALUK Ul OYUCTKHA TEXHOJIOTHUECKHX JKUAKOCTEH Hanbo-
nee 3PEKTUBHO, TAK KaK IPH QHUIBTPALMH YepPe3 CIION MOPUCTHIX MATEPHAIOB MOXKHO JOCTHIHYTh MOJHOTO M3BJIEUE-
HUSI TBEPABIX YacTuI] U3 *XuakocTel. OHAKO 0COOCHHOCTH CTPOECHUSI MOPOBOTO MPOCTPAHCTBA OOYCIIABIMBAIOT PN
crenu(pUIECKNX SBICHUH, BOSHUKAIOIINX TPH ABMXECHUH KUIKOCTEH B KaHAJIaX MMOPUCTON CPEIBI.

Llenbio MccienoBaHUS ABIAETCS U3yUYECHHE M yCTAHOBIICHHS 3aKOHOMEPHOCTH Ipoliecca GUIbTPAUH TEXHOJIO-
TUYECKHX JKUIKOCTEH uepe3 MOpUCThIe MaTepralbl. [Ipy GumbTpanny TeXHOIOTHUECKHUX KUAKOCTEH Yepe3 CION MopH-
CTBIX MaTepUalioB MOpHCTast cpena GUIbTPYIOIIEH TeperopoIKy YBEINYUBACTCS C U3MEHEHHUEM €€ MopHCcTocTh. M3me-
HCHUC MMOPUCTOCTHU MPOUCXOUT 3a CHET YMCHBIICHUA 061,eMa IIOp MOPOBOT'0 NPOCTPAHCTBA, TaK KaK TBEPABIC YaCTUIIbI
BMECTE C MJIKOCThIO IIPOHUKAIOT B MOPHI KAaHAJIOB IIOPOBOTO MPOCTPAHCTBA U 3aBHCAOT B HUX. [IpoBesieHHBIE HCccie-
JIOBAHHMS MTO3BOJIMJIM BBISIBUTH M M3YYHUTh 3aKOHOMEPHOCTH Nporecca GMIbTpalruy U YCTAHOBUTD 3aKOH MU3MEHEHHUSI 110-
pHUCTOCTH TTOPUCTON cperbl. Ha ocHOBaHMM yCTaHOBJIEHHOTO 3aKOHA BhIBeAEeHO MuddepeHnnantsHoe ypaBHEHHE, KOTO-
poe MO3BOJISICT MPH 3aJJaHHBIX HaYaJbHBIX M TPAHUYHBIX YCIOBHUIX C(OPMYIHPOBATH IIOCTAHOBKY 3a1auy (GuibTpanun
JKUIKOCTH Yepe3 CIION TBEpABIX YaCTHII IEPEMEHHOI MMOPUCTOH cpebl (GHUITBTPYIOIEH TIePerOpOIKH.

KnioueBble c10Ba: TEXHOJIOTHYECKHUE )KUAKOCTH, TBEPABIC YACTUIIBI, (DMIIBTPALINS, TIOPHCTHIE MAaTEPHUAIIBL.

Hcuxora H. I1., Pemernsk T. B., OpcsinnukoB P. P. MatemaTndeckoe monennposanue (OpMUPOBAHHSA
MHOTOMePHOii oneHKH yueHuKa // BectHuk JI'MA. — 2019. — Ne 2 (46).

B crarpe paccMOTpeH METO MHTETPAIbHBIX OLIEHOK, CIIOIb3YEMbIX TP MOCTPOSHUH MaTeMaTHUECKUX MOJIe-
nel B oOpasoBaTenbHOM mporecce. IIpoBeaeH 0030p MCTOYHHKOB IO MPOEKTUPOBAHHMIO MHTETPANBHBIX OLEHOK IPH
OLICHKE 3HaHMH, yMEHHH, HaBBIKOB yUEHHKA M OLICHKE KauecTBa 00pa30BaHUSA B 00pa30BaTENILHOM yupexaeHuu. Pac-
CMOTpPEHbI KPUTEPHHU, UCIIOIb3YyEMBbIE Ul aHAIM3a 00pa30BaTEeIbHOIO YPOBHS yuamerocs. IlpuBeneHa meToauka Hc-
TIOJI30BAHMS AIIUTHBHOMN, MyJIbTHIUINKATUBHON M aJINTHBHO-MYJIFTHIUINKATHBHON CBEpTKH. [IoM4epKHYTHI IpenMy-
IIECTBA M HEJIOCTATKU HCIOJIb30BAHUS JAHHBIX METOZOB [UIS MOCTPOEHUS] MHTETPAJIbHON OIEHKU. ISl TMKBHUAALMH
yKa3aHHBIX HEJIOCTATKOB IpEeAJIaraeTcsi MCIOJIb30BaHUe HeueTkoro uHrerpana llloke. PaccMoTpensl mpeumylnecTsa
W HEZIOCTATKH AaHHOTO MeTona. [l oka3aHMs KaueCTBEHHOM OLICHKH y4YEeHHWKa Npejasaraercs HOCTPOSHHE MHOTOMEp-
HOH OIIeHKH. B mporecc mocTpoeHuss MHOTOMEPHOW OIEHKH YUEHHKa TpeularaeTcsl BKJIIOYUTh JaHHBIE O TICHXOJIOTH-
YECKOHM XapaKTEepPUCTUKE yIEHHKA. Takoro Tuna JaHHble (OPMHUPYIOTCS 10 3alpOCy YyUHUTENs, ICUXO0JI0ra, YIeHHKA UIH
poauteneil. MHoromnapaMeTpuueckas OLeHKa COAEPKUT MOTyUSHHYIO B pe3yJIbTaTe IPOBEepKH, 00paboTaHHYI0 0COOBIM
o0pa3oM u 00BeIMHEHHYIO B €IHHOE IIETI0€ IICHUXOIIOTO-NIeNarornIecKyo HHPOPMANHIO O pe3yibTraTax oOpa3oBaHUsS
LIKOJIbHUKA. MHOTrOIapaMeTpuyecKas OLeHKa HCIOIb3yeT KPUTEPHH OLICHKU 3HAHUM, YMEHNH, HABBIKOB M IMYHOCTHBIX
XapaKTEePUCTHK YYCHHUKA, a TAK)KE ero TBOPYECKOE pa3BUTHE. MeTo 1 MHOTOMEPHOMU OLIEHKH, MPEJIaraeTcsl JUIsl UCTIONb-
30BaHUS NIPU OLIGHKE YYEHHKa, MO3BOJIET IOJIyYHTh KOMIUIEKCHYIO OIEHKY 3HAaHWH, YMEHHH, HaBBIKOB YYEHHKa,
a TaKoKe MO3BOJIMT OMHKCATH €r0 JIMYHOCTHBIE XapaKTEePHUCTHKU B TBOpYecKoe pasButue. Habmronenne 3a TMHAMHUKONH MHO-
romnapaMeTpHYEeCKO OLIEHKU MTO3BOJIMUT OTCIICIUTh PA3BUTUE KAKAOTO YUCHHKA B TEUCHHE BCEr0 y4eOHOTo Mpolecca.

KnroueBble c10Ba: UHTErpajbHas OLEHKA, MHOTOIIApaMeTpUUEecKas OLEHKa, MOJAEIMpOBaHUE 00Opa3oBaTeb-
HOMW CHCTEMBI, OIICHKA 3HAaHWH, KpUTEPUH, aHAIN3 00pa30BaTEIHLHOTO YPOBHS, KOMIETEHINH, XapaKTCPUCTHKH.
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Pemternsik T. B., Hcukona H. I1. PazpadoTka HelipoceTeBoii KOMNBIOTEPHON MoAeJH A5 yHPaBJeHHUs
KpYyINHOii o0pa3oBaTtesibHOM cucTeMoii // Bectauk JI'MA. — 2019. — Ne 2 (46).

B craThe aHanmM3MpyeTcs akTyaubHOCTh 3aJa4i MOBBIIIEHUS 3((PEKTUBHOCTH (HYHKIIMOHUPOBAHUS KPYIHOH 00-
pa3oBaTeNnbHOM cHCTeMbl. PaccMOTpeHbl OCOOEHHOCTH MOJAEPHU3ALMHU NPO(ECCHOHANBHOIO 00pa3oBaHUA B YKpauHe.
Ormpezenensl MpoOIeMbl CyLIECTBOBaHHSI COBPEMEHHOW MIKOJBbI. PaccMOTpeHa BO3MOXKHOCTh NPHMEHEHHS! UCKYCCTBEH-
HBIX HeﬁpOHHle CEeTell B KaueCTBe HWHCTPYMECHTA IJId pCIICHUA 3aj/ia4 IMOBBINICHUA Ka4€CTBa YIIPaBJICHUA. HonqepKHyTa
Ba)XHOCTh CBOEBPEMEHHOT'O ITOJTyYSHHSI IPOTHO3a sl MOBBIIEHNS () (EKTUBHOCTY NPUHSATHS YIIPABICHYECKUX PELICHUH
Y CHIDKEHMS PUCKOB HETIPUATHBIX MOCIEACTBUI. B kauecTBe BbIX0Ja Ul IOCTPOEHHON MOAENU NPEUIaracTcs oKa3areb
OLICHKM 00pa3oBaTeNIbHBIX yupekaeHni. Ha ocHOBaHMM BBIOpaHHBIX ITOKa3aTelell KpUTEpHEeB KauecTBa, JOCTYITHOCTH
1 3((HEKTUBHOCTH FWCIOJIB30BaHUS PECYPCOB M HTOTOBOHM OICHKHA 00pa30BATENBHBIX YUPEXKICHHWH OBLIAa TOCTPOSHA
HelpoceTeBas MOJIENb, KOTOpas MMO3BOJIUT CIPOTHO3UPOBATh YPOBEHb HTOIOBOTO 3HAUCHHUS PEHTHHIa 00pa30BaTEIbHOTO
yupexaeHns. bei1 mocTpoeH rpad), KOTOpBIi JeMOHCTPUPYET TpadpuaecKuil BUI HEHPOHHOH CETH, COCTOSIIEH U3 HeHpo-
HOB M CHHONTHYECKUX CBsi3eil. Il OLEHKH CTENEHHW OTKIIOHEHMS NMPOTHO3UPYEMBIX JAHHBIX OT NPUHATBHIX B KAa4eCTBE
3TasioHa OblIa MOCTPOEHA JHarpaMmma paccenBaHus. IIpy Busyanusanuy quarpaMMel ObUTH IIOCTPOEHBI JIBE JIMHUM, COOT-
BETCTBYIOIIME JOIyCTIMOMY YPOBHIO OIIMOKH. Vcmonp3oBascs Busyanusarop «4Yro-eciam», KOTOPBIHA MO3BOJSIET MEHSTh
BXOJIHbIC JIaHHbIE U PAaCCUMTHIBATh YPOBEHb UTOTOBOM OLIEHKH LIKOJ C MOMOILBIO paspaboTaHHoi Moaenu. [loquepkHyra
BO3MOXKHOCTb HCIOJIb30BaHUS IIOCTPOEHHOH HEHpoceTeBOd Mojenu I YIpaBieHHs OW3Hec-IpoleccaMH B 00pa3oBa-
TEJNBHOM CUCTEME B COBPEMEHHBIX CONUAJIbHO-OKOHOMUYECKUX YCJIOBUAX Pa3BUTHA pral/IHI)I.

