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AHOTAIII

TEXHIYHI HAYKU

Bonpnapes C. B., Menagoga IO. B. IIpoexTyBaHHSI aBTOMATHYHOI TEXHOJIOTiYHO] JIiHil TpaHCHOpPTYyBaH-
HS MaTepiaiB s npouecy riapodoodizanii / Bicauk JIMA. — 2018. — Ne 2 (44).

OpHUM 3 BUMOT 70 €JIEKTPOJIB ISl PyYHOTO JyTOBOTO 3BApPIOBAHHS € JOTPHMAHHS IEpe 3BApIOBAHHSAM per-
namenToBaHoi 3a JICTY BoMOTOCTi TOKPUTTS, IO TOCSTAETHCS TOMEPEIHBOI0 BUCOKOTEMITEPATYPHOIO TIPOKAIIKOIO TIPO-
TSATOM TPUBAJIOTO MPOMDKKY 4dacy. lle mprBoANTh A0 10JaTKOBOT BUTPATH €NEKTPOEHEPTii i iICTOTHOMY MiJIBUILEHHIO
co0iBapTOCTi 3BapeHUX KOHCTPYKUii. [Ipu npoBeneHH] 3BapioBalbHUX pOOIT HA BIAKPUTOMY TOBITPI BUKOHaHHS IPO-
KaJmi mpobjeMaTHYHO 4epe3 crenudiky BUpOOHHYMX YMOB. 3 METOIO OZIEp>KaHHS BOJIOTOCTIMKHX €JIEeKTPOIB, IO 3a-
0e3meuyoTh cTablIbHO BUCOKI 3BapIOBaIbHO—TEXHOIOTIUHI BIACTUBOCTI TIPH CTIPHUSTINBHX TiTi€HIYHUX XapaKTePUCTU-
Kax HE3aJISKHO BiJl YMOB 1 TPHBAJIOCTI 30epirants, Oyja po3poOscHa CreliaJbHa TEXHOJOTIS iXHBOTO BHPOOHHIITBA.
Jlo mporiecy BUTOTOBJICHHS €JIEKTPOJIB Y paMKax JiF0o4oi TEXHOJIOTil BBOJUTHCS NOAATKOBA TEXHOJOTIYHA Omepamis
rizpodo0bizamii, sika BiMOYBAETbCSA 3a TOIMOMOTOIO CHPOEKTOBaHOI ycraHOBKH. CaMm mporec riapodobizamii momsrae
B 00pOOIIi €NEeKTPOTHUX MOKPUTTIB BOJOTOCTIHKMMHU KOMIIO3HUIIISIMU. 3 LIEF0 METOI MOXKYTh OyTH BUKOPUCTaHI KOMIIO-
3MLIT PI3HUX CKJIA/IIB, HAMPHKIIA], TOJTIMEPHI KOMITO3MIIT, Y4 PO3YMHHU Ha OCHOBI KPEMHIHOPraHIYHUX 3'€AHAHB TOIIO.
Bynu 3po6ineni cnipobu rigpodo0izanii kpeMHIHOpraHiYHUMY 3'€JHAHHSIMHU H SNIEKTPOJHNX MOKPHTTIB, IO TaKOX Ma-
I0Th TIOPUCTY CTPYKTYpy. Juis i€l MeTH BUKOPHCTOBYBAJMCS TPOJYKTH TiIPOIII3y ITUICUTIKATY (TETpaeTOKCiCHIIaHy)
i ruzipodobi3yroUn NoMieTiIeH— 1 noyimMeTuriapo-cuinokcanoBi pianau ['KXK—94 ta 'KXK—94M. INirpockonivHicTh eie-
KTPOJIB Micyisi 00pOOKH TaKMMHU MOKPHUTTSIMU 3HAYHO 3HIKYEThCs.. OTpUMaHi B TaKHH CIIOCiO BOJOTOCTINKI eNeKTpoan
TiTaBAIACS TEXHOJIOTIYHNM ICIIUTAaM y BUPOOHMYUX YMOBaX. Pe3ybpTaTi iciUTIB MMOKa3au, 0 MeXaHiuHi BIaCTHBO-
CTi 1 XIMIYHHH CKJIQJl HAIIABIEHOTO METaly He YCTYNaroTh BIACTHBOCTSAM METaly HAIUIaBICHOTO 3BHYAHHUMH €JIEKT-
pollamMH, 110 MPOUIUIK MoNepeaHto npokanky npu 350°C B mimHi 2 roqud. TakuM YuHOM, po3podiieHa yCTaHOBKA JI0-
3BOJISIE O/IEPXKYBaTH BOJIOTOCTIHMKI €1eKTPOIH 3 BHCOKMMH 3BapIOBAJIbHO-TEXHOJIOTIYHUMH BJIIACTUBOCTSIMU M yCYHYTH
BHCOKOTEMIIEPAaTYpHY OOpOOKY eJeKTpOJiB mepell X BUKOPHCTAHHSM, CIPOCTHTH YMOBHU 30€peKEHHS, YNaKyBaHHs
1 TPAaHCTIOPTYBAHHS TOTOBHX €JIEKTPO/IiB.

KoarouoBgi ciioBa: pydne gyrose 3BapioBaHHS, €NEKTPO, HOKPUTTS, THApo¢0oOi3alis ,BHPOOHUIITBO, IPOKAIIO-
BaHHS, KOMITO3HIIisl, MEXaHIYHI BIACTHBOCTI, BUPOOHNYi YMOBH.

Bbukoscbkuii O. I'., JlanteBa I'. M., [acbko M. II. OcobamnBocti popMyBaHHSI MJIa3MOBOr0 MOKPHUTTH
B 3aJ1€KHOCTI BiJl BUAYy HanujawBanux marepianis // Bichnk JJIMA. — 2018. — Ne 2 (44).

3a3HayeHa poOoTa NPHUCBSIYCHA AOCTIIKEHHIO TaKUX BAXJIMBUX IMHUTaHBb, K TEMIIEpaTypa IIa3MOBOTO IIOTOKY
3 METaJIeBUMH YaCTHHKAMH, THCK WOTO Ha OCHOBY, 3MOYYBaHHS 1 PO3TIKaHHsS HAITMJICHOTO Marepiajly 10 ITOBEpXHi,
a TaKOXX KOPEryBaHHIO iICHYIOUOI TEXHOJIOTI] HallMJIEHHs Ha ITiICTaBl OTPUMaHUX Pe3yJIbTaTiB.

BumMipstHO Temmeparypy Ta OyIOBY YaCTHHOK PO3IMIIOBAHUX MaTepialiB y BUTJLIAI CTPYMOBEOYUHX IPOTIB
Ta NOPOLIKONMOAIOHNX MaTepialliB 3 ypaxyBaHHAM OZHOYACHOTO BIUIMBY IIa3MOBOTO IIOTOKY. BumipsaHO BennuuHy TH-
CKY IUIa3MOBHX CTPYMEHIB Ta HOTO BILIMB Ha ()OPMYBaHHS HOKPHUTTA. JlOCITiKEHO XapaKkTep pO3TiKaHHS Kparenb pij-
KOTO CIDIaBY B 3aJIGKHOCTI BiJl CTaHy IOBEPXHI OCHOBH. [IpoBeneHi JOCHiIKEHHS BIUIMBY Yacy IpoOOCTPYMUHHOI 00-
poOku Ha MOpQoorito 00poOITIOBaHOT MTOBEPXHI 1 MIIHICTh 34EIUICHHS IIa3MOBOTO TIOKPUTTS 3 OCHOBOIO Ta BCTAHOB-
JeHO TpadiuHy 3anekHICTh. [loOymOBaHO 3aJIeXKHICTh ONTHMAIBHOTO CITIBBIIHOIICHHS PO3MIpIB  Kpareib
Ta MiKpopenbedy, o 3ade3nedye HalOUIbITy MIITHICTh TOKPUTTS, HAHECEHOTO CTPYMOBEAYYUM JIpoToM. CKOpEeroBaHo
ICHYIOUY TEXHOJIOTIO 1 TEXHIKY HAIIMICHHS [T TOKPAIIECHHs IIPane3JaTHOCTI TOKPUTTIB, OTPUMAaHUX 3 BUKOPUCTAHHSIM
CTPYMOBEAYUOTO APOTY.

KarouoBi cioBa: mia3mMoBe HanMIeHHS, CTPYMOBEIYUYHH JApPIT, XapakTep pyHHYBaHHS, MIIHICTD 3UeTJICHHS,
KaJIOpIMETPHUPYBaHHS, MIKPOPEIbe(] TOBEPXHI, 3MOUYBAaHHS ITOBEPXHI.

BaacoB A. ®@., Kymiiii I'. M. BucokonpoaykTuBHHii CmOci0 BUTOTOBJIEHHSI CTAJeBUX KOHCTPYKUid //
BicHuk JI/IMA. — 2018. — Ne 2 (44).

[TigBuIeHHEsT TPOIYKTHBHOCTI PyYHOTO JAYTOBOTO 3BAapIOBAaHHS (HAIUIABIECHHS) 1 MOITYK HOBHX BHIIB CHPOBH-
HU 17151 IXHBOTO BHT'OTOBJICHHS SIBJISIETHCS OJHUM 13 TOJIOBHHX 3aBJaHb, L0 CTOSATH Iepe/l pO3pOOHNKAMH 3BaplOBallb-
HUX 1 HamIaBouHMX MatepianiB. OmHNM 3 epeKTHBHUX CIIOCOOIB IiJBHIEHHS MPOIYKTUBHOCTI (KoedilieHTa HarIaB-
JIeHHS ¥ TOIMHHOI MIBUAKOCTI IUIABIICHHS €JICKTPOIIB) € BBEACHHS /0 CKIAAY ITOKPHUTTS €K30TEPMidHOI CYMIIli y BH-
IS/l OKCHZIIB 3aj1i3a W allOMiHIEBOTO MOPOIIKY B KUIBKOCTAX IOCTAaTHIX Ajst i yTBopeHHs. Po3poOieHi cratucTudHi
MOJIEJi, 10 TO3BOJISIIOTh BU3HAYUTH ONTUMAIBHHUA BMICT €K30T€pPMIYHOT CyMillli i TOBIIMHM MOKPHUTTSI €JEKTPO/IIB PU
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MiHIMaJIbHUX BTpaTaxX €JIeKTPOJHOTO MeTaly IpH BH3HAUYEHHI MAaKCHMAIBHUX 3HAYCHB: KOeQiIlieHTa PO3IUIaBICHHS
€IIEKTPOJIa ¢, MIBUJKOCTI TIABIEHHS MOKPUTTA eneKkTpona V., KK/l HarpiBaHHs eneKTpomay #,., BiJHOIIEHHS TEMI0T
Q.in/Q.,, ONTUMAIBHAX 3HAYCHb IIBHJIKOCTI IUIABICHHs enekrpona V. Ta KKJI HarpiBanHs BupoOy 7, IlpuBeneHi
CKJIaJIOBI €KCHEPUMEHTAIEHO BH3HAUYEHOT'O MUTTEBOTO TEILIOBOTO OajlaHCy TUIABICHHS EIEKTPOIIB 3 €K30TEPMIYHOIO
CYMIILIIIO B MOKPUTTI. MexaHiuHi BIACTUBOCTI 1 XIMIYHHIH CKIIaJl METaNy LIBiB, BUKOHAHUX PI3HUMH MapTiIMH PO3p00-
JIEHUX €JIEKTPO[IIB, MOBHICTIO 3a10BONBHSIOTE BuMoram ['OCT 9467-75 no enexrpoais tumiB E46 (ET-3), ESOA (ET-2)
i E60 (ET-4). Bwmicr rasiB y Metaii, HalulaBIEHOMY €JIEKTPOJAMH 3 €K30TEPMIUHOIO CyMIMINII0, OJM3bKO JI0 3HA4YCHB,
XapaKTepHUX Ul eNEeKTPOIiB 3 OCHOBHHM THUIIOM IOKPUTTS. MakcHMallbHE 3Ha4eHHs KOe(iLlieHTa PO3ILIaBIIOBAHHSI
€JIEKTPOJIa 3HaXOIUTHCS TIPU BMICTY KIJIBKOCTI €K30TepMidHOI cyMiri B Mexax 40...55 % 1 koediuieHTy MacH MOKpUT-
11 0,6...1,0. OnTiUManbpHe 3HaYCHHS [BH/KOCTI IUIABICHHS €JIEKTPOAa 3HAXOMUTHCS IPH BMICTY KUTBKOCTI €K30TepMiy-
Hoi cymimni B Mexax 40...55 % i koedinienty macu mokpurts 0,4...0,8. MakcuManbHe 3HaYSHHS IIBUIKOCTI TUIABJICH-
HS TIOKPHUTTA €NIEKTpoJia 3HAXOAUTHCS MPH KUIBKOCTI €K30TepMidHOI cymimni B Mexax 35...55 % 1 xoedimieHTy MacH
nokpurts 0,6...0,65 1 0,9...1,0. Makcumansne 3HaueHHs KKJI HarpiBaHHS eJ€KTpONY #, 3HAXOAMTHCS HPU BMICTY
KiNIBKOCTI eK30TepMiuHOi cymimmi B Mexkax 40...60 % i ToBmman mokputTs enextpomy (0,9...1,4)-107 m.
KurouoBi ciioBa: pydHe 1yroBe 3BaproBaHHsI, IPOLYKTHUBHICTb, €IEKTPOIHE MOKPUTTS, KOe(iLliEHT HAILIABICHHSL.