KaioueBsie cioBa: HeipoceTeBast MOJIENb, IIPOTHO3, KAUECTBO 00pa30BaHMs, pEUTHHT 00pa3oBaTeNIbHBIA Op-
ranu3anui, rpad, HeHPOHbI, CHHONTHYECKHE CBSI3H, PUCKH, KAYECTBO YIPABJICHUs, COBPEMEHHasI IKOJIA.

lepyenko H. 0., barau C. I'., IToranos /I. C. MatemaTnyeckoe 000CHOBaHHMe BHIOOpa aApXMTEKTYpPHI
BBIYHCIUTEIbHON CeTH KaK djleMeHTa HHGOPMAIOHHO! MH(pPacTPYKTYypsl 00pa3oBaTe/ibHOI opraHuzauuu //
Bectuuk II'MA. — 2019. — Ne 2 (46).

B craTbe paccMoTpeH Bonpoc 3 (eKTHBHOTO NCIIOIb30BaHMs HHYOPMAMOHHBIX PECYPCOB Uepe3 IOCTPOCHUE
nH()OPMAMOHHOW MHPPACTPYKTYPhI OpPraHU3ALMY, HEOTHEMIIEMBIM JIEMEHTOM KOTOPOI! SIBIISETCS €€ BBIYNCIUTEbHAS
cerb. Omnpe/enieHsl MoIX0 bl K BBIOOPY apXUTEKTYPhl BBIYUCIUTEIBHON CETH KaK 3JeMeHTa nH(popMalnoHHo# nHppa-
CTPYKTYPBI 00pa30BaTeNbHOW OpraHu3alyy 4epe3 omnpejaeneHue 3pGeKTUBHOCTH (YHKIMOHUPOBAHHS BBIYUCIUTENb-
HOM CETH C IMOMOUIIbIO UMHUTAIUOHHOTO MOACINPOBAHUA.

OTMEYEHO, YTO BBIYHCIIUTEIBHBIE CETU SBISIIOTCS AUCKPETHBIMUA CUCTEMAaMH CO CTOXACTHYECKUM XapaKTepOM
(YHKIIMOHMPOBAHHUS, CAICTEMaMH MacCOBOTO OOCITY>KHUBaHUS, IJIsl IPOEKTUPOBAHUS KOTOPBIX MCIOJIB3YETCSl UMHUTALH-
OHHOE MOJIeJMpOBaHue. VIMUTAIIIOHHOE MOJICTUPOBAaHKE MTO3BOJISET Pa3padoTaTh PEKOMEHIAIIMN OTHOCHTEJIFHO TOIIO-
JIOTHH CETH, KOTOpas 00ecedynT HauOOIBIIyI0 d3PPEKTHBHOCTh WHPOPMAIMOHHOTO 0OMEHa B 3aBUCHMOCTH OT BEJH-
YHHEI BHYTpUCETEBOT0 Tpadduka.

[pemmaraercs 3¢ (ekTHBHOCTS WHPOPMAIIMOHHOTO 0OMEHA B BHIYHCIMTENBHOW CETH C 3aJaHHOW CTPYKTYpPOit
OLICHUBATh Yepe3 onpesesieHne Kod(p@UIneHTa MoJe3Horo AeHCTBHS ¢ MO3HULMHU Nepenaun uHpopmaruu. g umura-
LMOHHOTO MOZENNPOBAHUS PaOOTHl BEIYUCIUTEIBHON CETH HMCIOJB30BAH MaKeT AT UMUTALMOHHOTO MOJCIMPOBAHUS
Simulink, a ©IMEHHO /11 UIMUTAIIMK TOCTOSHHOIO MOTOKA 3asIBOK HCIIOJIb30BaHbl BCTPOSHHBIE B SimEvents aeMeHThI
NICEeBJIOCITyYallHONH T'eHepalMyd 4YHCel, KOTOpble O0asupyroTcsi Ha (opMmynnax HKCIOHEHIHMAIBHOTO W JIUCKPETHO-
PaBHOMEPHOTO pacrpeesIeHus.

Io pe3ynbTaTtaM MOJEIUPOBAHUS YCTAHOBJIEHO, YTO HanOoubmas 3pheKTHBHOCTh HHPOPMAIIIOHHOTO 0OMeHa
JIOCTUTaeTCsl IPY UCIIOJIb30BAHUH BHIUYMCIINTENBHOM CETH C TOMOJIOTHEH «3Be3/1a» MPU YCIOBUU HU3KOH MH(POPMaMOHHON
Harpy3KH, a TaKke IPH MAJIBIX M3MEHEHUSIX BXOJHOTO MoToKa. I[Ipu BHICOKOI BXOIHON Harpyske, a TakKe pe3KHX ee U3-
MEHEHHSIX JIyUIlHe TEXHMYECKUE TI0Ka3aTeIn JEMOHCTPUPYET CeTh, TOCTPOCHHAs Ha 0a3e TONOJIOTUH «OHHAPHOE JAEPEBO.

CoopMynupoBaH BEIBOJ O TOM, YTO BEIOOP ONTHMAIIBHOW CTPYKTYPBI BBIYMCIUTENBHOH CETH Ha OCHOBE OLICH-
KM KadecTBa e¢ (DyHKIIMOHUPOBAHUS TTO3BOJISIET MIOBBICUTH A()(EKTUBHOCTH HH(OPMAIIHOHHOTO OOMEHA.

KnroueBbie cioBa: nHbpopManmuoHHas HHPPACTPYKTYpPa, BHIUMCIUTENbHAS CETh, HIMHTALMOHHOE MOAEIUPO-
BaHHE, apXUTEKTypa, HHPOPMAIMOHHBIH 00MeH, KO3 (HUIMEHT IOJIE3HOTO NeHCTBHA.

Measnukos A. 10., Kagaukuii H. A. Pazpa6orka nngopMannoHHoO# cHCTeMbI 1JIsl MPHOJIH3UTEIHLHOTO
HAXO0K/eHHUsI TOKa3aTes el CopTcMeHa-MeTaTelsl MPH MOMOLIH MAaTeMATH4YeCKOro MO/eJTUPOBAHUS TOJIKAHUS
siipa ¥ IpUMeHeHUsI HelipoceTeBbIX TexHoJoruii // Bectnuk JIITMA. — 2019. — Ne 2 (46).

B pabote ommcansl ocHOBHBIE (haKkTOpPHI, BIUSIONINE HA JajdbHOCTH nosera siapa. [IpuBenena dopmyna s
pacyera JalbHOCTH, U3 KOTOPOH CIIeAyeT, YTO YeM MEHbIIE CHJIa BO3/CHCTBUS Ha PO, TeM OOJBLIMM JIOJDKEH OBITh
yroJI HalpaBJICHUS] ATOH CHIIBI, ¥ TIPH ONPEEIICHHOM ISl JAHHOW CHJIBI yTJIe HACTYIAaeT ONTHMaIbHOE COYETaHHE BCEX
BEJIMYMH, YTO NMPHUBOIUT K MAaKCHMaJIbHOM IadbHOCTH mojera cHapsaa. ChopMynaupoBaHa 3ajada MPOEKTHPOBAHMS
CHCTEMBI — IPHIIOXKEHHSI, CIIOCOOHOTO PACCYMTATh OCHOBHBIE TIOKA3aTENN U Pe3yIbTaT CIOPTCMEHA C LENIBI0 UCIIOIIb30-
BaHMA MX B TPEHHPOBOYHOM MpOLECcCe IS TOCTIKECHNS MaKCHMAJIbHOM CBSI3M CHIIBI U CKOPOCTH MeTtatens. Paspabora-
Ha HH(QOPMAITOHHAS MOJIEITb TaKO# CHCTeMBI B Bue Habopa UML-auarpamMm (auarpaMma BapHaHTOB HCIIOJIb30BaHMS, JHa-
rpamma Kiaccos). OcylecTBiIeHa MporpaMMHasl peanusanust mMozaenu. IIpuBeneHsl pe3ynbTaTsl paboThl HPOrPaMMHOTO
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MIPOYKTa, MTOKA3hIBAIOIINE, C KAKOH CKOPOCTHIO, C KAKUM YIJIOM BBIITYCKA M C KaKOM CHJIOH CIIOPTCMEH JOJDKEH TOJ-
KaTh SIIPO Ul AOCTIKEHMS MAaKCHMAaJbHOW NambHOCTH mojera. ClenaH BBIBOA, YTO ONHCAHHE CIOPTUBHOM TEXHHUKU
UCKIIIOYUTENHHO YPaBHEHUSAMH MEXaHHKH MOXKET HE YYUTBHIBATh psif (haKTOPOB, KOTOPEIE, SBILACH MAlTO3HAUUMBIMH
JUlst a0CONIOTHBIX 3HAUEHUH PEe3YJIbTaTOB, MOI'YT OKa3aTh CEPhE3HOE BIMSHHE Ha OTHOCUTENbHBIE MoKa3aresn. OOOCHO-
BaHa BO3MOKHOCTb MCIIOJIb30BAHUS COBPEMCHHBIX METOOB JJId PEIICHUA 3aJa4ur IIPOTHO3UPOBAHM. HpI/IBe,Z[eHbI JaH-
HBIE O XapaKTepPHCTHKaX BOCBbMU CIIOPTCMEHOB (BO3pacT, poCT, Macca Tela, PeANOYNTaeMbIi METOI METaHuU), a TAKXKE
UX CHOPTUBHBIE Pe3yJbTaThl (Ha4ajabHAsi CKOPOCTh OJIETa Spa, YIoJl METaHuUsl, BBICOTA OTPHIBA OT PYKH M pPacCTOSHHE
nosiera). ChopMyTHpOBaHbI JIBE 33/1a4X NPOTHO3UPOBAHMS: M0 MMEIOLIMMCS JJaHHBIM O BO3pacTe, pocTe, Macce Tena
aTJeTa, a TakkKe XapaKTepUCTUKaX MOJIeTa sApa ONPEAEINTh JAIBHOCTh 3TOTO I0JIETa; 0 UMEIOLIMMCS ITaHHBIM O BO3-
pacte, pocTe, Macce Tena aTiieTa, a TAKKe JaTbHOCTH I0JIETa sSIpa ONPENeNIUTh ONTHMAIBHOE COUCTaHUE XapaKTepH-
CTHK II0JIETa — HadaJIbHOM CKOPOCTH, YIJIE M BBICOTE OTphIBA. IIpe/yioskeH METOl MCKYCCTBEHHBIX HEHPOHHBIX CeTei
C apXUTEKTYPOH IBYXCIOHHOTO MEePCENTPOHA, aKTUBAIIMOHHON (PYHKITMEH CHTMOHIION M alTOPUTMOM OOpaTHOTO pac-
MpocTpaHeHusi oIuOoK st 00yuenus cetu. [IpuBenens! npumMeps! pacuera B cpene Deductor Studio Lite.

KnaroueBble cjI0Ba: TOJIKaHUE S7Apa, JaTbHOCTH TI0JIETA, IPOEKTHPOBAaHKUE, HH(OPMAILIMOHHAS CHCTEMA, YHH-
(GULPOBaHHBIA A3BIK MOJEIMPOBAHMS, IPOTHO3UPOBAHUE, UCKYCCTBEHHAsT HEHMPOHHAsL CETh, IEPCENTPOH, CUTMOKA,
00y4YeHHE CEeTH.

Hoanecnsiii C. B., Epgopt FO. A., Ctaguuk A. H. /lngakTudeckne 1 aKkMeoJOrH4ecKue acleKThl pado-
ThI ¢ TAJAHTIUBBIMHU CTYIEHTAMHU B PAMKaX OJUMIHAHOIO IBMKEHHS 110 TeopeTHYeCKoii MexaHuke // BecTHuk
AI'MA. —2019. — Ne 2 (46).

Pa3BuTHe NHHOBAIIMOHHOW BBHICOKOTEXHOJIOTMYHON 3KOHOMHKH ITPEAyCMaTpUBAET HOATOTOBKY CIICILIHAINCTOB,
o0NajaInX 3HaHUAME, YMEHUSMH, HaBBIKAMH B CBOCH NMpodeccnoHanbHOI 001acTH M BBICOKUM YPOBHEM TBOpYE-
ckux crocoOHocTell (kpeatnBHOCTH). CHCTeMa BEICIIEr0 0Opa30BaHUs HAIIPaBIICHA HA BBIABICHHUE TAAHTIIMBBIX CTY-
JEHTOB U paboTy ¢ HUMHU. OpraHu3anys IPOBEICHUS OJUMIINAL I10 TEOPETHYECKOH MEXaHHKe SABIIEeTCS OXHOM U3 Gopm
BBISIBJICHUS OJJAPEHHBIX CTYACHTOB M Pa3BHTHE MX TBOPYECKOIO IOTEHLHana. B craTbe pacCMOTPEHBI TUIAKTHYECKUE
U aKMEOJIOTHYEeCKUe aclleKThl paboThl. PaccMOTpeHs! 3anaun n QyHKIMH OJMMIINAT U UX LIeJH, IPEATI0KEeHbl HallpaB-
JICHHS COBCPIICHCTBOBAHUSA OpraHyU3alilui U NPOBCACHUA OJIMMIIHUA/. le/IBeﬂeHbI 6330B])le MIPUHIMUIIBI BBIABJICHUSA MO-
JIOJIBIX TAJIAHTOB, 000CHOBaHA HEOOXOMMOCTh U NPHUBEACHBI PEKOMEH/IAIMHU 10 COTPOBOXKJICHNUIO TBOPYECKOTO pa3BH-
THUA CTYACHTOB, nou60pa U METOdaM pCIICHUA KPCATUBHBIX 3a/a4, CHOCO6LI MOTHUBHPOBKHU CTYACHTOB, KPUTECPHUHU OILIC-
HOK KOHKYPCHBIX 3aJa4. [1o1X0/1bI K pa3paboTKe OJIMMITHAIHBIX 33a4 110 TEOPETUIECKONH MEXaHUKE JTOJDKHBI COOTBET-
CTBOBATh OIPEIEICHHBIM IICUXO0JIOTO-I1€IarOTHUYECKUM U METOMUYECKUM KpUTepusiM. M31105keHbl TpeOOBaHMs K IIPerio-
JlaBaTesIsiM, 3aHUMAIOLIMMCSI TIOATOTOBKOW CTYAEHTOB K Y4acTHIO B onuMIHanax. D¢dexkTHBHO pa3BUBaTh TBOPUECKHE
CIIOCOOHOCTH CTYICHTOB B CHCTEME MOATOTOBKH K y4YacTHIO MX B OJMMITHAIAX [0 TEOPETHYECKOW MEXaHHKE MOXKET
TOJIEKO 3aUHTEPECOBAHHBIA U MPOPECCHOHAIBHO KOMIIETCHTHBIN MpenofaBaTellb, BIaACIOIHN ONpeneIeHHBIMI yMe-
HUSMH M HaBBIKaMH, CIIOCOOHBIIl MOTHBHPOBATh CTyleHTa. [IpaBUIIbHO BBICTPOCHHBIC Y4eOHbIE, COIMATbHBIC, YMOLHO-
HaJIbHBIE, COIEP)KATENbHBIC U ANHAMHYECKHE MOTHBBI, OTBETCTBCHHOE OTHOLIEHHE CTYICHTa K y4eOHOMY Ipoueccy
SIBIIIOTCS 3aJI0TOM OXHAAeMOT0 pe3yibTaTa. ABTOpaMH H3AaHbl yueOHbIe TOCOOUS 10 PEIIeHHIO 3a/1ay 110 TeopeTHYe-
CKOI MEXaHMKe ITOBBIIIEHHON CII0KHOCTH, KOTOPBIE JOJDKHBI CTaTh METOANYECKOH IOANEPKKOH B CUCTEME IIOATOTOBKH
CTYACHTOB K Y4YaCTUIO B OJIMMITMAJax. ABTOpaMI/l pa3pa60TaHa METOAMKA BBIABJICHUA CTYACHTOB, C KOTOPbIMU 6y)1€T
IPOAODKEHA PaboTa M0 MOJrOTOBKE K YYaCTUIO B OJIUMITHAAX.

KaioueBsbie ciioBa: onvMIiMaga, TeopeTUUecKas MEXaHUKa, IWIaKTHKa, aKMEOJIOTUs, KOMIIETEHTHOCTb, Kpea-
THUBHOCTB, TBOPYECTBO, MOTHBALIUSI.
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ABSTRACTS

TECHNICAL SCIENCES

Vlasov A. F., Makarenko N. O., Kushchiy A. M., Golub D. M. Electroslag billets casting using electrical-
ly conductive exothermic fluxes // Herald of the DSEA. — 2019. — Ne 2 (46).

The method of manufacturing billet sectors of the coilers of 20C3MVF (20X3MB®) steel using the “solid”
start and exothermic fluxes, which significantly reduces the laboriousness of their manufacture, and the molded billet
sectors of the coilers of the coilers, obtained by the ESR method, have a smooth surface without corrugations, sinkers,
slag inclusions, heat treatment provides the required mechanical properties in cast electroslag metal within the grade
composition of this steel and is higher than that of the forged metal of open smelting. A mechanical mixture of alumi-
num powder and industrial scale was considered as the basis for the exothermic mixture. The effectiveness of elec-
troslag casting in the manufacture of cast billets by using an exothermic flux (scale, ferroalloys and aluminum powder)
in quantities sufficient for exothermic reactions to be carried out was confirmed; ECL ensures the production of high-
quality castings with minimal allowances for machining. The quality of cast electroslag steel 20H3MVF was studied
using a “solid” start, its gas, chemical composition and microstructure were analyzed, and the quality was consistent
with forged steel of open smelting. The expediency of using a “solid” start with the use of an exothermic flux in the
initial period of targeting a slag bath of the required volume at ECL was studied, while the electroslag castings of the
winder drum blanks are characterized by a defect-free surface with a yield of up to 85%, a stable cross-section chemical
composition, low content of gases and non-metallic inclusions. The structure of steel 20H3MVF, related in its chemical
composition to the martensitic-ferritic grade steel, was studied both in the cast metal of the ESR and in the forged metal
of the induction melting.

Keywords: exothermic flux, electroslag casting, “solid” start, quality metal, drum winder sector.

Holub D. M., Kushchii H. M., Haivoronskyi O. O. Influence of heat treatment on the mechanical proper-
ties of surfaced metal in die-casting steels / Herald of the DSEA. —2019. — Ne 2 (46).

It is technically promising and economically feasible by increasing the lifetime of the tool and reducing the
cost of the die tool to make it surfaced. In this case, the regulation of the properties of the surfaced layer is most acces-
sible by changing the composition of the surfaced metal and its thermal treatment modes. Rebuilding worn parts of the
parts significantly reduces the consumption of metal for the manufacture of spare parts and a new tool. The surfaced
layer can be applied on the basis of structural steel, which achieves economy of scarce alloyed steels. The most wide-
spread use was given to the melting of the die tool with coated electrodes. To increase the durability of the stamping
tool for cold stamping, the alloying of steels with active carbide-forming elements of tungsten and vanadium, forming
solid carbides, is significantly affected. The hardness of the steel during the release is inversely proportional to the con-
tent of carbides in it, so the steel X2B2®M and 8X4I'CB4® are the best in the carbide content. The steels of type X12
with high carbide content have a significant carbide heterogeneity. The residual austenite in steels compensates, within
certain limits, an increase in the volume that is produced by the formation of martensite and in this it manifests its posi-
tive effect. However, residual austenite as a result of the transformations reduces the strength of steels under stresses
depending on the tempering temperature at tempering from the optimum temperatures. The highest hardness is U8 steel,
which obtains high hardness (more than 65 HRC) when quenched at a temperature of 750 °C. Complexly alloyed steels
X2B2®M, 8X4I'CB4®d, 7X3I'CM and 7XI2B®M obtain the maximum hardness at tempering at 900 °C. Application
of steel 8X4I'CB4® for surfacing of a stamping tool, performing separate operations, is the most optimal and will allow
to significantly increase the life of stamps during their repeated use for surfacing.