Bogk A. O., bepexxnuii C. I1., Kanycrsn O. €., Ocino M. 10., Auapyumenxo M. L., Bpuxos M. M. 3Hococriii-
KiCTh BHCOKOBYIVICLIEBHX CIVIABIB B YMOBaX rigpoadpa3usHoro 3HomyBaHHs // Bicauk JUIMA. —2018. — Ne 2 (44).

B po6orti mpoBezeHo HatypHi BunpoOyBanHs ctaii 120I'3C2 micis rapTyBaHHsI Bijl PI3HUX TEMIIEparyp, a TaKoX
MeTally, SIKMH HaIUIaBJIEHO €KCIEPUMEHTAILHUMH eekTpoaamu. CKilaj eleKTPOAHOTO TOKPUTTS 3a0e3reuye OTpUMaHHS
HAIUIABJICHOTO IIAapy, SIKAK 32 XIMIYHUM CKJIZOM i CTPYKTYPOIO € IICHTHIHNM 0 HAIUIABKH MOPOIIKOBHM apoTom I1I1-
AH170. ExcriepumenTasnbHi 3pazku 75 X 50 X 5 MM BcTaHOBJIEHO mopyd 3 etanoHHuMH (CT3) y poOouoMy TpakTi Mylib-
nonpoBoay 3eMcHapsity ['TIII-15. XapakrepHoro 0cOOIMBICTIO 3HOLTYBAaHHS JieTajeld poO04oro TpakTy 3eMCHapsIIy € Be-
JIMKWH Jliara3oH YMOB pyHHYBaHHS IOBEPXOHb, OCKUIBKH KyT aTakH TipoaOpasuBHUX CTPYMEHIB MOXe 3MIHIOBaTUCH Bijl
0° mo 90°. 3a Manux KyTiB aTaKu pyHHYBaHHS BiIOYBAa€ThCS MEPEBAKHO 32 PAXYHOK KOpO3ii. Ko KyTH aTaku HaOmKa-
I0TBCS IO KPUTHYHUX, PyHHYBaHHS BiOYBa€ThCsl B PEXMMI MEXaHIYHOTO 3HOIIYBAHHA. 3pa3Kd BCTAaHOBIEHO peOpaMu
Ha3yCTpid Tipoabpa3sMBHOMY CTPYMEHIO, TOMY BHIPOOYBAaHHS OHOYACHO BiIOYBAJIHMCH SK B PEKMMi KOPO3IHHOTO 3HO-
nryBaHHS (OOKOBI TIOBEPXHI), TaK i B peXKUMI MEXaHIYHOTO 3HOITYBaHHS (KpalKu 3pa3KiB, Ki 3a3HAIOTh pyWHYBaHHS IIPH
BEJIUKHX KyTax aTaku). BunpoOyBaHHs MPOBOIMIIN BIIPOJIOBXK TEpioy TpaBeHb-rpynens 2017 p.

B pe3ynbTarti BUpoOyBaHb BCTAHOBJICHO, 10 KOPO3iifHUI 3HOC 3pa3KiB 3arapToBanoi crami 120I'3C2 mo m’situ
pasiB Bume, Hix 3paskiB i3 Ct3. IIpote crifikicTs 3paskis crami 120I'3C2 no MexaHiYHOI CKJIaJ0BOI TiJp0oabpa3suBHOTO
3HONIYBaHHS B CEPEIHHOMY B I’SITh pa3iB BHUIIE. Uepes Iie MacoBHUil 3HOC eTaJOHHUX 3pa3kiB i 3paskiB ctami 120I'3C2
OyB MpUOIU3HO OJJHAKOBMM. MacoBHil 3HOC HAILUIABICHUX 3pa3KiB BUSBUBCSA BTPUYI MEHIIMM 3a 3HOC €TATOHHHX 3pa3-
kiB. e CBiUUTH TpO Te, MO HAIUIABICHUN METaJI BOJOJIE IMiIBUIICHO0 3HOCOCTIHKICTIO SIK JIO MEXaHIYHOI CKIIaJI0BOL
rizpoabpa3uBHOTO 3HOITYBAaHHS, TaK 1 10 KOPO3iHHOI.

Kuarwouosi cioBa: rinpoabpa3uBHe 3HOLIYBaHHS, BUCOKOBYTJICLEB] CIUIABH, HAIJIaBKa, MEXaHIYHEe 3HOIIYBaH-
Hs1, KOPO3isi, 3HOC, 3HOCOCTIHKICTb.

I'agpum I1. A. YnHHNKH, sIKi BIVIMBAIOTh HA YTBOPeHHs AedeKTiB 3BapoBaHHsA Miai 3i crammo // Bic-
Huk JJIMA. — 2018. — Ne 2 (44).

Merta poOOTH — y3araJbHUTH OCHOBHI (h)aKTOpH BIUIMBY Ha SIKICTh 3BAPHUX 3’€IHAHB MiJli 1 CTaII 1 3aIIPOIIOHY-
BaTH HaNPSAMKH B Taily3i MiOBUIIECHHS SKOCTi, TOOTO YCyHEHHS Oe(eKTiB 3BaplOBaHHs Pi3HOPiMHUX MeTamiB. Tomy Be-
JMYe3HY pOoJib B Cy4aCHUX YMOBaX I'pa€ METOA OTPHMaHHS 3BapHHUX BY3JiB i3 3a37aJerib 3alaHUMU BIACTUBOCTSAMH.

Jedextu 3BapHUX 3'€IHAHb 3HWKYIOTD MPale3/IaTHICTh 3BApHUX AeTalieid. BcTaHOBIEHO, IO NMPU 3BaprOBaHHI
CIIaBiB Ha OCHOBI MiJli Ta 3BaplOBaHHI MiJli 31 CTAJUII0 MOYJIMBE YTBOPEHHS TPIIIMH SK B 3BAPHOMY IIBi, TaK i B 30HI
TepMigHOTO BIDIMBY. [IpM BenmmKkiii TOBIIMHI MeTany i OaraTompoXiZHOMY 3BapIOBaHHI CIIOCTEPITalOTHCS IBAa THITH
TpimmH. TpilIMHU MEpUIOro TUIY YTBOPIOIOTHCS B 3BapHOMY IIBi IPH BHCOKIM TeMIlepaTypi 3BaplOBaHHS, MOBEPXHs
TaKMX TPIMIMH TEMHA 31 CIiJJaMU CHJIBHOTO OKHCIICHHS, a 31aM Ma€ MDKKPUCTAIITHUH XapakTep, Taki TPIIUHA € raps-
YUMH KpUcTajizaliiauMy. TpillldHu APYroro THITY, yTBOPIOIOTHECS B 30HI TEPMIYHOTO BILTHBY. IX TIOBEpXHS He OKHCIIe-
Ha 30BciM ab0 Tpoxu okucieHa. SIk mpaBuIilo, Taki TPIIMHU YTBOPIOIOThCS B OUISAIIOBHIN 30HI Ha BiacTaHi 0,8...2,5 MM
BiJl MEXI CIUTABOYTBOpPEHHsI. [IJIsT 3MEHIIICHHST MOKJIMBOCTI YTBOPCHHS JIe(heKTIB HEOOXIIHO BECTH KOMIUIEKCHY poOOTY
y HampsIMKax: yJIOCKOHAJIEHHSI TEPMIYHOTO CTaHy 3BaplOBaHMX JeTaliel, po3po0Ka CydacHHX eJIEKTPOAHUX MaTepiaiB,
3aCTOCYBaHHS METOMIB 3HI)KCHHS MOXKIMBOCTI YTBOPEHHS €BTEKTHYHUX IIPOLIApKiB. BaskiuBy ponb mpu yTBOpeHHI
nedekTiB HaalTh XIMIYHI BIACTUBOCTI Mifli Ta 3ai3a, BEJIMKa PI3HUIA B KoedillieHTaX TeIUIONPOBIAHOCTI, TEMIIEpaTyp
IDTaBIICHHS, HI3bKa MPOHUKHICTH Mifli B 3311130 i 3ai3a B Mifb.

KirouoBi ci1oBa: 3BaproBaHHS Mijii 31 CTAJUTIO, KPUCTAJII3AIIIHI TPIIIMHK, Tapsdi TPIIHY, 1e(eKTH 3BapHOTO IIIBa.
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I'puns O.TI'., Kapikos C. B., Coubkuii I. M. IlinBuieHHs MexaHIYHUX BJACTHBOCTeHl po0o4yux mosep-
XOHb JeTajiell MallluH Yepe3 MaTepiaa 000J10HKU NOPOIIKOBOro aApoty // Bichux JJAMA. — 2018. — Ne 2 (44).

B po6oTi po3riisiHyTO BIUTUB MaTepiaity 0OOJOHKH i ii cTaHy Ha SIKICTh HAIUIABIIEHOTO METANy Ta 3BaPIOBAJIbHO-
TEXHOJIOTIYHI BIIACTUBOCTI caMo3axucHoro mopomikoBoro apoty (CIIJ]). HaBeneHo pe3ynbTaT JOCTIHKSHHS HEMeTa-
JIEBUX BKJIFOUEHb B CTpiukax Mapku O8KII, IIMPOKO BUKOPHCTOBYBAHUX [UISi BUTOTOBIICHHS ITOPOIIKOBOTO JPOTY 1 €KC-
NEepUMEHTAIBHOI TepMidHO noJinmeHoi crpiuku 651, JlocmimKeHHsIM BCTaHOBJIEHO, 110 METaJl BCiX 3pa3KiB 3a0py/He-
HUHM TIepeBaXHO APIOHUMH CyNb(ITHIMH HEMETAJIIEBUMHU BKIIIOYEHHSIMH HETPaBHIBHOI 1 KyTKOBOI ()OpMH, a TaKOX
TUTIBKOBOTO THITY. BCTaHOBJIEHO 3BY)KEHHS PO3MIpPHOTO IHTEPBAJIy B CTOPOHY 3MEHIICHHS BEIWYMHH HEMETAJICBHX
BKJIIOUEHb B CTPIUIi 3 ImiABHIIeHHM BMicToM Mn i Si. ITokazaHo 3B’5130k 3a0pyIHEHHS Marepialy 0OOJIOHKH 1 HaIIaB-
JICHOTO METay. Y TBOPIOETHCS JOMIHYBaHHS BKIIOYEHb MEHIIMX PO3MIpiB B HAIUIABICHOMY METAJIi B IMOPIiBHSAHHI 3 BH-
XITHUMHU MaTepianaMu, IO MOSICHIOEThCS BUCOKOIO IHTCHCHBHICTIO ITEPEeMIITyBaHHS METaly i MUIaKy B 3BapIOBalbHIN
BaHHI, 3 TIOJAJBIINM [IEPEX0IO0M HEMETAIECBUX BKIIOYEHb B IIAKOBY (a3y.

PosrnsnyTo BrumB mopcerkocti nmoBepxHi obononku CII/I Ha cTabiIBHICTh TOPIHHS 3BapPIOBAJIBHOI JYTH, IO
B CBOIO Uepry BiZloOpaXkaeThcsl Ha SIKOCTI HaIIaBlIeHOTo MeTaiy. [lokazaHo B3a€MO3B’SI30K TBEPIOCTI METaTy 0O00JIIOHKH
micnst Bonowinns CIIJ] uepe3 Bomoku 1 mopcTkocTi 11 moBepxHi. HaBeneni npoginorpamu ctaHy MOBEpXHi JAPOTIB, OC-
[UIOTPaMH CTPYMY 1 HaNpYTH MPU HAIUIaBJICHHI JOCTIKYBaHUMH APOTaMHU Ta KOe(DIlI€HTH Mysbcallii mapameTpiB
3BapIOBAaHHs B 3aJIGKHOCTI BiJl BEIMYMHH IIOPCTKOCTI. Po3paxoBaHi 3HaYeHHs MyJbcallii MiATBEPIUIN NPUITYIIEHHS
PO BIUIMB CTaHy MOBEPXHI 00O0JOHKH i 1 MaTepiaidy Ha cTaOLIBHICTH Tpollecy HamiaBieHHs. JlaHe sBUIE MOB'sI3aHe
31 CTaOIIBHICTIO KOHTaKTy MDK CTPYMOIIIZBITHUM MYHIIITYKOM 1 JPOTOM, @ TAaKOX 3HIDKEHHSIM MEXaHIYHUX OIOpiB
MIPOIITOBXYBAaHHS APOTY IPH HOTO pyci B 30HY Ayrd. JJOCATHYTO pO3IIMPEHHST poOOUOro Jiaa3oHy peXHMIB HarllaB-
JICHHS! JPOTOM 3 OOOJIOHKOIO 31 cTpiuku 651, 110 MosICHEHO OULTBII CTabLIBHOIO ITOIaueio POTY B 30HY AYTH, a TaKOX
HAJIHAM KOHTaKTOM B CTPYMOIIiIBITHOMY MYHAIITYIIi, SKAH TIOKPAITY€THCSI IPH 3HWKEHHI IOPCTKOCTI IPOTY.

Kuaro4oBi ciioBa: caMo3aXyCHHI TOPOIIIKOBHH JAPIT, MaTepiall 000JIOHKH, HEMETAaJIeBi BKIIFOUCHHS, IIOPCTKICTh
TTOBEPXHI.

I'punsb O.T., Tpembau B. O., Tpembau I. O. CyuacHi maTepianu 1J1 miIBUIIEHHS 3HOCOCTIKOCTI JeTa-
Jieif MalIMH HATUIABJIEHHSIM NPH Tinpoadpa3uBHomy 3Hoci // Bicuuk JJAMA. — 2018. — Ne 2 (44).