Keywords: die-casting tool, surfaced metal, electrodes, carbides, heat treatment, hardening, hardness.

Kassov V. D., Kabatsky A. V., Berezhnaya E. V., Malygina S. V. Gas-air heater for heating rotation
parts during welding and surfacing // Herald of the DSEA. —2019. — Ne 2 (46).

One of the important stages of the technology for surfacing massive oversized parts is their heating to the re-
quired temperature. Moreover, the inability to maintain the accepted heating parameters inevitably leads to the for-
mation of defects in the deposited layer (cracks, delamination, etc.).

The aim of the work was to improve equipment for stable and safe maintenance of the process of heating parts
during welding and surfacing. The design of a gas-air heater for welding is proposed. At the same time, the inner sheet
of the heater is heated by the gas-air flame of the burners, the component radiated by heat from it. Hot gases, combus-
tion products are diverted to a safe place.

Calculation of heater burners is based on their heat output. Given the inevitable heat loss during surfacing, as
well as for structural reasons, three burners with a capacity of 55,000 kcal / h are installed in the heater.
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A check calculation of the burners was also carried out. A calculation was made for the absence of a
flamethrough, which showed the safety of their use. The size of the burner outlet nozzle was also calculated. Based on
the recommendations, it was found that the nozzle diameter should be 2.3 mm.

The heater consists of two split halves (front and rear), which are cavities inside which burners are installed.
Two burners are located in the rear half of the heater, and one in the front half. Both halves freely translationally move
in the direction of the longitudinal axial line of the installation, which is convenient when installing the part for surfac-
ing, as well as when removing it. Above and below, the halves of the heater close, forming gaps for the convenience of
surfacing and moving the welding head at the top, and cleaning the flux peel and flux below. Since the torches are lo-
cated in the enclosed space of the heater, the ingress of hot gases (combustion products) onto the welding head is elimi-
nated, and the working conditions of the weld beads are improved and the quality of the metal is improved. The heater
operates at high temperatures, so it is made of stainless heat-resistant sheet steel with a thickness of 4 mm.

As tests have shown, the selected design of the heater allows to ensure stability and safety of the process of
heating parts during welding and surfacing, significantly reduce heat loss and perform surfacing without interruptions.

The use of a heater can be recommended for welding and surfacing of rotation parts in production conditions.

Keywords: gas-air heater, burner, heating, manufacturing, technology, welding, depositing.

Matvienko M. V., Kvasnitsky V. V., Holub D. M. The effect of plastic creep deformations of the interlay-
er during the TLP-bonding of high-temperature alloys on the formation of the stress-strain state of the nodes in
the cooling process // Herald of the DSEA. —2019. — Ne 2 (46).

During thermal loading, accelerated cooling of nodes with a soft interlayer in a small area located near the in-
terlayer at the butt edge and in the interlayer itself creates a complex SSS due to the difference between the CLTE of the
metal to be joined and the interlayer. The method of computer simulation was used to study the formation of the stress-
strain state of the nodes during the TLP-bonding of a heat-resistant alloy in the process of accelerated cooling, followed
by exposure at a creep temperature. It was established that accelerated cooling with subsequent exposure for 540 s re-
duces stresses in the interlayer and in a small zone of the base metal near its edge due to short-term deformations and
creep in the interlayer. At the same time, the degree of creep resistance of the interlayer compared to the base metal
within the accepted limits (0.85 or 0.7) practically does not play a role. The resulting creep deformations have little ef-
fect on the nature of the stress field. Short-term plastic deformations in the variants with a smaller CLTE difference
between the interlayer and the base metal and, accordingly, with a lower stress level, are small, they occur only in a
small portion of the interlayer at the joint edge. At the same time, they are noticeably reduced compared with fast cool-
ing as a result of stress reduction due to creep. In variants with a larger CLTE difference and, consequently, a higher
level of stresses, short-term plastic deformations markedly increase and are distributed along the entire length of the
interlayer. Compared with fast cooling, they are reduced slightly. Creep deformations with slow cooling followed by
exposure appear and significantly exceed the level of short-term deformations in the variants with a small difference
between the CLTE of the interlayer and the base metal. They change little when the creep resistance of the interlayer
varies within accepted limits. The stiffness coefficients of the stress state, and accordingly, the degree of hardening and
softening of the metal in the joint zone, with slow cooling, both in the base metal and in the interlayer, change slightly,
mainly in small areas near the edge of the joint.

Keywords: computer simulation, accelerated cooling, TLP-bonding, stiffness coefficient of the stress-strain
state.

Matvienko M. V., Kvasnitsky V. F., Makarenko N. O. The effect of the yield strength of the interlayer on
the stress-strain state of the nodes during diffusion welding and brazing of a heat-resistant alloy, taking into ac-
count the plastic deformations of materials during rapid cooling // Herald of the DSEA. — 2019. — Ne 2 (46).

In this work, using computer simulation, the stress-strain state (SSS) under the action of thermal load of cylin-
drical samples with soft layers that have a lower yield strength than the base metal was investigated. It has been estab-
lished that in a small zone of the base metal near the outer surface at the junction with the interlayer and in the interlayer
itself there arises a complex SSS with radial, axial, circumferential and tangential stresses. Volumetric SSS due to the
difference between the CLTE of the interlayer and the base metal is created only in the interlayer along its entire length
and in small areas with a length of no more than 10 interlayer thickness, in the base metal near the outer edge of the
interlayer. Depending on the degree of “softness” of the interlayer, the stress level changes. The change in the yield
strength of the interlayer within 0.75 ... 0.85 of the yield strength of the base metal has little effect on the distribution
pattern and magnitude of the stresses in the zone of the volumetric SSS, only the length of this zone changes, which is
about 5 thicknesses of the interlayer. The appearance of plastic de-formations in the interlayer has little effect on the
stiffness coefficient of the stress state and the degree of hardening or softening of both the base metal and the interlayer
material. At the joint edge, the metal is strengthened somewhat more than in the elastic problem. The softening of the
metal in the middle part of the joint when the temperature changes (thermal cycling) should favorably influence the
formation of a joint in the zone of deformation stagnation during diffusion welding. The temperature change (thermal
cycling) contributes to the formation of a joint in the zone of deformation stagnation during diffusion welding. The
change in the value of the yield strength and CLTE of the layer in the accepted limits practically do not play a role. The
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softening of the base metal in the middle part of the joint and the interlayer near its edge must be taken into account
when designing such assemblies and choosing the properties of the interlayer material.
Keywords: computer simulation, plastic deformation, soft layer, the coefficient of rigidity of the stress state.

Razmyshlyaev A. D., Ahieieva M. V. Improving the efficiency of electric arc surfacing in a longitudinal
magnetic field / Herald of the DSEA. — 2019. — Ne 2 (46).

To improve the efficiency of the submerged arc welding process, the use of external longitudinal magnetic
fields (LMF) is promising. In this case, the coefficient of melting of the electrode wire increases, the depth and area of
the base metal melted decreases, the share of the base metal in the weld metal decreases.

The coefficient of melting of the electrode wire (a,) during arc surfacing and submerged-arc welding in a LMF
with reverse and direct polarity is determined by ferromagnetic and paramagnetic (nonmagnetic) wires. The increase in
the coefficient of melting of the electrode wire occurs when exposed to a constant LMF, and also to a lesser extent at
LMF with a frequency of 50 Hz when surfacing by ferromagnetic wire on products made of ferromagnetic and non-
magnetic steels. The maximum increase in the melting ratio of the wire occurs during welding and welding with a con-
stant magnetic field. The effect of influence decreases with an increase in the frequency of LMF to 4 - 6 Hz and practi-
cally does not change with a further increase in the frequency of the field to 50 Hz. It is shown that the effect of increas-
ing the melting coefficient of the electrode wire depends on its magnetic properties. When surfacing from non-magnetic
materials, there is no increase in the melting coefficient.

During surfacing by a consumable electrode, the trends in the influence of the LMF on the distribution pattern
of the gas-dynamic pressure of the arc along the radius established for the process of welding with a tungsten electrode
in argon remain. It is established that when surfacing in a constant and frequency of 50 Hz longitudinal magnetic field,
the penetration depth of the base metal decreases if the value of the longitudinal induction component exceeds 65 mT.

Constant and variable LMF has an inhibitory effect on the flow rate of liquid metal in the bath, which leads to
a decrease in the efficiency of penetration of the base metal during surfacing.

Keywords: arc welding, longitudinal magnetic field, induction, wire melting, metal penetration.

Trembach B. A., Grin A. G., Mileserdov P. A., Trembach I. A. Thermodynamic studies of CUO-FE,O;-
AL exotermic mixture with a combine oxidant in self-shielding flux cored wires // Herald of the DSEA. — 2019. —
Ne 2 (46).

An upcoming trend in the development of self-shielding flux cored wires is the development of surfacing mate-
rials with exothermic mixtures, in order to increase melting parameters. However, the introduction of a significant
amount of exothermic mixture may be undesirable in obtaining the desired composition of the deposited metal, due to
the reduction of the components of the oxidizer and its subsequent pass into the deposited metal. Use the exothermic
mixture with the combined oxidizer of the CuO-Fe,03-Al system as the components of the exothermic mixture of the
stock of the flux cored wire, which makes it possible to control the deposited metal composition to a greater degree.
Computer-aided calculation of the adiabatic combustion temperature of the combined exothermic mixture under inves-
tigation was carried out using the ISMAN-THERMO program. Studies have shown that an increase of graphite content
(from 6 % to 9 %) in the flux cored wire leads to a significant decrease of the adiabatic temperature of combustion of an
exothermic mixture with a combined oxidizer, which is caused by an activation of stock melting. It was determined that
the introduction of graphite reduces the adiabatic temperature of combustion and can eliminate the possibility of copper
boiling, as evidenced by the decrease in the content of the latter in the gas phase. For a composition with a smaller
amount of graphite (6 % C), carbon passes into the metal phase, only in the form of carbides. With a larger amount of
graphite (9 % C) in the composition of the stock, it is possible to provide passing of free carbon into the melting zone.
Thermodynamic calculations of a complex multicomponent exothermic mixture, CuO-Fe,0;-Al, with a combined oxi-
dizer of the system have shown that an increase of CuO content leads to an increase in the metal phase and a decrease in
the oxide phase, for the cases under consideration.