[TokazaHo, 10 KOHKYpPEHTOCHPOMOXHICTh TipHHYO030arauyBajJbHUX KOMOIHATIB Ta MiANPUEMCTB JAOOYBHUX
KOMITaHil 3aJIe)KUTh BiJ| TEPMiHY CIIy>KOW IIBUIKO3HOIIYBaHHUX JIETajel, CTIMKICTh SKMX BHU3HAYAETHCS MaTepiallaMH,
0 3aCTOCOBYIOTHCA. JIiTepaTypHUA OTJISA 3aCBiAYMB, IO HAMOUTBIIOW 3HOCOCTIHKICTIO BOJIOMIFOTH CTalli 3 MIITHOIO
MaTpHILEI0 THITy MapTEHCUTY a00 MapTEeHCUTY 3 HE3HAYHOIO KUTBKICTIO ayCTEHITy 3 HOMIPHOIO KiJIbKICTIO 3MII[HIOIOYOT
(a3u B BUIIIALI y’Ke TBEPIMX YaCTUHOK KOMIIAKTHOI KpyTJoi (hopmu.

HaBenmeno mpukiaayd HalIaBOYHUX CaMO3axXHUCHUX MoporkoBux ApoTiB (CITJ]) sk BITYM3HSHUX, Tak i 3aKOp-
JIOHHUX BUPOOHUKIB. 3a pe3yiabTaTaMH iHPOPMAIIHHOTO OISy CYJacHHX MaTepialliB JIsl HAIUIABJICHHS JJIT YMOB Tifl-
poabpa3uBHOTO 3HOCY MOKHA BHIUIMTH HACTYIHI TPymu cTaieil 3a Bmictom Byriemro: 0,4-0,5 % C; 0,8-0,9 % C;
1,2-1,5 % C. Y koxHi#l rpyni MoXHa iJeHTU(IKYBaTH HiArpynu 3 pisHUM BMicToM xpomy: 5—7 % Cr i 10-12 % Cr.
HannaBouHi marepianu 3 BUCOKMM BMICTOM BYTJICIIO XapaKTEPHU3YIOThCs OUIBIIMM BMICTOM Kap0ino- abo kapbodopu-
JI0-yTBOPIOIOYHX €JIEMEHTIB. P03p00JIsiroun HOBI MaTepiasiv IJIsl HAaIlJIaBIIOBaIbHHS, HEOOXI1IHO MPOBECTH MOCIIKSHHS
CIUIaBiB 3 HU3bKUM BMICTOM JIOPOTHX €JIEMEHTIB, TOOTO CKOHOMHO JICTOBAaHMX MaTrepiaiiB, 3 HE3HAYHUM BMICTOM BY-
eI, 3HAYHUE HTepec MpeacTaBisie nociimkenns crinbHoro BmmuBy Cr, Ti, Nb 3 momaBanusam Cu abo Al Ha ko-
PO3iiiHy CKJIaJOBY B YMOBaX Tifipo-aOpa3suBHOTO 3HOCY, a TAKOXX BU3HAUCHHS 1X CITIBBIJHOIICHHS, MEXaHIYHUX BJIaCTH-
BOCTEH Ta XapaKTEPUCTUK OKCHUIHOI IIJTiBKH.

Karouosi cioBa: marepianu it Harmtasienss, CITI, matpurist, MapTeHCHT, 3MilHIOOYN (a3a, Tiapoadpa3uB-
HUIA 3HOC.

Kaccos B. /1., Kabaubkuii O. B., bepexkna O. B., Maqurina C. B. Texnosoriudi 0co6,JMB0CTi BUTOTOBJIEHHS i
HAILIABJICHHSA 3 BUKOPHCTAHHAM MOPOLIKOBOI0 IPOTYy CKJIATHOI KOHCTpYKil / Bicuuk JI/IMA. —2018. — Ne 2 (44).

Mertoro 1aHOT poOOTH € BIOCKOHAJICHHS TEXHOJIOTI] 3HOCOCTIMKOTO HAIUIABJICHHS MTOPOIIKOBUM JIPOTOM CKJIa-
JTHOT KOHCTPYKIIii. JIpiT 3anponoHOBaHOT KOHCTPYKIIT BUTOTOBJISIETHCS IIJISIXOM 3rOPTaHHS TPYOKH 13 CTaNeBOi CTPIUKU
3 BBE/ICHHSIM B Hei JIETYIOYOi IIMXTH 1 3BaplOBANBHOTO JpOTy. BUKOpUCTaHHS IPOTY CHpHsi€ 301LIBIIEHHIO )KOPCTKOCTI
1 TIIBUIICHHIO SIKOCTI HAIUTABJICHHS THM, 1[0 3aMIHIOE 3aJIi3HUI MOPOIIOK B MOPOIIKOBOMY JpoTi. [Ipu 11boMy Kparti
€JIEKTPOJJHOTO MeTally (OpMYIOThCS Ha JPOTi, IO TAKOXX MPU3BOJIUTH JO IMOBHOTO PO3IUIABIEHHS IIMXTH, KUJIbKICTh
sIKOi 3MeHIIeHo Ha 10 % 3a paxyHOK BHUKITIOYEHHS 3aJi3HOTO IOPOIIKY. BBeseHHS APOTY TaKOX CIpHsE 3MEHIICHHIO
BMICTY B METali BOJHIO i HEMETATIYHUX BKIIIOUCHD, ITiJBUIIICHHIO TPOyKTUBHOCTI HaIIaBiIeHHs. Po3risiHyTHii BapianT
KOHCTPYKIIi APOTY peali3oBaHuid IpH po3po01li TEXHOJIOTI] HaIIaBJIEHHS! pOOOYHX MOBEPXOHb JETANICH, 1110 MPAIIOI0Th
B YMOBaX IHTEHCHBHOTO 3HOCY. [Iporiec HamaBieHHs 3ii{CHIOBAaBCS 3a3HAYSHUM JPOTOM JIaMETPOM S5 MM ITiJ[ TIIapOM
(rocy. s TiABHIEHHS MEXaHIYHAX BIACTHBOCTEH MeTary i HOro CTIKOCTI MPOTH TPIMIKH 3IiHCHIOBAIOCS MOAA(DI-
KyBaHHs HAIUIABJICHOTO METally MarHi€eM, SKAH MONABaNX Y BUTJILANI MarHi€BO-aJFOMIHIEBOTO JIraTypu (B KUTBKOCTI
5-8 %) I 3amo0iraHHsA BUTOPSHHS MarHifo, a TaKoXX UL IOJIETINeHHS ApoOJeHHs 1 po3MmentoBaHHsA. OOpaHa KOHC-
TPYKIisS JO3BOJISE MIiABUIINTH SIKICTh, TEXHOJIOTIUHICTh, MPOJYKTUBHICTh SIK NPH BHUIOTOBJICHHI JAPOTY, Tak 1 Npu
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BUKOHAHHI HAIDIaBIICHHA. 3aCTOCYBaHHS MOPOIIKOBOTO APOTY 0OpaHOI KOHCTPYKIIIi 1 CKIIaxy TpH HAIUTaBJICHHI 3HOCO-
CTIHKOT MOBEPXHI JO3BOJIMJIO OTPUMATH HAIUIABJICHUI METal 31 CIPUSTIUBOI0 CTPYKTYPOIO, a TAKOXK 3HMIKEHHM BMicC-
TOM IIKIJIJIMBUX JOMINIOK. Bee 1e cripusie MmiABUINIEHHIO TUIACTUYHHUX BJIACTHBOCTEH 1 yapHOi B'SI3KOCTI MeTaly, CTiil-
KOCTI /1O YTBOPEHHSI TapsuuXx TPiu(uH. [TiIBUIIYETHCS TAKOXK JKAPOMILIHICTh METATY 3a PaXyHOK OUYHIICHHS MEX 3epeH
BiJl JIETKOIIJIABKHX IIKIUIMBUX JOMIIIOK CIpKH, CBUHIIIO, OJIOBA, OKCHIB Ta IHIIMX CIOIYK. BUnpoOyBaHHS TakoX MO-
Ka3aJy, 110 JOCHTiPKyBaHI OPOIIKOBI IPOTH MAarOTh TaKOX JOCHUTh BHCOKI 3BaplOBAIbHO-TEXHOJIOTIYHI XapaKTepHCTH-
KM: BigMiHHE (popMyBaHHS IIBa, 100pe BIAIUICHHS MIJTAKOBOI KipKH. Pe3yibpTaTn qOCHiKeHb JO3BOJISIIOTH PEKOMEHTY-
BaTH BHKOPHCTAHHS PO3IJISIHYTOTO MOPOIIKOBOTO JPOTY Ha BUPOOHMUTBI MPH HAIUIABICHHI pOOOYHX MOBEPXOHb 3HO-
LIEHUX JeTalei.

Kuaro4oBi cjioBa: 3HOCOCTIiMKe HaIIaBIIEHHs, TIOPOIIKOBHI JPIT CKIAJAHOI KOHCTPYKIIii, IMUXTa, (IFOC, MOIH-
(hikyBaHHS HAIIABICHOTO METAaTy, MarHIMH.

Kymiii I'. M. YnockoHajieHHs1 MaTepialiB JJisi peMOHTY JeTajleil MAIIMH i3 HU3BKOJErOBAaHUX Ta ce-
peanboByrieneBux cragiei // Bichuk JAMA. — 2018. — Ne 2 (44).

Po3risiHyTO METOIMKM OTPUMAHHSI 13 ClIeKa allOMIHATY HATPIfo, 10 Ma€ 3a/I0BUIbHI 3HAYEHHS B'SI3KOCTI 1 Kay-
CTHYHOTO MOJYJIsI, 3'ICOBAHO BIUIMB Yacy BHJIYTOBYBaHHS i KOHIIEHTpAIlii iIKOTO HATPY Y BUXIZHOMY pO3YHHI Ha mepe-
Xill B piAKy ¢a3y i3 crieka KpeMHio, JTIOMIHIIO 1 JIyTY, a TAKOX Ha 3HAYEHHS B'SI3KOCTI, TYCTUHH 1 KAYCTHYHOTO MOJYJIS
PO3YMHY; JUIS TIOJIIIIEHHS 3B’ SI3YI0UMX BIACTUBOCTEH atoMiHaTy OyJio BBEIEHO B PO3YHMH JEKCTPUHY 200 KpoXmallio,
3 METOIO MiJIBUILEHHS B'I3KOCTI aJIIOMIHATY IPH HOTO MOCTIHHIA TycTHHI. 3B’A3yl0oue, OTpUMaHe 3 aIIOMIHATy HATPilo
1 KPOXMAJII0, XapaKTePU3yEThCsl MCHIIMMH 3HAUYCHHSIMHU B'SI3KOCTI B MOPIiBHSIHHI 3 BUXIJHUM AIFOMiHATOM HPH OJHAKO-
Bill TYCTHHI B 000X BHIaAKaX, X04a 3a3BUYall, IPH BBEJIECHHI KPOXMAITIO B JIY>)KHHH PO3UHH 1 HOTO KHIT'STIHHI, B'I3KICTH
OCTaHHBOTO 3pocTac. J{oCHiKEHHs! CTPYKTYPH 3pa3KiB IPOBOAWIN HENPSIMHUM METOIOM, IUIIXOM BUBYSHHS OCOOIUBO-
cTeii X OymoBH Ha BiIOMTKAx (peIumiKax), 3HATHX 3 TOBEPXHI 3aTBEPIIIOTO PU BUCYITYBaHHI 3 BsA3yl04oro. BuzHaue-
HO, IO KUI'STIHHA aJIOMiHATy 3 KPOXMaleM JO03BOJISE€ OTPHMYBATH 3B’S3yl04e 3 BHCOKUMH 3HAYEHHSMH T'yCTHHH
1 3HIKEHUMH 3HAYEHHSIMH B'SI3KOCTI, B TIOPIBHSIHHI 3 BUXIJIHUM aJIFOMIHATOM, L0 3a0e3Medye 3a/I0BUTbHI YMOBH OIIpe-
CYBaHHs 1 HEOOXI/IHY MIIHICTh TIOKPUTTIB, alie TIPH BUTOTOBJICHHI €JIEKTPO/IIB, 10 MICTITh B MOKPUTTI OKAJIMHY, BUKO-
PHCTaHHS 3a3HAYEHOTO 3B’SI3yFOYOT0 MOTIpPIIy€ TPOIIEC X BUTOTOBJICHHS B MOPIBHSIHHI 3 BapiaHTOM BUKOPHUCTAHHS pifl-
KOTO CKJIa, TOMY JUIsl YCYHEHHs! 3a3Hau€HHX HEIOJIIKIB ITPOIIECY BUTOTOBJIICHHS €JIEKTPOJIB 3 OKAJHHOIO B IOKPUTTI,
JI0 CKJIa/ly OCTaHHBOTO BBOJIMBCSI XJIOPMArHe3ialbHUN IEMEHT. BUTOTOBJIEHI TaKUM CIIOCOOOM €JIEKTPOIH, XapaKTepH-
3YHOTBCS BUCOKOI) MEXAHIYHOK MII[HICTIO MOKPUTTS, BUTPUMYIOTh BHIPOOYBAHHS, CIIyXaHHS MOKPHTTIB MPH ILBOMY
HE BUSIBJICHO.

Karo4doBi ciioBa: enexkTpoaHe MOKPUTTA, AJIFOMIHAT HATPitO, 3B s3yI0Ue, BUCOKOIPOAYKTHUBHI EJICKTPOIH, 3Ba-
PIOBaHHS.

JlaBpoga O. B., Mex K. O. MogenoBaHHs TeIUIOBHX NpoueciB NpH 3BaplOBaHHI Ta HaIIaBJeHHI 3 Ke-
POBaHHMM IEPEHOCOM eleKTpoaHoro merany // Bicauk JIIMA. — 2018. — Ne 2 (44).

[peacraBneno monentoBaHHs (OPMYBaHHS 3BapIOBAILHOT BAHHH MPH BIUIMBI IMITYJIBCIB CTPyMY JIYTH 1 MpH
i monepeyHNx KOJMBAaHHSIX. Y MPOIMOHOBAHOMY CIIOCO01 3BaplOBaHHS 1 HAIUIABJICHHS BU3HAUeHI ()aKTOPH, 110 BILIUBA-
I0Th Ha (hOpMyBaHHS IOBEPXHi PO3ILIABY 3BapIOBaJIbHOI BAHHM ITiJ] Ii€I0 CHJI TpaBiTalii 0e3 3aCToCyBaHHs KEPOBaHOTO
HEPEHOCY €JIEKTPOJHOTO MeTaly 1 iHepuiiHOI Cuiy, 1 3 3aCTOCYBaHHIM KEPOBAHOTO IIEPEHOCY €JIEKTPOJIHOIO METally,
a TaKOXX EJIEKTPOJANHAMIYHOTO THCKY IYTH, SKHM MPOTUCTOITh KAMUIAPHUN THCK (CHJIM MOBEPXHEBOTO HATATY) 1 BHYT-
PIIIHIN THCK B po3IUIaBi, o 3a0e3Mnedye CTaTicTh 00CATY PiKOro MeTally IIpH Bapialisx GopmMu HOBEpXHi.

BcTaHOBIICHO, M0 MEPEHOC METATY 3aJIeKUTh Bill CIIBBIJHOLICHHS CHJI, IPUKIAJACHUX J0 KpaIlli Ha TOpLI ene-
KTpoja. BennmunHy npx CHII MOYKHA PETYJIOBATH XIMI9HUM CKJIaI0M MOKPHUTTS, KOS(IIliEHTOM MAacH MOKPUTTS, PEXKH-
MOM 3BapIOBaHH:, THM CAMHM BIUTUBAaTH Ha PO3MIpHU Kpareib 3 METOIO TOJIMIIEHHS TEXHOJIOTTYHUX BIIACTHBOCTEH elle-
ktpoxiB. [Ipy BUKOPHCTAaHHI MEXaHIYHUX KOJHMBAHb 3 METOI0 KOHTPOJIEOBAHOTO TEIUIOMACOIICPEHECEHHS 3 TOPLI eJIeK-
TpoJia B 3BapIOBaJIbHy BaHHY 3'SIBIISIETHCSI HOBA IHEpLIHHA CHIIA, sSKa 3AJIKUTh BiJl Macu Kparuli 1 MPUCKOPEHHS PyXy
TOPLS €JIEeKTPOAa, MIHIMBOIO B NPOLECi HAalUIaBJIeHHA. J[j1f MOPIBHAHHA IBOX PO3PaxOBaHUX BEIMYMH CyMH CHI 0e3
3aCTOCYBaHHs [IPUMYCOBOTO MEPEHECEHHS 1 CYMH CHJI 3 KEPOBaHUM TIEPEHOCOM, BBeieHHH KoediuieHTt K (f), sIKUid 1mo-
Ka3ye BIUIMB CHJIM iHEpIii, OTpUMaHOI Bi/I MPUMYCOBOTO MEXaHIYHOTO NIEPEHECEHHsI eJIEKTPOAHOTO METaTy Ha KpParulio
piakoro Merany. Bu3HaueHO BIUIMB 1HEPIIHOT criM Ha OajaHC CHJI, IO Ji€ Ha KPAIUTio eJeKTpoaHoro merany. Cyma
CHJI 3 ypaxXyBaHHSM CHJIM 1HEpIii epeBulllye cyMy cuil 06e3 Hei IpakTHYHO B 2 pasu.

BcTaHoBIEHO, IO 32 AOMOMOTOK PETYITIOBaHHS PO3MIPHHX KOHCTPYKTHBHHX MapaMeTpiB PO3ISHYTOrO MpH-
CTPOIO 1 IIBUAKOCTI 00epTaHHA 30yJAHMKA KOJIMBAaHb MOKHA OTpUMATu OaraTtopa3oBe 30UIbIICHHS CHIIM BipUBY Kpa-
TeTb SJICKTPO/IA, IO PO3ILIABISAETHCS, B OPIBHIHHI 31 3BUYaHUMH IPHCTPOSMH ToJadi. 3a paXyHOK LBOTO JOCATA€Th-
Csl KOHTPOJIbOBAHA PETYIIPHICTh MEpexXoay Kparelb PiIKOro MeTally B 3BaprOBalbHY BaHHY, ITiJBHIICHHS SKOCTI Ha-
IDIaBIICHOTO METaly i 3MEHIIECHHS MOBIPHOCTI 1 TOSABU JeeKTiB THITY HeciuiaBlieHHS. OTpUMaHi pe3ynbTaTH peKoMe-
H/IOBaHi O BUKOPUCTAHHS B IMOJAJBIINX JOCHTIIKESHHSX.

Knro4oBi cjioBa: KOHTPOIIIOIOUE IEPEHECEHHS €IEKTPOAHOTO MeTally, TEIUIOBI IPOLECH, iHepLiiiHa cuia.
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Jlemuncpkiii JI. K., MarBienko B. M. Oco6auBocTi TexHOJ0rii HamiaB/ieHHs] 0araTolmiapoBuX 3HOCO-
cTiiKkMX KOMNO3UNii 3 macTuuHuM nigmapom // Bicnuk JJIMA. — 2018. — Ne 2 (44).

ITokazaHo, 10 MOXKJIMBICTD MiIBUIEHHS TEPMOCTIMKOCTI 0araTomapoBUX 3HOCOCTIMKMX KOMITO3MILIHN 3 Tuiac-
THUYHHUM IiAIIaPOM Y3TODKYETHCS 3 paHillle TOCHTiIPKEHOIO MiIBUILEHOI0 TPIIIMHOCTIHKICTIO OaraTomapoBuX KOMITO3H-
i 3 macTHyHUMY mwapamu. OJHUM i3 CIIOCO0IB MiABUIIEHHS TEPMOBTOMHOI CTIHKOCTI HAaIUIaBJIEHUX BUPOOIB € BUKO-
pHUCTaHHS IUIACTHYHOTO MiAIIApy 3 HU3BKOBYIJIELIEBOI HM3BKOJIETOBAHOI CTalli, a TaKOX IiALIAPY 3 XPOMOHIKEIEBOi
aycTeHiTHOI ctaimi. PazoMm 3 TuM, peamizamis Takoi MOXIIMBOCTI 3aJIC)KHUTh BiJ 3a0€3MeUeHHsT HEOOXITHOTO CKIaLy Til-
1apy, 0 BU3HAYAETHCS CTYIEHEM HOTO PO3BEICHHSI OCHOBHHM METAJIOM, 3 OJTHOTO OOKY, 1 poO0YMM mapom — 3 iHIIO-
ro. HaBesieHO pe3ynbTaTi JOCHIIKEHb, 110 MOKa3yIOTh, 10 PO3PaxyHKOBI 3HAUEHHS PO3MIpiB 30HU IPOILIABICHHS IIPH
HAIUIABJICHHI CTPIYKOBHM €JIEKTPOJOM 3aJeKaTh BiJl TEMIIEPATypH TUTaBICHHS 1 KOSQIIiEHTY TEIUIONPOBiTHOCTI OCHOB-
HOro Mmerary. Tomy rmOWHA 1 IDIOMIa TIPOIUIABIICHHS XPOMOHIKENeBOI cTami aycreHiTHoro xmacy 12X18HOT
Ha 20...25 % mepeBUIIyIOTh i MOKA3HUKH TSI OCHOBHOTO METaly 3 HU3bKOBYTJICIEBOI HU3bKOJIEroBaHoi ctami CT. 3.
1106 3amo0irti TakoMy 301IBLICHHIO PO3MIPIB 30HU MPOIUIABIEHHS aYCTEHITHOTO MiAIIAPY, 3alPONOHOBAHO AU(epeH-
LifloBaHMHM MiXiJ 10 BUOOPY 3HAYEHHS MMOTOHHOI eHepril HAIUIaBJICHHS, BUXOASYM 31 CIIBBIJIHOIICHHS TEMIIEPaTypu
TUIABJICHHS] HU3BKOBYTJIEIIEBOI CTalli B MOPIBHAHHI 3 XpPOMOHiKeNneBoi cramto. [Ipu onHakoBiil Temneparypi IiaBIeHHs
MaTepialiiB poO0Yoro mapy i maiapy MOroHHA SHEepris HAIUTABICHHS 30BHIIIHBOTO IIApy MOBUHHA BiAMOBIAATH HOMI-
HanbHOI. [Ipy HarIaBiIeHH] MmiANIapy Ha OCHOBHHUM MeTasl BeJIMYMHA IMOTOHHOI eHeprii IOBMHHA OyTH OJHAKOBOIO abo
HIDKYE MMOTOHHOI €Heprii HariaBiIeHHs poOovoro mapy. SKIIo Temmeparypa IUIaBJICHHS MaTepialy Miamapy HIKde
TEeMIEePaTypH IUIABJICHHS MaTepiany poOodYoro mapy, 3HaueHHs IMOTOHHOI eHepril HaIIaBIeHHS po0OdYOoro Imapy mo-
BUHHE OyTH HIDKYMM 332 HOMiHAJbHE. 3alpONOHOBAHO EMIIIPHYHY 3aJIeXKHICTh ISl BU3HAUCHHS 3HAYCHHS ITOTOHHOT
eHeprii Mpy HaIUIaBJIeHHI poO0YOro mapy i mamapy 0araTomapoBoi KOMITO3HIIII.

KuarouoBi ciioBa: GaratomapoBa KOMIO3HITS, TUIACTHYHIN TiAIIAp, HAIDIABICHHS, CTPIYKOBUI €IIEKTPOJ, II0-
TOHHA €Hepris, quQepeHIiHOBaHAHN TTiIXiI.

Makapenko H. A., Kyn1nkos B. I1. Pilnennsi npo0d;iemMu 3MillHeHHH | BiTHOBJIEHHsI BUPOOiB THITYy «IITOK» //
Bicank J/IMA. — 2018. — Ne 2 (44).

ITokazaHo, 110 y CBITOBIl IPOMHUCIIOBOCTI, SIK 1 B TPOMHCIIOBOCTI YKpaiHH, B OCTaHHI POKH BCE YaCTillle CTaIN
3aCTOCOBYBaTH OiMeTaniydi BUpoOH. [yt orpuMaHHs GiMeraneBHX BUPOOIB, TaKMX SIK IITOKH, CYJHOBa apMaTypa, Ha-
TIPaBJIAIOY] MiAMIHUITHHUKIB, TAPH TEPTS, 3aCTOCOBYIOTHCS MijIHI CIIJIaBH, KOTPI HAHOCSATBCS Ha CTalli PI3HUX CTPYKTYPHHUX
KJaciB. BcTaHoBIeHO, 10 HAMOUTBII MONIMPEHUM CITIOCOOOM OTPHMAaHHS TaKWX 3'€lHaHb € HarulaBieHHs. HamgaHo kpu-
TUYHUH aHaNi3 HalOUIBII PO3MOBCIOMKEHIX CIIOCOOIB BiHOBITIOBATHHOTO T4 3MIIHIOBATHHOTO HAIUIABIICHHS, IO BH-
KOPHUCTOBYIOTh TIPHM OTpHUMaHHI OiMeTaleBMX BHPOOIB (PydHOTO JYyTOBOTO HAIUIABICHHS, HAIUIABJICHHS IIif] MIApOM
(hiIrocy 1 TIa3MOBOTO TPOILIECY 3 aKCiaJbHUM IIOAAHHSIM IUTABKOTO eNeKTpoxry). JoBeneno, mo Haibinbm epekTHBHUM
Croco0OM OTpPHMAaHHS 3’€HAHD «CTANb-Mi/IHI CIUIAaBM» € TUIA3MOBI MPOIecH. 3a3HAa4CHO, 10 B MOPIBHIHHI 3 HAIIaB-
JICHHAM HiJ mapoM ¢irocy (He KaXKydd BxKe PO pydHe IyroBe HaIUIaBIeHH:) IIa3MOBHH NPOIieC HAHECEHHS TIOKPHT-
TIB JI03BOJISIE OTPUMATH 3HAYHO MEHINY NIHOWHY TPOIUIABICHHS MaTepiany BUpoOy, 10 Hajaali 3a0e3neynTh HassBHICTh
BiZICYyTHOCTI TpilMH y BUpoOi. HamiueHo nuisixu i 3AiHCHEHO MONIYK HOBHX IIUISAXIB 3MEHIIEHHS YacTKH OCHOBHOTO
MeTaly B HaruiaBiieHoMy. JlocnmimkeHHst Oy CIpsMOBaHI Ha YJOCKOHAJIEHHS CIIOCOOY IIa3MOBOTO HAIUIaBIICHHS,
B pe3yJIbTaTi 4Oro po3poliieHa YCTaHOBKA JUIS IMITYJILCHOTO TIa3MOBOTO IPOIIECY HAIUIABJICHHS Ha IiJICTaBi 3aCTOCY-
BaHHS F€HEPATOPIB YHIMOISIPHAUX IMITYJIbCIB 3 €EMHICHIMH HAKOTIMYyBauyaMH{ €HEprii 1 3 MEBHOIO YacTOTOIO MTPOXO/KEH-
Hs imMmyniseiB. [IpoBoanim MOpiBHSUIBHE HAIIaBICHHS 3pa3KiB, OTPUMAHUX aBTOMAaTHYHHMM 3BapIOBAHHSAM IIiJI IIApOM
¢mrocy Oponsu tumy MHXKS5-1 Ha ctans 20 1 HammaBieHHS 3pa3KiB, OTPUMAHUX 32 JOMOMOTOK IMITYyJIBCHOTO TUTa3Ma-
MIT HamaBirleHHS 3 BUKOPUCTAHHAM THX ke MaTepiamiB. bynu mpoBeneHi Metanorpadivai JOCTIHKEHHS HAIUIABICHUX
3pasKiB, fKi MOKa3aiH, 0 po3po0iIeHa yCTaHOBKA IMITYIbCHOTO miazMa-MII™ HarraBneHHs JO3BOISIE OTPHMATH HAIlIa-
BIICHHH MeTan 06e3 HasSBHOCTI CTPYKTYPHO-BUTFHOTO 3alli3a, TOMY IO HMPAaKTUYHO BiICYTHIH MPOIIEC PO3ILIABICHHS OC-
HOBHOTrO Metany (crami 20), mpu HOMY MPOIEC MAaKCMMAJIbHO HAOMMKeHHH 0 edekTy «maiika-3BaproBaHHs» (Taka
Oy/i0Ba MeTaJly HalUIaBJICHHS, BUILHOTO BiJ 3aJIi3UCTHX CKIIAIOBHX, | BU3HA4Ya€ HOro (i3nMKo-XiMiuHi Ta MEXaHi4HI BJia-
cTuBOCTi). HamiueHo nuIsXy moJaibIiuX JOCTiPKEHb | BU3HAYEHA JOIUTBHICTD iX MPOBEICHHS.