Keywords: FCAW-S, exothermic mixture, thermodynamic calculation, combined oxidizer, adiabatic temperature.

Turchanin M. A., Dreval L. A., Agraval P. G., Dovbenko A. 1., Ilyenko S. M. New directions in thermo-
dynamic research of high-entropy alloys // Herald of the DSEA. — 2019. — Ne 2 (46).

A thermodynamic study of high-entropy alloys (HEA) of the Co—Cr—Cu—Fe—Ni system was performed. For
this purpose, we used our own self-consistent base of thermodynamic parameters of the phases of ten two-component
and ten three-component systems that are part of the studied system. Using this database and the CALPHAD method,
the following were performed: the thermodynamic properties of four- and five-component equiatomic melts of the Co—
Cr—Cu—Fe—Ni system were calculated at temperatures 1873 K and 1500 K; the phase transformations in a five-
component system were modeled. The excess integral functions of mixing of four-component systems with copper and
the Co—Cr—Cu—Fe—Ni system demonstrate positive deviations from ideality, which is due to positive copper—chromium
pair interactions in the Co—Cr—Cu, Cr—Cu—Ni, Cr—Cu—Fe systems, copper—iron in the Cr—Cu—Fe, Co—Cu-Fe, Cu—Fe—Ni
systems, copper—cobalt in the Co—Cr—Cu, Co—Cu—Fe systems. The behavior of the components in the Co—Cr—Fe—Ni
system is close to ideal. A comparison of the values of thermodynamic functions calculated at 1873 K and 1500 K
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showed that a positive deviation from ideality of the excess thermodynamic mixing functions increased slightly with
decreasing temperature and the magnitude of the ideal contribution to the Gibbs energy noticeably decreases. The re-
sults of modeling phase transformations demonstrate their similarity in four-component systems with copper and in the
Co—Cr—Cu—Fe—Ni system. In four systems with copper (Co—Cr—Cu—Fe, Co—Cr—Cu—Ni, Co—Cu-Fe-Ni, Cr—Cu—Fe—Ni),
the FCC solution separeted into FCC, rich in copper, and FCC; with a high content of chromium, cobalt, iron and nick-
el, and in the Co—Cr—Fe—Ni system, there is a high mutual solubility of the components. According to our calculations,
the equiatomic Co—Cr—Cu—Fe—Ni alloy is two phase with the FCC+BCC structure. Practical recommendations have
been developed on the choice of compositions of precipitation hardened HEA.

Keywords: melts of transition metal systems, alloys of cobalt, chromium, copper, iron, nickel, CALPHAD
method, high-entropy precipitation hardened alloys.

Aliieva L. 1., Abhari P. B., Malii K. V., Samoglyadov A. D., Shimko A. I. Forming hollow parts by com-
bined extrusion methods // Herald of the DSEA. —2019. — Ne 2 (46).

The main methods of combined extrusion with hollow cylindrical and conical parts from the initial solid billets
are considered. Combined extrusion in cups with flange is located at the bottom, should use a scheme such as combin-
ing radial and backward extrusion methods. To assess the deformed condition of parts, methods of dividing grids and
microstructural analysis are considered. The investigation results are in qualitative agreement with finite element anal-
yses. It is determined that the process occurs with acceptable uneven deformation with the section of the part and pro-
vides an acceptable investigation of the structure and hardening throughout the volume of the part.

Consistent radial-forward extrusion - a method of obtaining parts such as deep sleeves and cups from the origi-
nal solid billet. The proposed method with experimental investigation are showed that to make manufacturing complex
profiled hollow parts with a variable wall thickness and a stepped cavity or outer surface.

Extrusion methods to make parts such as cup with a thick bottom, according to which, in order to reduce the
unevenness of deformation along the section of the part, metal in the bottom zone of the cup is subjected to alternating
deformation by forward extrusion in branches and return radial extrusion into the bottom zone. Finite element simula-
tion in extrusion process to make hollow conical part by software program as Deform-2D is considered. Change in the
kinematics of the hollow conical part and the strain intensity distribution, confirming the general characters in the dis-
tribution of deformations with hollow parts such as cups with a blind hole are determined.

Keywords: combined extrusion, distribution of deformations, hollow parts, glass with flange, microstructure.

Korol R. M. Features of the main technological and design parameters of the stationary stand-up stand
for providing a non-forced cold pipe reduction process // Herald of the DSEA. —2019. — Ne 2 (46).

The method of cold pipe reduction on HPP mills is used in the manufacture of pipes with particularly high ac-
curacy in wall thickness, outer and inner diameters, as well as in the manufacture of particularly thick-walled pipes us-
ing the “joint” method.

The drawbacks of the working stands of the KPTR mill include the fact that the stroke length of the movable
separator, in which the part blank is deformed, is less than the stroke length of the working stand, as well as the moving
parts of the stand, are heavy, which, in turn, limits the rolling speed, reducing the very productivity of the mill. The
movable cage of the working cage has low rigidity, which causes a significant amount of elastic deformation of the
“working tool - rolling cage” system. This is confirmed by the calculations given in the work.

Using the stationary stand of the KPTR mill with supporting rollers to reduce particularly thin-walled pipes at
the initial moment of rolling the front end of the pipe can lead to its constant flattening due to the large weight of the
supporting rollers and working rollers, thus violating the stability of the rolling process. The disadvantages of the cage
should be attributed, and the complexity of manufacturing support rollers.

The aim of the work is to determine the technological and structural features of the stationary stand of the
KPTR mill to ensure a non-forced cold pipe reduction process.

To ensure the above, it was proposed to eliminate support rollers from the stand design and ensure free rolling
of the rollers on the working cone, to carry out the so-called non-forced rolling process - as the separator moves, the
rollers are rotated by friction forces in the deformation zone, and their trunnions freely roll over the calibrated working
surface support bars.

The use of a stationary stand of the KPTR mill with a roller with rolling elements makes it possible to achieve
stability of the rolling process during cold reduction of thin-walled tubes, and in the manufacture of single-walled tubes
using the “joint” method, ensure high surface quality and long-term durability of the working tool due to non-forced
rolling process.

Keywords: state HPTR, reduction, pipe, stationary stand, process rolling method "junction".

Kravchenko O. V. Features of the main technological and design parameters of the stationary stand of
the KhPTR mill for rolling precision heat-exchange tubes // Herald of the DSEA. — 2019. — Ne 2 (46).

Nowadays, the KPTR type mills of the design of the former VNIIMETMASH are widely spread. The ad-
vantages of these mills are the small size and simplicity of the working tool, which determines the overall relatively
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small weight of the cage and its large technological capabilities in the production of pipes. At the pipe factories of the
former USSR, these mills are the main ones in the production of precision heat-exchange tubes, including those for fuel
rod housings made of zirconium, nickel and titanium alloys, tubes for heat-absorbing assemblies, etc.

Studies show that the performance of KhPTR camps is not limited by force parameters and metal ductility, but
is mainly hampered by allowable reductions in the instantaneous deformation zone from the point of view of ensuring
the required surface quality and the accuracy of the geometric dimensions of the pipes and the capabilities of the rotary
mechanism with the Maltese cross.

The relatively low productivity of the operating CPP mills is largely due to the small length of the crimping
zone, which is associated with the kinematics of the cage, according to which the separator stroke amounts to about
60% of the stroke length of the stand cage driven by a crank mechanism.

The purpose of the article is to determine the main features of the stationary stand design of the KPTR mill for
rolling precision heat exchanging tubes, in which the course of the separator with working rollers would be equal to the
course of the yoke.

Using the stationary stand of the CPR mill allows, without a significant change in the mill design, not only in-
crease the accuracy and quality of the pipe surface, but also multiply the mill performance by maximally leveling the
elastic deformation of the “working roller - stand body” system when using a fixed thick-walled cage as the stand body,
increasing the separator stroke by 1.7 times, as well as reducing the weight of the moving parts of the stand by more
than 2 times.

Keywords: KhPTR mill, rolling, TVEL case, precision heat exchange tubes, accuracy, quality.

Myronenko A. Yu. Constructive features for the warmth rotating forging of precision pipe from alloys
on the basis of the molybdenum // Herald of the DSEA. — 2019. — N\e 2 (46).

Precision tubes made of molybdenum alloys are mainly used in special purpose equipment related to rocket
technology and nuclear power. In this case, the limiting deviations of the individual types of specified pipes by the in-
side diameter should not exceed 0.01 mm, with the admission field in one side — 0,01 mm. It should be noted that alloys
based on molybdenum may be subjected to plastic deformation only at elevated temperatures, at the same time they are
characterized by a tendency to gas saturation during heat treatment.

Based on the technical characteristics of the current state of the HTTP pipes of an external diameter of less
than 6 mm, and especially of alloys based on molybdenum, are manufactured by drawing method, both on the mandrel
and without it. However, getting these pipes from molybdenum-based alloys is impossible due to the fact that in order
to provide a deformation process, it is necessary to heat both a deformable tube and a working tool up to 450-500°C. At
such temperatures, the strength of the rod holding the mandrel becomes low, and dragging will be accompanied by
permanent breakdowns. Drawing on a movable (long) mandrel also does not provide the required precision of the fin-
ished pipes due to the fact that when removing the tube from the mandrel, the first is subject to multiple turning on the
cutting machine, with the cross-section of the tube is ubiquitous.

The purpose of the proposed article is to choose a method for the production of precision tubes made of mo-
lybdenum alloys, including those with profile holes (not rounded), as well as the design features of the deformation
equipment.

The most rational way of manufacturing precision pipes with an external diameter of less than 6 mm, including
pipes with a profile (not round) hole, from alloys based on molybdenum is their warm radial wringing using rotational
forging machines. To do this, it is possible to use existing rotary-forging machines in view of their modernization: the
establishment of the mechanism of feeding the billet, as well as gas vodka for heating the part blank and forging dies.

Keywords: condition of CPT, rotary-forging machine, rolling, diameter, precision pipes, molybdenum.

Babash A. V., Kvashnin V. O., Yakovlev A. N. The static friction torque while high pressure torsion de-
termining // Herald of the DSEA. — 2019. — Ne 2 (46).

The relevance of using technology for the powder metallurgy parts production is given here. The description of
High Pressure Torsion technology is given. The description of the research equipment for extrusion samples while tor-
sion is given in this article. Research equipment includes 10 tons press. To control angular speed incremental encoder
Siemens 6FX2001-2DB02 was used. For torsion mechanism motion the induction motor, which was connected to a
frequency converter Altivar 31 was used. To reduce the angular speed and increase torque gearbox 24-80 has been
used. The friction occurs while high pressure torsion. It is torsion mechanism static resistance force and torque. Analyt-
ical definition of force and static resistance mechanism torque was presented in the article. On the basis of mechanism
force and static resistance torque static load induction motor torque with a maximum power of 10 tons of pressing was
determined. There is verification calculation induction motor's ability to withstand a static load. Verification calculation
showed that existing induction electric experimental equipment motor is able to withstand a static load in the form of
friction torque while high pressure torsion. All force and friction torque calculations during extrusion while torsion im-
plemented for titanium powder, which is the basic material for manufacturing various components for medical and other
purposes.

Keywords: high pressure torsion, static resistance torque, press, frequency converter, gearbox, method, induc-
tion motor, research equipment.
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Kindenko N. I. Studying the effect of magnetic treatment modes on changes in hardness and heat capaci-
ty of fast-cutting steels after treatment by a pulsed magnetic ield // Herald of the DSEA. —2019. — Ne 2 (46).

The present work is devoted to the study of issues related to improving the operational properties of tools from
high-speed steels by means of magnetic-pulse processing. The analysis of the effect of magnetic treatment on the
change in hardness and heat capacity of high-speed steels after treatment with a pulsed magnetic field is carried out. It is
shown that the effectiveness of the magnetic treatment method depends on a number of factors relating both to the con-
ditions of exposure to a tool by a magnetic field, and to the conditions in which this tool is operated. It was established
that as a result of the impact of a pulsed magnetic field, the physicomechanical properties of high-speed steels change,
the cold and hot hardness increases, and the tool material becomes more uniform in structure. It is noted that the prima-
ry cause of improving the performance of a tool subjected to magnetic treatment is the change in the properties of the
tool material, which occurs due to the magnetostriction hardening of high-speed steel. It is shown that for a stable mani-
festation of the effect of magnetic treatment of an instrument, it is necessary in each specific case to take into account
the value of the magnetic field strength, the dwell time of the instrument in the working inductor, and the aging time of
the instrument after magnetic treatment. It has been established that an increase in tool life is not due to deficiencies in
heat treatment, manifested in an increase in cold hardness, but due to an improvement in the properties of the tool mate-
rial and, above all, such operational properties as hardness and heat resistance.

Keywords: magnetic treatment, intensity, hardness and heat capacity of high-speed steels.

Kindenko N. I. Analysis of hypothesis about the reasons of the calling upgrades of the durability of the tool
from fast-cutting steel as a result of the exposure of the magnetic field // Herald of the DSEA. —2019. — Ne 2 (46).

The present work is devoted to the analysis of hypotheses about the causes of the increase in durability of an
instrument made from high-speed steels as a result of a magnetic field. It is shown that a prerequisite for increasing the
durability of the cutting tool is the presence in the cutting zone of a magnetic field of various strengths or processing
with a tool that has been previously hardened with a magnetic field. The established relationship between the wear re-
sistance and the operational reliability of the axial tool, on the one hand, and the main quality characteristics, on the
other hand, shows that the technology of processing parts with a magnetically machined tool can significantly increase
the service life of the tool and the operational reliability of parts. It is noted that magnetic pulse treatment is a combina-
tion of electromagnetic and thermodynamic methods of controlling the non-equilibrium structure of a substance. It is
shown that the effectiveness of the magnetic treatment method depends on a number of factors. It is noted that the pri-
mary cause of improving the performance of a tool subjected to magnetic treatment is a change in the properties of the
tool material, which occurs due to the magnetostriction hardening of high-speed steel. It has been established that in
order to sustain the magnetic effect of the tool and increase the tool life of high-speed steel when applying a magnetic
field to the cutting zone, it is necessary to take into account the value of the magnetic field strength, the direction of the
magnetic flux and the cutting conditions in each case.

Key words: magnetic processing, magnetic field strength, magnetostriction hardening, high-speed steel, mag-
netic dispersion hardening.

Lamnauer N. Y. Determining the quality of the manufacturing process of products with a given linear
size // Herald of the DSEA. — 2019. — Ne 2 (46).

An important component in ensuring product quality is the evaluation of the quality of its manufacturing tech-
nology. The quality of the technology is evaluated by the quality of the products received. One of the indicators of the
quality of engineering products is the linear size of the parts. Any product can be produced using various technologies,
but each of them provides not the same quality. High quality is accompanied by increased costs, which in a competitive
market is not always acceptable for manufacturers.

Depending on the needs of the manufacturer regarding quality, it becomes necessary to identify a technology
that provides the desired quality. The issues of creating a tool for assessing the quality of manufacturing parts by the
accuracy of size to determine the gradation of the quality of technology are considered. It is proposed to introduce as-
sessment of technology with intervals of quality.

The research used the theoretical apparatus of probability theory and mathematical statistics. The use of a gen-
eral model of the distribution of the linear dimensions of parts and the found estimates of its parameters is proposed. It
is shown that the proposed model has three different forms of distribution density, as well as the dependence of the av-
erage size on the half-sum of the upper and lower values of their estimates. These forms can identify the quality of
technology as high, medium, and low.

Using the obtained results makes it possible to analyze the quality of the manufacturing process of products
with a change in their processing volume. The technique of determining the quality level of the technological process as
high, medium and low is presented. The results obtained allow us to find an assessment of the feasibility of the number
of products with the desired quality.

The conducted studies help in resolving issues of quality management of engineering products.

Keywords: quality, accuracy, linear size, machine part, manufacturing technology.
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Gavrish P. A., Ermakova S. A. Features of the formation defects the ore-grab loading crane TAKRAF //
Herald of the DSEA. — 2019. — Ne 2 (46).

The purpose of work is the analysis of the reasons formation of the defects metal construction of the loading
crane. In work the specialized technique of the analysis of constructive realization of welded clusters is used. Namely:
the analysis of the factors of influence caused by welding process, the analysis of loadings of welded knot and existence of
transfer of power loadings in knot and also the analysis circuit packing solutions of welded knot of a metal construction.

The three-dimensional model of section of the main beam in the SolidWorks program is created and sizes of
deformations of the main beam when moving the cart are determined by rails. Creation of mathematical model of the
deformation section the main beam. Determination of sizes deformations of a zone fastening internal and external pock-
ets. The dependence sizes of the deformations on distance to an axis and subcart rail is established. Factors to on emer-
gence the fatigue damages of a metal construction are defined. The analysis of the reasons emergence of the fatigue
damages on the main beams of the crane is made. The type of the loading main beams of the crane is defined. Lines of
influence of single force at the mobile loads of the main beams of the ore and clamshell loading crane are built. The
analysis of the reasons of defects established at expert inspection of the ore and clamshell loading crane is made. The
main directions of constructive changes of welded knot of the main beam for increase in a fatigue resistance of a metal
construction of the crane are defined.

Keywords: fatigue damages of a metal konstructions, cyclic loads, influence line, design executions of welded knot.

Stadnik M. 1., Semenchenko A. K., Belitsky P. V., Semenchenko D. A. The influence of aggregation of
the speed of the sleeve conveyor and the combine on the outlet of lava // Herald of the DSEA. — 2019. — Ne 2 (46).

The intensification of processes, which is inherent in modern mining systems, involves increasing the load on
technological, transport and auxiliary equipment of coal enterprises. Freight traffic on mine transport has a high une-
venness, which significantly increases the amount of specific energy consumption for cargo transportation. The reason
for the uneven cargo flow from the lava is the uneven feed rate of the combine during the technological cycle of its op-
eration. Adjustment of the original cargo flow from the bench by adjusting the speed of the downhole conveyor under
favorable conditions allows to minimize the required amount of technological capacity of the silo hopper, its mass, to fit
its dimensions in the dimensions of the cross-section of the gutter. Therefore, the question of determining the possibility
of regulating the speed of transportation of minerals by a conveyor belt is urgent and can greatly simplify the solution of
the problem of introduction of a controlled drive on machinery and equipment of inland transport of a mining enter-
prise. Therefore, the purpose of this work is to determine the analytical method using the results of experimental studies
of the influence of the method of regulating the speed of the lava conveyor on the non-uniformity of the original cargo
flow from the lava. In order to achieve this goal, a mathematical model of the process of formation of the original cargo
flow from a bench equipped with a cleaning combine and a bench scraper conveyor with an adjustable drive was devel-
oped, which takes into account the parameters of the technological cycle of the combine work, the speed and direction
of movement of the combine, speed. Experimentally established: the coefficient of unevenness of the original cargo
flow from the lava is greater than the value recommended by the conventional method of calculating the means of
transport of coal from complex mechanized lava. Established analytically: the largest reduction in the unevenness of the
original cargo flow from the lava in the experimental conditions without changing the design of the lava conveyor is
achieved by stepwise control of the conveyor speed with two-speed drive motors with a ratio of low and high speeds is
less, but is less.

Keywords: mining system, coal enterprise, mine traffic, speed regulation, lava conveyor, adjustable drive.

Kholodniak Yu. S., Podliesnyi S. V., Kaporovych S. V. Features of application of simplified method
of power calculation of plane trusses under conditions of forced oscillations // Herald of the DSEA. — 2019. —
Ne 2 (46).