KoaiouoBi ciioBa: pydHe ayroBe HarIaBlIeHHs, HaIUIABJICHHS M1 (JIIOCOM, HAIUIABJICHHS IUIA3MOBHUM CTpyMe-
HeM, TJIa3MOBE HAIUIABJICHHS €JIEKTPOAOM, SIKUil IUTaBUTHCSl, HAIUIABJICHHST KOJIbOPOBHX CIUIABIB, IIMOWHA MTPOTLIABIICH-
H$l, 4aCTKa OCHOBHOTO METaJly, TeHEepaTOp YHINOISIPHUX IMITyJIbCIB, IUISIMA {yTH, KaTOJHE OYHUIICHHS.

Pazmunuisie O. /1., AreeBa M. B., Octanenxo €. JI., Aquiain O. M. HoBa MeTonuka BUBHAYEHHS] MATHITHUX
BJIACTHBOCTEl MaTepiaJiB, 10 32CTOCOBYIOThCS TPH AYroBoMy 3BaproBanHi // Bicauk JIZIMA. —2018. — Ne 2 (44).

[TokaszaHo, 0 BUKOPHCTOBYBaHA METOIMKA U BU3HAUCHHS MarHiTHHX BJIaCTUBOCTEH 3BapIOBaJbHUX MaTepi-
aliB i, 30KpeMa, MarHiTHOI MPOHUKHOCTI, BiPi3HSIETHCS 3HAYHOIO CKIIAMHICTIO. Y i METOIMIII BUKOPHUCTOBYETHCS 3pa-
30K 3 JIOCJI/DKYBaHOTO MaTepiany y BUTJISIII TOpa, Ha SIKOMY pO3MIllleH] epBHUHHA Ta BTOPHHHA 00MOTKH. [lepBUHHMIA
JaHIor (0OMOTKa) JKMBHUTHCS 3MIHHMM CTpyMOM 4actororo 50 ['i. YV mepBHHHOMY JIaHIFO31 MICTATBCS aMIepMETp
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1 BOIBTMETD, a TAKOXK BaTMETP, L0 JO3BOJISIE BPAXOBYBATH BTPATH B 3pa3Ky Ha ricTepesuc i crpymu Pyko. Y BTOpHH-
HOMY JIAHIIO31 € TakoXX BosbTMeTp. OTpuUMyBaHI NpH IbOMY 3HAYCHHS MAarHiTHOI NMPOHUKHOCTI NPEACTABIAIOTHCS
SK i1 aMIUTITYIHE 3HaYeHHs JJIs1 TOCIPKYBaHOTO MaTepiany B 3MiHHOMY MarHiTHOMY 1o yactotoro 50 I'ir.

VY 3anponoHOBaHiil METOMHII TAKOXX BUKOPHUCTOBYETHCS 3pa30K 3 AOCTIPKYBAHOTO MaTepiany y BUIIISI TOpa.
Ha Topi po3mirieHa ofHa 0OMOTKa i € OJIMH aMIIEPMETP B JIaHIII031 1i€1 0OMOTKU. B 0OMOTIII POy CKAEThCS MOCTIHHUI
CTPYM, a B TPOPI3i TOpa BUMIPIOETHCS BEIMYUHA IHAYKIT MarHiTHOrO mojisi. Ha OCHOBI TeopeMH IMpo IHUPKYJIAIIIO0
BEKTOpa HAMPYKEHOCTI MarHiTHOTO MOJIS OTPHUMAHUHA PO3paXyHKOBUI BHpa3 Il MarHiTHOI MPOHHUKHOCTI. s ekcrie-
PUMEHTIB MTOTPiOHO MEHIIIe BUMIPIOBAaJIbHUX MIPUIIAMIB, a B PO3paxyHKax HE MOTPIOHO BpaxOBYBaTH BTPATH Ha TicTepe-
3uC 1 cTpyMu PyKo.

Bcranosneno, mo otpumani s 3paskiB i3 craneit BMCr3cm i 0912C 3HaYeHHS MarHiTHOI IPOHUKHOCTI y3-
TOJDKYIOTBCS 3 paHillle OTPUMAHUMH pe3ysbTaTaMH. MeToIiKa po3paxyHKOBO-EKCIIEPUMEHTAIFHOTO BU3HAYCHHS Mar-
HITHOI IIPOHUKHOCTI 3BapIOBAIFHIX MaTepialiB JO3BOJSIE OTPUMATH JOCTOBIPHI PE3YIBTATH i pEKOMEHIYETHCS 0 BH-
KOPHCTAaHHA B OAANBIINX JOCIIDKSHHIX.

KaouoBi ciioBa: 3BaproBaiibHI MaTepiaiy, MarHiTHa MPOHUKHICTB, TOP, IHAYKISE MArHITHOTO TOJIS, HANPYIKe-
HICTb IOJIA.

PasmumunsieB O. /1., Areesa M. B. BiiiuB momepe4Horo MarHiTHOro moJjisi Ha reoMeTpil0 BaJTUKIB mpu
BinHoB/IeHHi BUpOOGiB // BicHuk JIMA. — 2018. — Ne 2 (44).

B po0oTi noka3zano, 110 Mpu HarIaBJeHH 3 Ji€ro monepedroro MarHiTHoro moist (IIOMII) Ha nporuaBieHHs
OCHOBHOTO MeTaJly BIUIMBAJA TLTBKM MOIIEpedHa KOMIOHEHTA 1HAYKIIiI, 1 BCl edeKTH, o crnocrepiraiucs, 00yMOBIEH1
IIIE€F0 TITBKHY Ii€] KOMIIOHEHTH MAarHiTHOTO ITOJIA.

Excnepumentn no Bu3HadeHHIO BIDwBY [IOMII Ha reomeTpuyHi XapaKTEpUCTHKH BalWKa BUKOHYBAIH 3 BU-
KOPHUCTaHHAM JPOTY 1 INIACTHHU 3 HEMArHiTHUX MaTepialiB, 1o i 3a0e3meunsio Oifo Ha 3BaploBaJbHY AYTY 1 piIkuil Me-
TaJl BAaHHU TUTBKU ToniepeyHol komroneHTH iHaykuii [IOMII. HemarHiTHi Martepiany He BUKPHUBIOIOTE OynoBy [TIOMIT
B 30HI 3BapIOBAIbHOI YT Ta PiKOTO METaly BaHHH, B TOHM Yac K (hepoMarHiTHi BUpOOU Ta APIT iCTOTHO BIUIMBAIOTh
Ha OynoBy [TOMII. HarsianeHHs! BUKOHYBaJIM Ha 3BOPOTHI moJsipHOCTI nipw Aii ocrifinoro [IOMII, a Takox 3MiHHO-
ro [IOMII i po3ramyBanHi cTprxHiB npuctporo BBeaeHHs (I1B) ITIOMII nmonepek 1 y310Bxk oci BajHKa.

[TokazaHo, 0 MpH MO3I0BKHEOMY po3MimieHHi cTprkHIB [IB TIOMII momo oci Banuka mocrtidae [TOMII
NPU3BOJUTE 10 OIYHOTO 3MIIIEHHS OCi BaJiMKa, TOMY B JJaHOMY BUNaJKy po3mimieHHs cTprkHiB [IB TIOMII cnix 3a-
crocoByBaTH TUTbKH 3MiHHE [IOMII. Onnak 3minae ITOMII wactoroto 1o 1 I'1i nae XBrsacTe nmornepedHe NnepeMilieHHs
OCl BalMKa 3a PaxyHOK HONEPEYHOTO IEePEMIIEHHS AyTH, 1 JUIs YCYHEHHsI IbOTO HEIOJIKY HEOOXiTHO BUKOPHCTOBYBA-
i [IOMII gacrororo Big 2 I'11 i BUIIle OCKUIBKHM Yepe3 IHEepLiHHICTh PiIKOTo MeTary BAaHHHM OCTaHHIM HEe MIr repeminia-
THUCS 1 BIDIMHYTH Ha TEOMETPHYHI ITapaMeTPH BaJIHKA.

Bceranosaeno, mo aisg nocrifinoro IIOMII, a Takoxk 3HaKO3MIHHOTO 4acTtoToro 2, 6 1 50 I'y ITIOMII mo3Boise
B INMPOKUX MEKaxX PeryiIoBaTH NIMOMHY NPOIUIABICHHS 1 IIMPUHY BATUKA SK IPH MO3I0BKHBOMY, TaK 1 MOIEPESYHOMY
poaramryBatHi crpwxHiB [1B [TOMIT mozo oci Banuka.

KaouoBi ciioBa: 1yrose HalulaBlIeHHs, TOTIEPEYHE 1 MO3/I0BKHE MArHITHI MMOJISI, IHAYKIIisI, TEOMETPHUYHI Xapa-
KTEPUCTHUKH BAJIMKA.

PasmumunsieB O. /1., Areesa M. B. IIpo mapyBaTocTti kpucTasgizamii MeTajay mBa npu IyroBoMy 3Bapio-
BaHHi Ta ONTHMAJbLHUX MapaMeTpax Kepyl4yux MaruiTHux noJis // Bicaux J/IMA. — 2018. — Ne 2 (44).

OrsioM JTiTepaTypHHUX JaHUX MOKa3aHo, 10 MyOmikaii, mounHatoun 3 1947 p., mpucBsTdeH] JOCIIHKEHHIO TIpo-
ILieciB KpucTasizalii MeTary BaHHM IPH 3BapioBaHHI mif ¢irocoM. BeraHoBneHo, 110 MIBHAKICTH KpHCTaMizallii MeTamy
BaHHH 3MIHIO€THCS TIEPIOINTHO 1 B CTPYKTYPI MIBIB CIIOCTEPIrarOTHCS KPHCTAi3ailiHi MIapy, TOBIINHA SKIX BAMIPIOETHCS
gacTKkamMu MitiMeTpy. [loka3ano, o B IMIapax CIIOCTEPIracThCs XiMigHa HEOJHOPIAHICT i BOHM CKIIAalOTHCS 3 TPHOX Xa-
PaKTepHUX IUISTHOK. Y OUIBIN Ti3HIX IOCTIIPKEHHSX BCTAHOBIICHO PO3MipH (B MEPETHHI) KX IIAPiB 1 YacTOTa KPUCTAITi3a-
i mBiB. OfHAK 1 1aHi BITHOCATHCS JI0 TPOLIECY 3BAPIOBAHHS HETJIABKUM EJIEKTPOJIOM JISSIKUX METAJIIB 1 CIUIABIB TOBIIH-
HOto 1...3,5 MMm. BucioBneHO NONIOXkKEHHs TIPO Te, 10 JJIs MOAPIOHEHHs 3epHA MPY KPUCTANi3allil NIBIB 13 30BHIIIHIMY Jisl-
MH HeoOXIIHO, 100 YacTOTa 30BHIMIHIX il 30iramacs 3 BIaCHOI 4acTOTO0 KpucTaiizamii msiB. 1106 nepeiputu mpuaa-
THICTB IIi€1 KOHIEMIIIi 10 MPOIIECY aBTOMAaTHYHOTO 3BApPIOBAHHS i (PIFOCOM HEOOXIHO CKCIIEPUMEHTAIBHO BU3HAUUTH
BIJICYTHI JTOCTOBIpHI JjaHi PO BJIaCHY YacTOTy KpUCTalli3amii MIBIB Ul PEXHUMIB, XapaKTEpHUX JUIsl LILOTO MPOILECY 3Ba-
proBanHs1. Po3risin ocobnmBocTel (opMyBaHHS KpHUCTaNi3allifHNX IIapiB B 3BAPEHOMY IIBI € BKJIMBHUM IIPH TPU3HAYEHHI
ONITHMAJIbHUX MTapaMeTpiB (YacTOTH 1 IHIYKIIIT) KepYIOUMX MarHiTHHX IOJIB P JyTOBOMY 3BapIOBaHHI ISl OAPIOHEHHS
PO3MIpiB CTPYKTYPHHUX CKJIAIOBHX IIBIB 1 3MEHIIICHHS 1X XIMi9HOT HEOTHOPITHOCTI.

BucnoBneHo nmpumyIeHHsT PO MOXKIIMBICTD MOJAPIOHEHHS! CTPYKTYPHHUX CKJIAJIOBHX METANly IIBa IPH 3Bapro-
BaHHI 3 BIUTMBOM 3HAKO3MiHHHX MarHiTHHUX TOJIB depe3 OibIl MBHIKE MEPEMIIIEHHS PiIKOTO METaly 3 TOJOBHOI Yac-
THHHU BaHHU B XBOCTOBY Il YaCTHWHY, HIK II¢ BCTAHOBJICHO paHile mpu (Qi3MIHOMY MOJAETIOBAHHI MPOIECY 3 BILTHBOM
MTOCTIHHMX MarHITHHX IIOJIIB.

KawuoBi ciioBa: kpucraizaiisi, map, AyroBe 3BaprOBaHHs, 30BHIIIHI MarHiTHI MOJIS, 1HIYKIIis.
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Pazmumuisie O. ., AreeBa M. B. Bukopucranusi 3aKoHiB eJIeKTPOCTATHKH I MOJIEJIIOBAHHS PO3MO-
iy iHayKnii Kepyr4oro momnepeyHoro MarHiTHOro moJisi B roJIOBHiH 4acTHHI 3BapioBajibHOI BaHHM // BicHuk
JJAMA. —2018. — Ne 2 (44).

B nanwmit yac HeMae MPOCTHX METOAWMK U PO3PAXYHKY KOMIIOHEHT IHAYKII B 30HI 3BaplOBajIbHOI BaHHH,
sIKi TeHepyIoTh mpuctpoi BBeaenHs (I1B) nonepeunoro maruitHoro nosst (ITOMIT) npu nmyroBoMy 3BaproBaHHI Ta Ha-
TUIaBJieHHI. Bigomi po3paxyHKOBI METOIVKH, MPUAATHI IS IMX LJIeH, XapaKTepU3yIOThCcsS HaJAMIPHOIO CKIIAIHICTIO.
st BuBuenHs posnozity inayknii IIOMII B ronoBHil yacTHHI 3BaproBabHOI BaHHHM (OIS ITOBEPXHI OCHOBHOTO METAITy)
3aIPOIIOHOBAHO BUKOPHCTOBYBATH BiIOME TTOJIOKEHHS TIPO Te, 1110 MK OYI0BOI0 MarHiTOCTATUYHOTO 1 €JIeKTPOCTATHY-
HOTO TOJIiB € aHajorisl. [Haykuis (B) 1 HapyKeHICTh eNeKTPOCTaTHYHOTO MoJst (E), 0 TeHepYIOThCs BIMOBIIHO €J1eK-
TPOMArHiTaMH 1 3apsIKEHUMH TilaMH, B TIEBHIH TOYI[l HABKOJHIIHBOTO MPOCTOPY CKJIANAKOThCS K BeKTOopu. Ha wmiit
OCHOBI 3allpOTIOHOBaHA METOAMKA, IO O3BOJISE PO3paXyBaTH PO3IOALI MOMIEPEYHOI 1 MO3AOBKHBOT KOMITOHEHT iHAYK-
i MarHiTHOTO MoJsl, o renepyerbes [1B TIOMII, B ronoBHii YaCTHHI BaHHM Y TIOBEPXHI ITUIACTHHU 3 HEMarHiTHUX
MmarepianiB. [Ipy 1[bOMY BHKOPHCTOBYIOTHCS BiJIOMi PIBHSHHS €IEKTPOCTATHUKH. JlaHi MOKa3agu, IO ONTHMAIbHHM
€ KyT Haxuny crepxHis 1B ITOMII B mexax 0...45° no BigmomenHio 10 Beprukami. Topmi crpmksis 1B TIOMIT mo-
BUHHI OyTH NapajiesibHi MOBEPXHI [UIACTUHHM, IO 3BAPIOEThCA. J[JIs OLIHKHM XapakTepy pO3MOJUIEHICTh HAPYKEHOCTI
noss E HeoOXiIHO BUCIIOBJIIOBATH B BITHOCHUX OJMHUIIAX. Y IbOMY BUIAJKy PO3MO/iJI KOMIIOHEHTH TIOJIS eJIEKTPOCTa-
TUYHOTO OyIie 30iraTucs 3 pO3MOAUICHICTIO KOMIIOHEHT IHAYKINIT OISl MarHITHOTO, IO TEHEPYETHCS PEATbHOT KOHCTPY-
kmieto [1B TIOMII. ITokazaHo, o 3aliponOHOBaHUN METOA 3a0e3euye 3a10BITbHY 301KHICTh PO3PaXyHKOBHX 1 €KCIIe-
PUMEHTAIBHUX TAaHUX 1 MOXKe OyTH BHKOpUCTaHMH [uisi ontumizanii koHcTpykiii [1B [TOMII, o6 3a6e3neunTt Mak-
CHMaJIbHI 3HaYeHHS IONePeYyHOT KOMIIOHEHTH 1HAYKIIT B TOJIOBHIH YacTHHI 3BaplOBaIbHOI BaHHU NPW HE3MIiHHIH BeJH-
YHMHI CHJIH, 1[0 HAMarHigye 0OMOTKH Ha CTPIOKHAX mboro [1B.

KaiouoBi ciioBa: 1yroBe 3BaproBaHHs, MONIEPEYHE MarHiTHE I0JIe, MPUCTPId BBEICHHS, 1HIYKIis, PO3paxyH-
KOBa METOJIMKA.

Jopoxos M. 10., Bosaenko O. €. BiockoHa/leHHI KOHCTPYKIii MeXaHi3My IroJ10BHOrO migiiomy JuBap-
HOI0 KpaHa, 110 3ano0irae nagiHHio BaHTA:Ky Npu 00puBi kanarta // Bicauk JJIMA. — 2018. — Ne 2 (44).

B po6oti 3anmponoHOBaHO HOBE KOHCTPYKTHBHE PIIIEHHS aKTyaJbHOI HAYKOBO-TEXHIYHOI 3a/1a4i MO ITiJBH-
IICHHIO 0e3MeYHOCTi poOOTH TMBapHOTO KpaHa IpH BUKOHAHHI OTepalliii 1o TpaHCIIOPTYBAaHHIO KOBIIA i3 PIAKUM MeTa-
JIOM. 3MIHM B KOHCTPYKIII CTOCYIOTHCS MOJEpHi3allii MoicracTa MexaHi3My TrOJOBHOTO MiZHOMY, B SIKOMY 3a3BHYai
BUKOPHCTOBYETHCSl BPIBHOBa)XKyBaJbHUI Oanancup. Ilpu BHKOpuCTaHHI Takoro OanaHcupa B pasi oOpuBY KaHara
BiIOyBa€eThCS pi3Ke MajAiHHS BaHTaxy. Yepes Te, mo OalaHCHp 3aCTOCOBYETHCS Ha JIMBAPHOMY KpaHi, Ha HBHOTO i Ha
NPUKPITTIEHUH 10 HhOTO KaHAT BIUIMBA€E BHCOKA TEMIIEpaTypa, MOKIIMBE TIONAIaHHS Kparellb PiIkoro MeTay, a TAKOX
Majla [OIMpUHA caMoro OallaHCHpa MOXKe IPHBECTH IO CHJIBHOIO IIEpEerMHaHHSA KaHaTa, OOpPHBY OJHOIO 3 KaHATiB,
a TaKO)X MOXKE CIPHYMHHATH 3a CO0OK 1 OOpWB KaHAaTa, MO 3aiuuImuBCS. [ MmigBUINEHHS HATIHHOCTI KpaHa
3arpoIIOHOBaHa HOBAa KOHCTPYKIIiA MOJIICTIacTa 1 CXEMH 3armacyBaHHs kaHata. Lle mocaraeTscs iHTErparieto B KOHCTPYK-
L0 TIOJICHACTY 13 3pIBHOBaXKYBAJILHOTO MPHUCTPOIO y BUTJIsIII OapabaHa, 10 BUKOHYE POJIb 3PIBHIBHOTO €JIEMEHTa,
SKAH TaKoX 3arodirae naJiHHIO BaHTaXy NMpH 00pHBi KaHara. [Ipu BUKOpUCTaHHI 3piBHSUILHOTO OapabaHa OUiKyeThCs
piBHO3aMe/TIeHe TIaAiHHs BaHTaXXy MpU o0puBi KaHata. Lle B CBOKO yepry 3MEHIIMTh JUHAMIYHI HABAaHTa)XCHHS HA Me-
TAJIOKOHCTPYKIIIO KpaHa. 3piBHAIBHUN OapabaH IO3BOJIUTH ICTOTHO CKOPOTHUTH aMIUTITYIQy TOPH3OHTAIEHOTO BiIXH-
JIEHHS! KIHIIEBOTO TTOJIOXKEHHsI BaHTaXy B MOPIBHHHI 3 OanancupoM. [lonepenHi npopaxyHKH Ial0Th MiICTaBy TOBOPH-
TH TIPO MO>KJIMBICTH 3MEHIIIEHHS aMILTITYI PO3TOHyBaHHS B 2—3 pasu.

KuarouoBi ciioBa: mmBapHUit KpaH, MMOJICIACT, TpaBepca, 3piBHOBaXyBaIbHUH OapabaH.

Kyuaies B. B., Cepaiok O. O. Y1ockoHaIeHHS aJIrOPUTMY KepyBaHHS MPOIECOM 3aBaHTAKeHHS BYTi/LIA
B KyJ1b0BHii 6apadannuii miauH // Bicank JI/IMA. — 2018. — Ne 2 (44).

VY poboti mpoBeneHo aHaii3 mpoOIeMH, TIOB'SI3aHOI 3 HEJOCTaTHHOK TMPOIYKTHBHICTIO MPOIIECIB ITiATOTOBKH BY-
TJIBHOMY NHJTY Ha TeIuloeNieKTpocTaHisaxX. [Ipy miaroToBui N1ty BUKOPHCTOBYIOTHCS KyJIbOBI OapabaHHi MIIMHH, SIKI Ma-
I0Th HEJJOCKOHAII, a B OUTBIIOCTI BUMA/IKIB Py4Hi cucTeMu KepyBaHHA. OCHOBHUMH (DYHKIISIMU CHCTEMH KepPYBaHHS MITU-
HAMH € MITPHMKA TEMIIEPATYPHOTO PEKUMY UL 3a0€3IeUeHHS CYIIMITFHOI 3MaTHOCTI Tapsidoro MOBITPS, M0 MOJA€THCS
B GapabaH, a TaKOXX KepyBaHHS YKUBWIBHUKOM CHPOTO BYTriwid. JloCTHiqHHKaMH BCTAaHOBJICHO, IO MaKCHMAalbHA MPOIYK-
THBHICTh MJIMHA JOCSTAETHCS TIPH IEBHOMY PiBHI 3aBaHT)KEHHSI MJIMHA, SIKMH cTaHOBUTH 80-95 % MakcuManbHO MOKITH-
BOTO piBHS. AJle JUIsl KOHTPOJIIO 3aBaHTA)KCHHS MJIMHA B CHCTEMax KEepPyBaHHS BHKOPHCTOBYIOTHCSI HETPSIMI TOKa3HUKH,
TaKi SIK Tepernaj THCKY B 0apadaHi, piBeHb BiIOPOIPHCKOPEHb OapabaHy mpu poOoTi, TeMIepaTypa MIISTOBITPSIHOT CyMillni
Ha BHXO[l, SIKI XapaKTepU3YIOTh TUTBKK OKPEMI SIBUIIA MPOLECIB 1 HE JO3BOJISIIOTH OJIEp>KaTh OLIBII TIeBHY iH(opMaIlito.
Tomy B nmaHiii poOOTI 3amporOHOBaHMIT HOBMM MiAXiJ ISl 3MEHIIEHHS iHQOPMAIHHOI €HTpOIIii, CYyTh SIKOTO IIOJIsIrae
B 00'eqHaHHI iHPOPMAIIi{ JEKITPKOX ITOKa3HUKIB TPOLIECY B OIWH y3aralbHEHHU MOKa3HUK. [t peanizatiii s0ro miaxomy
BUKOpHUCTaHa BijioMa (yHKIIis XappiHITOHA, SKa JI03BOJISIE y3araJbHUTH HETIOPIBHIOBaHI MiX COOOI0 MOKA3HUKH i Tpe.-
CTaBHUTH IXHIO TEOMETPHYHY CYMy Y BUIIIS/II O€3pO3MIPHOTO MOKa3HHUKA OaKaHOCTI IS pe3ybTaTy KepyBaHHs. 3aBIsSKU
TaKOMY TEPETBOPEHHIO y3arajJbHEHHH TOKA3HWK cTae OumpmI iHGQopMaTUBHHM. JIOpEYHO TaKOX Biq3HAYNTH 3HAYHE
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CKOPOYCHHS AITOPUTMY aHaJi3y KOHTPOIBOBAHUX MTapaMeTpiB ISl BUPOOITKY KepyroUdoro BILTHBY. Po3pobennii y poOoTi
ITOPUTM KEPyBaHHS BIIPI3HAETHCS BiJl ICHYIOUMX IPOCTOTOIO M OUIBILIOIO BIPOTIZAHICTIO Pe3yNbTaTIB aHaji3y, 110 J103BO-
J1st€ 3a0€31eYNTH OUTBII BUCOKY TOYHICTH KEpYyBaHHS pIBHEM 3aBaHTa)XEHHS OapabaHa.