The analysis of existing methods of power calculation of trusses under the influence of forced oscillations is
performed. When considering the forced oscillations of flat trusses, two-dimensional models are used, which are com-
plex for wide practical use. Their implementation requires in-depth mathematical training and complex computational
tools. Therefore, they are difficult to apply in normal engineering practice. Simplified techniques oscillating force anal-
ysis of trusses does not exist. The aim of this work is to develop a simplified two-dimensional mathematical model of
forced oscillations of flat trusses, followed by the use of this model in their power calculations. The mathematical mod-
el proposed in this paper describes the oscillations of a weightless truss with a point mass with simultaneous action of
vertical and horizontal harmonic disturbing forces on them. The model is based on the method of forces, establishes a
link between the movements of the trusses and the forces that act on it. Together with the model, the dependences for
calculating the resonant frequencies of the oscillatory system are obtained. The performed developments allow to de-
termine the dynamic characteristics of the oscillatory process and to calculate the strength, stiffness and stability of the
truss. The method of such calculation is implemented in Mathcadl5 and has been successfully tested on a number of
educational tasks. The results of the work can be useful for students and teachers of technical universities, as well as
practitioners performing power calculations.

Keywords: plane trusses, forced oscillations, mathematical model, resonant frequencies, power calculations.
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Voloshin A. 1., Tsyganash V. E. Prospects for improving the management system for DSP-15 // Herald of
the DSEA. — 2019. — Ne 2 (46).

The analysis of the control system developed for the DSP-15 arc steel-smelting furnace was carried out, its
drawbacks were noted and promising solutions were identified for further improvement of this system. An approach is
proposed to determine the optimality of the operating mode of the power circuit of an object, on the one hand, invariant
to the size and shape of the input signals, which may not be differentiable, and on the other hand, it is relatively easy to
implement. The possibility of representing the criterion for optimizing K, (r) both in the phase-frequency domain

(PFD) and in the time domain allows one to formalize the variation principle of reciprocity in these areas and consider
the obtained values as clusters of system paradigms that complement each other well. When presenting signals in the
PFD, this makes it possible to reduce the dimensionality of space and at the same time take into account the current
changes occurring in it due to the introduction of a relative reference system. Such an approach to estimating the change
in energy in the system is also convenient because, with optimal operation of the system, it is possible to combine the
range of acceptable values and lead the process without approaching the optimal trajectory as in existing methods, but
conduct it directly along this trajectory, which positively affects the efficiency energy conversion. The advantage of this
method is to increase the speed of the control system and the possibility of more efficient control using the optimizer.
Improving the efficiency of the optimizer contributes to the selection of low-frequency component, which characterizes
the power, and allows better alignment of the effective performance ranges of the optimizer with the analyzed signals of
the control system. To confirm and implement the marked advantages of the system it is planned to carry out tests in
two stages.

Keywords: energy consumer, decomposition and aggregation of the system, operational speed, power source
capacity utilization factor.

Hurkovskaya S. S., Krasovsky S. S. The use of modern systems of engineering analysis in the design of
equipment // Herald of the DSEA. —2019. — Ne 2 (46).

This article discusses the need to introduce modern computer simulation and engineering analysis methods
based on FEM into the educational process. Engineering analysis programs based on FEM allow with sufficient effi-
ciency and accuracy to evaluate the behavior of structures that do not fit into the canons of analytical and "semi-
analytical" dependencies. The use of a full range of computer-aided design systems reduces the material consumption of
a product by 20-25%, production costs by 15-20 %, shortens the product creation cycle by about 2 times, improves the
quality of the product and, as a result, improves the competitiveness of the enterprise. In addition, in the process of cre-
ating new machines, it is sometimes extremely difficult or very expensive to carry out their tests under the conditions
provided by the field of application. At the same time, the equipment being created must have high reliability, durability
and performance after mastering mass production. Abaqus, the most popular and powerful calculation package in the
world, is considered as the main product used to solve the problem. The main stages of the calculation of the stress-
strain state of the gearbox with a view to its further modernization, as well as the results of the calculation are consid-
ered. The basic principles that should guide the choice of the type and size of the grid of finite elements in order to ob-
tain the most accurate results with minimal machine time are considered. It should always be remembered that the finite
element method itself is a method of numerical approximation, and it cannot give absolute accuracy. However, the use
of modern CAE computer modeling systems helps the engineer to quickly assess the vulnerabilities in the structure,
improve them, and if necessary, upgrade the structure as a whole.

Keywords: finite element method, Abaqus software package, strength analysis, stress-strain state, gearbox,
body, finite element, engineering analysis.

Jhartovsky A. V., Kravchenko V. L., Borovikov N. U. Automation adjustment and control of the installa-
tion mode of the electrophysical treatment // Herald of the DSEA. — 2019. — Ne 2 (46).

One of the promising methods of improving the wear resistance and reliability of the instrument are the meth-
ods of electro-physical processing. Treatment by impulse electric current on a layer of paste from dispersed materials
allows to receive coatings from a deposited layer of a given chemical composition with high quality of the surface layer.
In developing the equipment for the implementation of pulsed electro physical processing, there are high requirements
for compliance with the processing parameters. It matters the energy and power of the electric impulse. It is from the
chemical composition of the paste of dispersed materials and these energy parameters depends on the wear resistance of
the coating layer obtained on the surface of the tool. The process does not require high energy costs. Among the disad-
vantages of this method is the need to improve the management of electrical discharge parameters.

The work is devoted to the improvement of equipment for electro physical processing. The tasks are to develop
a pulse electro physical processing unit and software that provides precise control and compliance with the electrical
pulse parameters for controlling operating modes. The device for impulse electro physical processing and software is
developed, which provides precise control and observance of the parameters of the electric pulse for control of operat-
ing modes. As part of this installation, there are two functional parts of the power and controlling logic, through which
the algorithm of the system is implemented. In the developed program implemented algorithms for selecting the mode
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of operation of the installation, control of the entered values, pulse generation, determination of power and pulse energy.
The program is created in the programming language C in the Keil u Vision 5 software environment. The control pro-
gram is intended to enter parameters of the mode of operation of the installation and control of the entered values, pulse
generating, determination of power and pulse energy. The help of the developed program implements the logic and al-
gorithm of the system.

Keywords: algorithm, program, control, system, power, energy, impulse.

Luta A. V., Tatarenko O. V., Afanasieva M. A. Development of a software algorithm of automatic cli-
mate control system using STK «KKONTAR» // Herald of the DSEA. — 2019. — Ne 2 (46).

In the article the automatic climate control system of the office was developed by developing of the software
algorithm with the help of STK «KONTAR». The complex «KONTAR» of modular devices is intended for the solution
of a wide range of tasks of automation of heat supply, ventilation, air conditioning, automation of boilers, electric heat-
ers and other power plants. The software and hardware complex of the Moscow Thermal Automation Plant is a system
of modules that perform the common task of distributed control and information gathering, interconnected interfaces
and common protocols of exchange. The functional scheme of the automatic climate control system was developed. The
software algorithm of the climate control system in the office was developed using the Kongraph software environment.
In the developed software algorithm the systems of control of shutters, temperature control, level of humidity and level
of carbonic gas in the office were implemented. The software algorithm of shutters control of air supply was developed.
The software algorithm of humidity regulation in the office was developed. The software algorithm of control of level
of carbonic gas in the office was developed. The software algorithms of master-controller MCS, slave-controller MCS5
and relay module MRS by the functional block diagram language in the Kongraph software environment were devel-
oped. The conversion and translation of developed software algorithms was implemented by using the Keil software
environment. Console software environment was used in order to download bin files gotten after translation into con-
trollers. Developed software algorithm of the automatic climate control system in the office be using STK «KONTAR»
can be used in other apartments. In order to adapt it for other apartments it is necessary to correct the specified parame-
ters of temperature, humidity and level of carbonic gas if conditions are different.

Keywords: climate control, humidity sensors, controllers, algorithm.

Luta A. V., Hryakov A. V., Afanasieva M. A. Designing of wireless remote control of an automated cli-
mate control system indoor // Herald of the DSEA. — 2019. — Ne 2 (46).

In order to improve the usability of the automated climate control system in the room, a wireless control panel
based on the laboratory stand - the software and hardware complex KONTAR of the Moscow Thermal Automation
Plant, equipped with controllers, sensors and actuators used in climate control systems for indoor air was developed in
the article. The wireless control panel of the automated microclimate control system was designed for the previously
developed system of automatic control of air temperature and the air ventilation system in the room. Using this wireless
remote control at any time, you can perform some operations for changing the climatic parameters in the room without
getting up from the workplace, very easily, by pressing the buttons on the wireless control panel. Software algorithms of
automatic control of air temperature and air ventilation in the room were successfully implemented on the stands of an
experimental model of a climate control system based on instruments of the KONTAR software complex. It provided
the basis for developing a wireless control panel of this climate control system. To fully cover the functionality of the
system in the wireless control panel 4 buttons are implemented with functions: switching between automatic and auto-
mated control modes; on / off the air heating system; on / off the air cooling system; on / off the air ventilation system.
KiCad software was used for designing electrical circuit diagrams and printed circuit boards. Electrical circuit diagrams
of the receiver and transmitter have been developed. An electrical circuit diagram of the interface board has been devel-
oped. Designed circuit board has been developed. The developed schemes and the wireless control panel can be used in
automated climate control systems in the room.

Keywords: climate control, control panel, pairing scheme.

Tsiganash V. E., Beloivanenko Y. S. Electric power system efficiency improvement // Herald of the
DSEA. —2019. — N\e 2 (46).

This work considered the possibility of developing a new method of optimal control and introducing “in large”
optimization into the process of energy conversion. That is, to be able to make optimal use of resources at each stage of
energy conversion, in all modes of system operation, using all available resources, subject to the obligatory observance
of many actual existing restrictions, which are not possible to neglect: energy, information, computing and others. The
main goal of this approach to solving the optimization problem is to increase the dynamic properties of the electric
power system. To solve this problem, a new optimal control criterion was proposed by us and based on the power sup-
ply factor. This criterion makes it possible to develop a model for the process of energy transformation in which meas-
urements and filtering on the one side, management and regulation on the other side are in particular interrelation be-
tween duality. The proposed criterion, based on the power supply, makes it possible to abandon parametric optimization
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and implement the solution of the problem directly through the functional, to be able to represent signals in both
the frequency and time domains, significantly expanding the area of its use. This principle of duality allows the multi-stage
task to be presented not in the form of a multi-stage “decision tree” as in dynamic programming, but only in three stages of
reference - relative, absolute and figurative. Reducing the steps significantly increases the speed of the task solution pro-
cess. This effect has been confirmed in industrial conditions and in induction and arc steel-smelting furnaces.