KuarouoBi ciioBa: kynpoBuii OapabaHHUI MJIMH, allTOPATM KEPYBAHHS, iIBHAIICHHS MPOIXyKTHBHOCTI, (QYHKIIiS
Oa)kxaHOCTI.

®panuyk B. I1., 3ioopos K. A. IIpo MakcuMaibHy TATOBY 31aTHICTh OJHOBI3KOBOI0 IIAXTHOI'0 JTOKOMO-
THBY NIPH CTAJIOMY PyCi Ha NPsAAMOJIiHilTHIN AingHni kouii / Bicank JIJIMA. — 2018. — Ne 2 (44).

Jlyist MaTeMaTUYHOT MOZIEIl O/IHOBI3KOBOT'O MIAXTHOT'O JIOKOMOTHBY BH3HauY€Ha MaKCHMaJlbHa TATOBa 3/1aTHICTh
IIPYA CTAJIIOMY PyCi Ha NPSAMONIHINHIA IUISHII KOJIi 3 ypaxyBaHHSIM T€OMETPHYHOI HEIOCKOHAIOCTI HOTO BUXIJTHUX
naHok. OTpUMaHO 3aJE€XHOCTI Ul BU3HAYEHHS MAaKCHMAaJbHOTO 3HAYCHHS CIJIM TATH, KA pealli3yeThCsl OMHUM KOJle-
COM, OJIHI€IO BiCCIO, CyMapHE TATOBE 3yCHJUIA OJHOBI3KOBOTI'O IIAXTHOTO JIOKOMOTHBY. Bru3HadueHa cymapHa BeIM4HHA
0iuHOTO THCKY pedopIaamMu KOJIC MIAXTHOTO JIOKOMOTHBA Ha TOJIOBKY peHKH Q, AT BUNAJIKY PO3TAlIyBaHHS KOJIiC

31 3HOIIEHUM TpodiseM GaHmaXa 110 OAHY CTOPOHY eKina)kHOT yacTuHH. CPOpMYIHOBaHO PEKOMEHAAIIIT 38 BETNYNHOIO
TpaHWYHOI HOPMH 3HOCY (IIpOKaTy) OaHIaKiB KOJic KOJICHUX Tap Ha OXHY CTOpOHY (He Ourbmre 5 %) amst peamizamii
MaKCHMAJIbHOI CHJIM TSTH TPH 33JaHiil MBUIKOCTI pyxy Bizka. OTpuMaHo rpadikv 3MiHU BEIHMYHMHU MaKCUMAaJIbHOTO
TSATOBOTO 3YCHJUISL NPH PI3HOMY pajiyci KOJIC 1 Pi3HOI MIBUAKOCTI PyXy OJHOBI3KOBOTO LIAXTHOTO JIOKOMOTHUBY,
SIKi BU3HAYAIOTh MIBUAKICTH PyXy JOKOMOTHBA, IIPU SKif BIH MOXKE pealizyBaTH MaKCUMallbHE TATOBE 3ycHiUisl. Bera-
HOBJICHUH (YHKI[IOHATBHUI 3B'I30K MiX KiHEMAaTHYHMMHU Ta CHJIOBUM MapaMeTPOM JIO3BOJISIE HE TUIbKM BHU3HAYUTH
MaKCHMAaJIbHy TSATOBY 3/IaTHICTh IAXTHOTO JIOKOMOTHBA, & i JOCHTI/PKYBATH HOTO AMHAMIUHY TOBEIIHKY, & TAKOX MPO-
THO3YBATH eKCIUTyaTalliiiHi OKa3HUKH B3a€EMOJIi CHCTEMH «TPaHCIIOPTHHUI 3aCi0 — 30BHILIHE CEPEIOBHIIEY.

Kuaro4yoBi ciioBa: MareMaTnyHa MOZIEIb, ONHOBI3KOBHIA IIAXTHHI JJIOKOMOTHB, CTAIAN PyX, MaKCUMaJbHE TS-
TOBE 3yCHILIA.

Ilepyenko B. O., Yanaurina O. M. Bt pe:kuMMiB HecTaJIoro pyxy 3eMJIepHiiHO-TPAHCIIOPTHUX Ma-
IIMH HA OKA3HUKH SIKOCTi BUKOHYBaHOi poootu // Bicunk JJIMA. — 2018. — Ne 2 (44).

Ipouec po3pobku poboYOro cepenoBHUINa 3eMICPUIHO-TPAHCIOPTHIMH MAIIMHAMH CYTIPOBOJKYETHCS TI€I0
Ha poOoye oOiagHaHHA 3MIHHHX B 4aci OormopiB. Y CHUTyalisix OJIOKyBaHHSI poOOYHMX OpTraHiB, sIKi CYNPOBOIKYIOTHCS
IHTeHCHBHUM TaJbMyBaHHSIM MAalllMHH, HAaBaHTAXEHHS Ha poOoye oONaJHaHHA HOCATH yIApHUI XapakTep i MOXKYTb
3HAYHO MEPEBUIUTH CepelHii piBeHb 3BUYAHMUX HaBaHTakeHb. [lofi0He HaBaHTa)XKEHHS MOJXKE IPHBECTH N0 BiIXH-
JICHHsI MAIlIMHH BiJl 3aIJIAaHOBAHOI TPAEKTOPIi PyXy.

OnHUM 3 TIOKAa3HHUKIB KYPCOBOi CTIMKOCTI 3eMIIEpUIHO-TPAHCIIOPTHIX MAIINH € TTapaMeTp, 10 XapaKTepu3ye
SKICTh BUKOHaHOI poOOTH. 30KpeMa, ISl MalllKH, 10 BUKOHYIOTh CIIOPYIXKEHHS 3eMIITHUX HACHIIIB, OJHUM 3 BOXKJIUBHX
napaMeTpiB € MOKa3HUKU KypPCOBOI CTIMKOCTI, SIKi XapaKTepH3yIOTh BIIXWIIEHHSI PEeabHOI TpaeKkTopii pyxy poboyoro
OpraHy BiJ 3aIUTaHOBaHOI. Y BHIAaJKaX, SKIIO TPAEKTOPIS PyXy 3eMIICPHHHO-TPAHCIIOPTHAX MAIIWH iCTOTHO BiIXMIIA-
€TBCA BiJ TIPOEKTHOI, BUHUKAE€ HEOOXiMHICTh BUKOHATH JOJATKOBI IMPOXOIH, 1[0 HEMHUHYYE MPHU3BOIAWTH IO MaXiHHI
MPOILYKTUBHOCTI 1 MiZIBUILIEHHSI €EHEPTOEMHOCTI TEXHOJIOTTYHOTO MPOLIECY.

Po3pobiiena nquHamMiuyHa MOJENh pPyXy aBTOTpelaepa N03BOJIsIE BpaxyBaTH BIUIMB HECTAaJIMX HAaBaHTaXXEHb Ha
BUKOHAHHS TEXHOJIOTIYHHMX OIepamiil TpaeKTopis pyxy aBTOrpeiiiepa MaTeMaTHYHO MOXKe OyTH OmNHcaHa 3a JOIOMO-
TOI0 JIBOX JMHAMIYHHUX MOJEJIEH: IIOCKOTO PyXy MalllMHU B TUIOLIHMHI OMOPHOT IOBEPXHi 1 00epTaibHOrO PyXy BiJHOC-
HO TOYKH OJIOKYBaHHS BiJBay.

KarouoBi ciaoBa: 3emiepuitHo-TpancnoptHa MammHa (3TM), aBTorpeiinep, MOKa3HUKH KypCOBOI CTIHKOCTI,
JMHAMIYHE HaBaHTa)KEHHS, TPAEKTOPIS PyXYy.

I'epacumenxo O. B., Mapkos O. €., XBamuncbkuii A. C., dKutnikos P. }O., Paryiina H. B. TennoBuii
CTaH KOBAJIBCHKOIO 3JIMTKA HOBOI ()OpMH I NOKOBOK BilmoBigajbHOro mpusHavennsi // Bicauk JIMA. —
2018. — Ne 2 (44).

Merta mociiPKeHb — MiABUILICHHS SKOCTI KOBAIBCHKUX 3IUTKIB JUI BUTOTOBJICHHS BEMKOrabapuTHUX TMOKO-
BOK BHCOKOI sIKOCTi. J[JIsl BUpIIIEHHS TIOCTABJIEHUX 3aBIaHb MOJICIIOBABCS MPOLEC KPUCTANI3AI] YKOPOUSHHUX 3JIUTKIB
31 CIIPSIMOBAHOKO KpucTaiizaiiieto. s 1poro Oysa po3pobiieHa HOBa KOHCTPYKINS BHJIMBHHMII i (hopMa YKOPOUEHOTO
KOBaJIBCHKOT'O 3JIMTKA 3 CIIPSIMOBAHOI0 KpucTaiizanieto. Taki 3MUTKH T03BONISIOTH 3MIHUTH HAIPSMOK POCTY KPUCTAJIiB
po3mnaBy. Jns mochimkeHHs Oyna po3po0ieHa METOANKa MOIEITIOBaHHA. J{OCTiIKEHHS MTPOBOIMIOCS 3 BUKOPUCTAH-
M MCE. B pe3ynbTaTi CKiH4€HO-€JIeMEHTHOTO MOJICIIOBAHHSI BCTAHOBJICHO, 110 TEIUIOBHI IIEHTP KPUCTANI3aIlT 3JIUT-
Ka JIOKaJli3yeThCsl B BEPXHIM YaCTHHI 3IUTKA MpH 3a0e3MeUYeHH] CpsIMOBaHOl KpucTamizamii 3Hu3y BBepx. CrnpsMoBaHa
KPHCTaNi3allis BUKJIIOYAE TEIUIOBIBI Y PaialbHOMY HAIPSMKY, IO CIPHSIE 3MEHILCHHIO YTBOPEHHS OCHOBOT PUXJIOCTI
1 3MEHIIeHHs MIMOMHHU yCaJO4YHOI PaKOBHMHH, SIKA CTAHOBUTB 5 ... 7 % BiA BHCOTH 3JIUTKA. 3HaYyHa 4acTHHA 00 €My
37IMTKA KPHUCTANI3Y€EThCS 3 TOCTIHHOK PI3HHIICIO TEMIIEPATyp, IO HE MEPEBHUIINYE MOMYCTUMUX 3HAYEHb, SKi MOXKYTh
MPUBECTH 0 YTBOPEHHS BHYTPIIIHIX PO3pHBiB. MakCHMallbHy TEMIIEpaTypy B MpOLECi KpucTamizalil yKOpOYeHOTo
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3ITUTKA 31 CIIPSIMOBAaHUM TEIUIOBIABOIOM Ma€ BEPXHs 00JIaCTh 37UTKA, a MiHIMAIbHY TEMIIEpaTypy — HOTO TOHHA YaCTH-
Ha. 3HIKEHHsI BiJIBEZICHH TeIUIa 3a paXyHOK TEIUIOI30JIs1il BepXHill 1 OI4HIN MOBEPXHI 3IUTKA KOMIIEHCYEThCS 1HTEH-
CHBHUM BIJIBEJCHHSIM TeIIa Ha WiINOH. B pe3ynprari He BifOyBaeThCsl 30UIBIICHHS TPHBAJIOCTI KpUCTaNi3awil
B MOPIBHSIHHI 3 YaCOM KPHCTaJi3allii 3BUUaifHOr0 KOBaJIbCHKOTO 3TUTKA TAKO1 K MACH.

KnrodoBi cioBa: KyBaHHSA, IIOKOBKA, 3JIMTOK, CIIPSIMOBAaHA KpPHUCTaJi3allis, 3BOPOTHA KOHYCHICTh, OXOJOJ-
JKYBaHUH MiJIOH.

Kingenko M. I. Mexani3M 3HOIIYBAaHHS Ta NMPaNe3JaTHICTh iIHCTPYMeHTa, BUTOTOBJIEHOTO i3 MIBHIKOPi-
3aJIbHOI cTaJti i 3MinHeHoro meroaom OIMII // Bicuuk JI/IMA. —2018. — Ne 2 (44).