Keywords: power system, energy-saving control, model based on the frequency method.

Melnykov O. Yu., Kadatsky M. A. Development of an information system for the approximate finding of
indicators of an athlete thrower using mathematical modeling of nucleus pushing and the use of neural network
technologies // Herald of the DSEA. — 2019. — Ne 2 (46).

The thesis describes the main factors affecting the range of the nucleus. A formula is given for calculating the
range, from which it follows that the smaller the force acting on the core, the greater should be the direction angle of
this force, and at a certain angle for an angle, an optimal combination of all quantities occurs, which leads to a maxi-
mum range of the projectile. The task of designing a system is formulated - an application capable of calculating the
main indicators and the result of an athlete in order to use them in the training process to achieve maximum communi-
cation between the force and speed of the thrower. An information model of such a system was developed in the form
of a set of UML diagrams (use-case diagram, class diagram). Software implementation of the model is described. The
results of the software product, showing how fast, with what angle of release and with what force an athlete must push
the core to achieve the maximum range of flight, are given. It is concluded that the description of sports equipment sole-
ly by the equations of mechanics may not take into account a number of factors which, being of minor significance for
the absolute values of the results, can have a serious impact on the relative indicators. The possibility of using modern
methods to solve the problem of forecasting is substantiated. The data on the characteristics of eight athletes (age,
height, body weight, the preferred method of throwing), as well as their athletic performance (initial speed of the nucle-
us, throwing angle, height of free hand and distance of flight) are given. Two forecasting tasks were formulated: based
on the available data on the age, height, and body mass of the athlete, as well as the characteristics of the core flight,
determine the range of this flight; according to the available data on the age, height, body mass of the athlete, as well as
the range of the kernel’s flight, determine the optimal combination of flight characteristics — initial velocity, angle and
separation height. A method of artificial neural networks with a two-layer perceptron architecture, an activation func-
tion by sigmoid, and an error back-propagation algorithm for network training is proposed. Examples of calculation in
the environment of Deductor Studio Lite are given.

Keywords: shot put, range, design, information system, unified modeling language, forecasting, artificial neu-
ral network, perceptron, sigmoid, network training.

Molchanov V. F., Chernyshov A. V. Raising of non-stationary border task of filtration of liquid in a po-
rous environment // Herald of the DSEA. — 2019. — Ne 2 (46).

In the article conformities to the law of process of filtration of technological liquids are investigational through
porous materials. On the finish operations of metal-workingness an important value is acquired by application of lubri-
cating-coolings liquids. In the process of exploitation of liquid continuously and intensively contaminated the particu-
late matters of metal-workingness. For renewal of primary properties technological liquids are purged from mechanical
admixtures. A most wideuse is got by the methods of cleaning of technological liquids by filtration. Use of filtration for
cleaning of technological liquids most effectively, because during filtration through the layer of porous materials it is
possible to attain complete extraction of particulate matters from liquids. However features of structure of poresing
space cause row of the specific phenomena, arising up at motion of liquids in ductings of porous environment.

A research purpose is a study and establishments of conformity to the law of process of filtration of technolog-
ical liquids through porous materials. During filtration of technological liquids through the layer of porous materials the
porous environment of filter partition is increased with a change its porosity. A change porosity takes a place due to
diminishing of volume of pores of poresing space, because particulate matters together with a liquid get to the pores of
ductings of poresing space and hang up in them. The conducted researches allowed to expose and study conformities to
the law of process of filtration and set the law of change porosity of porous environment. On the basis of the set law
differential equalization which allows at the set initial and scope conditions to formulate raising task of filtration of liq-
uid through the layer of particulate matters of variable porous environment of filter partition is shown out.

Keywords: technological liquids, particulate matters, filtration, porous materials.

Isikova N. P., Reshetnyak T. V., Ovsyannikov R. R. Mathematical modeling of the formation of a multi-
dimensional assessment of the student // Herald of the DSEA. — 2019. — Ne 2 (46).

The article describes the method of integral assessments used in the construction of mathematical models in the
educational process. A review conducted of the sources on the design of integrated assessments at assessing the
knowledge and skills of a student and an assessment of the quality of education in an educational institution. The crite-
ria used for the analysis of the educational level of the student are considered. The method of using additive, multiplica-
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tive and additive-multiplicative convolution is given. The advantages and disadvantages of using these methods for the
construction of an integrated assessment were underlined. Proposed to use the Choke fuzzy integral to eliminate these
drawbacks. The advantages and disadvantages of this method are considered. To provide a high-quality assessment of
the student, a multi-dimensional assessment offered. Proposed to include data on the psychological characteristic of the
student in the process of building a multidimensional assessment of the student. These types of data generated at the
request of a teacher, psychologist, student or parents. The multiparameter assessment contains resulting from the check,
processed in a special way and combined into a single completely psychological and pedagogical information about the
results of the education of the student. Multi-parameter assessment uses the criteria for assessing the knowledge, skills,
abilities and personality characteristics of the student, as well as his creative development. The method of multidimen-
sional assessment, proposed for use in assessing the student, allows you to get a comprehensive assessment of the
knowledge and skills of the student, as well as allow you to describe his personal characteristics and creative develop-
ment. Monitoring the dynamics of a multi-parameter assessment will allow you to track the development of each stu-
dent during the completely educational process.

Keywords: integral assessment, multiparameter assessment, modeling of the educational system, knowledge
assessment, criteria, analysis of the educational level, competence, characteristics.

Reshetnyak T. V., Isikova N. P. Development of a neural network computer model for managing a ma-
jor educational system // Herald of the DSEA. —2019. — Ne 2 (46).

The article analyzes the relevance of the task of increasing the efficiency of the functioning of a large educa-
tional system. The features of modernization of vocational education in Ukraine are considered. The problems of the
existence of a modern school are determined. The possibility of using artificial neural networks as a tool for solving
problems of improving the quality of management is considered. The importance of timely forecasting was emphasized
to increase the efficiency of managerial decision-making and reduce the risks of unpleasant consequences. As an output
for the constructed model, an indicator for assessing educational institutions is proposed. Based on the selected indica-
tors of the criteria of quality, accessibility and efficiency of resource use and the final assessment of educational institu-
tions, a neural network model was built that will allow us to predict the level of the final rating of the educational insti-
tution. A graph was built that demonstrates a graphical view of a neural network consisting of neurons and synoptic
connections. To assess the degree of deviation of the predicted data from the accepted as a reference, a dispersion dia-
gram was built. When visualizing the diagram, two lines were constructed corresponding to the permissible error level.
The What-if visualizer was used, which allows you to change the input data and calculate the level of the final grade of
schools using the developed model. The possibility of using the constructed neural network model to manage business
processes in the educational system in modern socio-economic conditions of Ukraine’s development is emphasized.

Keywords: neural network model, forecast, quality of education, rating of educational organizations, graph,
neurons, synoptic connections, risks, quality of management, modern school.

Shevchenko N. Yu., Bagach S. G., Potapov D. S. Mathematical ground of choice of architecture of com-
puter network as an element of informative infrastructure of educational organization // Herald of the DSEA. —
2019. — Ne 2 (46).

In the article the question of the effective use of informative resources is considered through the construction
of informative infrastructure of organization the inalienable element of that is her computer network. Going is certain
near the choice of architecture of computer network as an element of informative infrastructure of educational organiza-
tion through determination of efficiency of functioning of computer network by means of imitation design.

It is marked that computer networks are the discrete systems with stochastic character of functioning, queuing
systems, for planning of that an imitation design is used. An imitation design allows to work out recommendations in
relation to the topology of network that will provide most efficiency of informative exchange depending on the size of
inwardly-network traffic.

Efficiency of informative exchange is offered in a computer network with the set structure to estimate through
determination of output-input ratio from position of information transfer. For the imitation design of work of computer
network a package is used for the imitation design of Simulink, namely for the imitation of permanent stream of re-
quests the built-in are used in SimEvents elements of pseudocasual generation of numbers that are based on the formu-
las of exponential and discretely-even distribution.

It is set on results a design, that most efficiency of informative exchange is arrived at the use of computer net-
work with a topology "star" on condition of the subzero informative loading, and also at the small changes of input
stream. At the high entrance loading, and also her dramatic changes the best technical indexes are demonstrated by the
network built on the base of topology "binary tree".

A conclusion is set forth that the choice of optimal calculable network structure on the basis of estimation of
quality of her functioning allows to promote efficiency of informative exchange.

Keywords: informative infrastructure, computer network, imitation design, architecture, informative ex-
change, output-input ratio.



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 2 (46), 2019. 217

Podliesnyii S. V., Yerfort Yu. O., Stadnik A. N. Didactic and acmeologic aspects of training gifted stu-
dents with regard to the theoretical mechanics competitions // Herald of the DSEA. — 2019. — Ne 2 (46).

The training of the specialists with good creative abilities, professional knowledge and skills is necessary to
boost the innovative high-tech economy. The higher education industry is focusing on discovering new talent and work-
ing with gifted students. Competitions between students represent one of the ways to fulfill the purpose of finding stu-
dents talented in technics and helping them to develop their creative abilities. This article tackles the didactic and acme-
ological aspects of such work. After considering the purposes and functions of the competitions the authors come up
with propositions of how to improve competitions, they show basic principles of searching for new talent, explain the
necessity of this process and provide recommendations on how to organize the learning activities in the best possible
way including by selecting tasks for improving creative abilities, finding proper motivation factors and choosing work-
able benchmarks for assessing student’s achievements.

The process of preparing tasks for competitions should fit pedagogical, psychological and methodical criteria.
The academic stuff preparing students for technical competitions should be competitive and highly motivated so that
they can inspire students to develop their skills and gain knowledge. The good result can be achieved only under condi-
tion of achieving the right balance between learning, social and psychological motives when students are keen to work.
The authors published the Learning Course for Technical Student which helps to learn how to solve advanced tasks in
Theoretical Mechanics. This Course should be considered as methodical support in the system of preparing students for
competitions. The authors also propose the method of selecting students for technical competitions.

Keywords: student competition, theoretical mechanics, didactics, acmeology, competence, creativity,
motivation.