Hanana poGota mpucBsYeHa HOCTIPKCHHIO [TUTaHb, MOB'S3aHUX 3 IiJBHUIICHHAM EKCIUTyaTalliifHUX BIACTHBOC-
TEH IHCTPYMEHTIB 3 IIBUIKOPI3AIbHAX CTAJICH IUIIXOM MarHiTHO-IMITYJIbCHOI 00pOOKH, IO MpeZCcTaBIIsie COOO00 TMO€E-
HaHHS CJIIEKTPOMArHITHOTO 1 TEPMOAWHAMIYHOTO CIIOCO0IB YIIPaBIiHHS HE PIBHOBKHOIO CTPYKTYpOIO pedoBUHH. [Ipo-
BEJICHO aHai3 MEXaHi3My 3HOIIYBaHHS IIBHIKOPI3aIbHUX CTalleil, 00poOIeHNX B IMITYyJILCHAX MarHiTHHX moisx. [To-
Ka3aHo, 0 e()eKTUBHICTh CIIOCOOY MAarHiTHOI OOpOOKH 3alieKWTh BiJ IIJIOTO PNy YMHHHKIB, IO BiXHOCATHCS SIK
JI0 YMOB BIUTHBY Ha IHCTPYMEHT MAarHiTHHM IOJieM (XapakTep MarHiTHOTO I0Jisl, HOro HANpy»KEeHICTh 1 Yac BUTPHUMKHU
IHCTPYMEHTY B IHIYKTOPI), TaK 1 I0 YMOB, B KHX L€l IHCTPYMEHT €KCIUTyaTy€eThCsl (PEKUMU Pi3aHHs , MATHITHUN CTaH
IHCTpYMEHTY Ta iH.). BcTaHOBIIEHO HINKOM MEBHMI [iana3oH 3HAYEHb HAMPYKEHOCTI MarHiTHOrO moiisi, o0poOKka
B SIKOMY TIOMITHO TIOKpally€ eKCILTyaTaliifHi BIaCTUBOCTI PIXKYYOro iHCTPYMEHTY 31 MIBHIAKOpi3aibHOI cTamii. Bigzna-
YEHO, 110 MEPIIONPHYHHOIO MOJIMIISHHs eKCIUTyaTalliiHAX XapaKTePUCTUK IHCTPYMEHTY, MiJJIAHOTO MarHiTHii 06po0-
I, € 3MiHa BJIACTUBOCTEH IHCTPYMEHTAJIBHOIO Martepiaily, sika BiIOyBaeThCs 32 paXyHOK MarHiTOCTPHKLIHHOTO 3Mill-
HEHHS MBHUJIKOpi3anbHOI cTaii. BecTaHoBieHo, mo i CTiKoro mposiBy edekTy MarHiTHOi 0OpoOKH IHCTpyMEHTYy He-
00XiTHO B KOX)KHOMY KOHKPETHOMY BHUIAJKy BPaXOBYBAaTH 3HAYCHHs HAINPYXEHOCTI MarHiTHOTO MOJIS, Yac BUTPUMKH
IHCTpYMEHTY B poO0OUOMY IHIYKTOpI 1 4ac cTapiHHS iHCTPYMEHTY ITiCIIsl MarHiTHOT 00poOKH.

KuarouoBi ciioBa: MarHiTHa 00po0Ka, HANPYKEHHS, HAPYKEHICTh MAaTHITHOTO ITOJISI, MarHITOCTPUKIIHHE 3Mi-
[HEHHS, IBUIKOPi3albHA CTalh, MAaTHITHO-INUCIIEPCiiTHE TBEPAIHHS, 3HOIITYBAHHS.

Kopuak O. C., Binenens K. €. Po3Butox MeToniB 30lab1IeHHs1 pecypcey 0e3BiAMOBHOI podoTn 6a30BHX
BY3.iB rigpasjiunnx npecis // Bicauk JJJ/IMA. — 2018. — Ne 2 (44).

Mertoro poOOTH € CTBOpPEHHSI METOJIIB 30LIBIIEHHS pecypcy 0e3BiAMOBHOI poO0TH 0a30BUX BY3JIB TipaBiid-
HHUX IPECIiB Ha OCHOBI TOCIKCHHS 1X TPUOOTEXHIYHUX BJIIACTHBOCTEH 3 TOCIIITYIOUOK0 PO3POOKOIO BiIMOBITHUX 3aX0-
JIB JUIsl 3MEHIIEHHS 3HOIICHHS CHJIOBUX TiIPOLMJIIH/PIB, HANPSIMHUX PYyXOMOI MONEPEYHHH Ta KOJoH. [yisi po3poOku
3ax0/iB 31 30UIBIIEHHS pecypcy 0e3BiIMOBHOI poOOTH HEOOX1THO 6a30Bi By3H PO3IIIsIATH HE OKPEMO OJIMH BiJl OIHO-
TO, @ 3aCTOCOBYBAaTH CHCTEMHHH MiIXif, SKMH rependadae BpaxyBaHHS IX B3a€MOJii Ta B3a€MHOTO BIUIMBY IIiJ| 4ac
TIPOMHUCIIOBOT ekcrutyaTanii. s 3armobiranHst HepiBHOMIPHOCT] 3HOLIEHHS TOBEPXOHb CIIONYYEHHs CHJIOBUX TiJpOLH-
JHAPIB, HANPSMHUX PYXOMOI OIIEPEYMHH Ta KOJIOH Tpeda yCyBaTH eKCLEHTPHYHE HaBaHTA)XXEHHS IIPECy Ta CHCTEMOIO
HOT0 aBTOMATHYHOTO KePyBaHHS NMPOTHIISTH BiAXMICHHIO HANPSIMHHUX KOJIOH Bia reoMeTpudHOi oci. Ha pecypc 0e3Bi-
IMOBHOI po00TH 0a30BUX BY3IIB TiAPaBIiYHAUX MIPECIB BIUIMBAIOTH MEPEKOCH PyXOMOI MTOTIEPSYUHH TIiJT Ti€T0 eKCIIEHT-
PUYHOTO IPHUKIAAECHHS TEXHOJIOTIYHOTO HABaHTA)KEHHS, BUTHH BEPXHbOI HEPYXOMOI MOIIePEYNHN BHACIIIOK 3aTHCKaH-
Hs1 KIHI[IB HANPSIMHHUX KOJIOH, Aedopmailii, 00yMoBieH KoH(Irypaiiero HepyxoMoi MONepeYrHH Ta CIOCO00M CIIUpaH-
HS1 TUTYH)KEpIB POOOUMX IMIIIHPIB HA pyXOMY HonepeurHy. BUKOHaHHS pajiycy 3a0KpYTJICHHS TalTeleid poOounx Iu-
JIHIPIB BEIUYNHAMU MEHIINMH, HIXK TIPUITYCTHUMI, IPU3BOJMTS JIO MOSIBU B HUX SICKPABO BUPKEHHUX 30H KOHIIEHTpaii
Harpy>XeHb, a 3arIMOJICHHS TajTeNell B BCepeIuHy KOpITycy Oijibllle, HiXK Ha IMPUITyCTUME 3HAYCHHS, TIOCHIIFOE PO3BH-
TOK TPIIIUH BiJl yTOMJICHOCTi. HalO1bIa IHTCHCUBHICTD KaBITAI[IITHOTO 3HOIICHHS CITIOCTEPIra€ThCs B MMOYATKOBI MO-
MEHTH BIPHUCKYBaHHS PoOOYOi PIIMHMU i THCKOM Y BHYTPIIIHIO MOPOXXKHIUHY POOOYOT0 HMITIHAPA, KOJIU Tepernast THC-
KiB 1 IIBHIKICTH PIJMHU HA AUIHII TEPEX0Ay OTBOPY y BHYTPIIIHIO NMOPOXXHUHY KOPITyCy MakcHManbHi. st 30116-
LIEHHs pecypcy 0e3BiIMOBHOI poOOTH poOOUMX IMITIHAPIB HEOOXiqHO 3a0€3MEYNTH palioHaNbHE NMPOSKTYBAHHS elie-
MEHTIB T1APOIIPUBOAY TIPH 30€peKeHHI 3aJaHNX PiBHIB TUCKY B T1IPOCUCTEMI.

KuarouoBi ciioBa: mpec rifgpaBinivHAil, TUIIHAP CHIIOBUH, piiHA poO0Ya, 3HOMICHHS, KOJIOHA, TIONIEPEUHHA PY-
XOMa, THCK, KaBiTallis.

Kyniniu A. A. MatemaTn4Hi MojeJIi BINIMBY NapaMeTpiB CTPYKTYPH HA MeXaHi4HI BJACTHBOCTH CILIABY
AMr11 // Bicauk JJAMA. — 2018. — Ne 2 (44).

Merta poOOTH — BCTAaHOBHUTH CTYIIiHb BIUIMBY CEpEIHIX PO3MIpIiB 3epHa 1 JEHAPUTHOI YapyHKH Ha piBEeHb MeXa-
HIYHHX BJIACTUBOCTEW MPOMUCIIOBOTO ciuiaBy AMrl1 ta moOyayBaT MareMaTHUHI MOJIEINi 3aJIe)KHOCTI piBHS MeXaHid-
HUX BJIACTUBOCTEH CIUIAaBY Bil XapaKTEPUCTUK CTPYKTYpH.

ExcriepruMeHTambHO TOCTIKEHO B3a€MO3B’SI30K MIXK pO3MIpOM 3€pHa 1 ICHAPUTHOI YapyHKH Ta piBHEM MeXa-
HIYHUX BJIACTUBOCTEW mpommucioBoro ciuiasy AMrll. [ToOynyBaHo MaTeMaTH4IHI MOAENI 3aJI€KHOCTI PIBHA MeXaHid-
HUX BJIACTHBOCTEH CIUIaBY BiJ IAaHUX XapaKTEPUCTHK cTPYKTypu. Ha ocHOBI aHANi3y NoOyqOBaHUX MaTeMaTHYHUX MO-
Jieneil BCTAHOBIICHO CTYIIIHB BIUTMBY CEPEIHBOTO PO3MIpY 3epHa i ACHIPUTHOI KOMIPKH Ha PiBE€Hb MEXaHIYHUX BIIACTH-
BOCTEW IPOMHUCIIOBOTO cruiaBy AMrl 1.
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B xapaxrepromy s ciiapy AMrl1 miama3oHi 3MiH XapaKTEPHUCTHK CTPYKTYPH, 3aJIeKHOCTI MiX piBHEM Me-
XaHIYHUX BJIACTUBOCTEW 1 pO3MipaMH OCHOBHHMX XapaKTEPUCTUK CTPYKTYPH 3a[0BILTBHO OMUCYIOTHCS JIHIHHOIO (yHK-
L€, OKPIM 3aJISKHOCTI MIXK MEXEI0 IIMHHOCTI Ta PO3MipoM 3epHa. L5 3aeXHICTh ONHUCYETHCS PIBHSHHSAM THITy XO-
mna-Ilerga. BetaHoBieHO, 0 3MiHA poO3MipiB MaKpo- i MIKPOCTPYKTYpH IPOMHCIOBOTO ciutaBy AMrl1 oco6mmBo cyT-
TEBO BIIMBAE HA ITiIBUIICHHS PiBHS BiTHOCHOTO BUJIOBXKECHHSI.

KaiouoBi ciioBa: cTpykTypa, MeXaHiuHi BIaCTHBOCTI, 36pHO, ACHAPUTHA YapyHKa, MaTeMaTHYHA MOJIEIb.

Inn A. €., Inn €. 5. Bnaue cui TepTd i MACTH/IA HA KPYTWILHHMII MOMEHT i TeMnepaTypy Tpy04acTux
3aroTOoBOK MpH poTtauniiinii odkarui / Bicauk JJIMA. — 2018. — Ne 2 (44).

INTokazaHo, mo 00poOka MaTepiaiiB y MAaIIMHOOY TyBaHHI B JaHUH 4ac Ma€ PO3BUTOK B HANpsSIMKaX, MOB'SI3aHUX
3 TABHUINEHHSAM IPOIYKTUBHOCTI, SKOCTI Ta e()eKTUBHOCTI BUPOOHMIITBA, EKOHOMII MaTepialbHUX 1 CHEPTeTUIHUX pe-
CypCiB, HIIBUILIEHHSAM SIKOCTI BUPOOIB 1 HamiB(haOpUKaTiB, 0 BUIYCKAIOTHCS, CKOPOUYCHHSIM COOIBAPTOCTI BUPOOHUIIT-
Ba. Jlo mporpecuBHUX pecypco30epirarouux croco0iB 0OpOOKH METalliB THCKOM BITHOCSTH TEXHOJOTIKO POTAIliifHOT
00KaTK{ MOPOKHUCTHX BHPOOIB PpUKIiitHIM iHCTpyMeHTOM. LI TeXHOMOTis 3aCTOCOBY€ETRCS IIPH BUPOOHUIITBI JeTa-
Jnieid 1 HariBpaOpUKaTiB TUIY MOPOXKHIX KOPITYCiB (GLIBTPIB 1 TAPOIMIIHAPIB, OAJIOHIB, POIHKIB CTPIYKOBUX KOHBEEPIB
Ta IHIIUX OCECMMETPUYHMX JeTaleil. BcraHoBieHO, 1110 Tpoliec poTaliiHOi OOKAaTKU B psijii BUIIA/IKIB MOXKE KOHKYpY-
BaTH 3 KyBaHHAM, 00'€MHOI 1 JIICTOBUM IITAMITyBaHHAM. [laHO KPUTHYHHI aHaJi3 BIUIMBY CHJI TEPTS, B TOMY YHCII Ha-
SIBHOCTI 1 €()eKTUBHOCTI MacCTHJIa, HA KPYTHHA MOMEHT i TEMIIepaTypy HarpiBaHHs IIPH POTAIHHINA 00KaTIi TpyOUacTux
3aroToBOoK. JloBeneHO, 110 MPpU HAsSBHOCTI MAaCTHJIa KPYTHUH MOMEHT 3pOCTa€, 10 HPH3BOIUTE 0 3MEHIIECHHS BEJIHYH-
HH pOOOTH, 1110 BUTPAYAETHCS HA TOAOJIAHHS CHJI TE€PTS, 1, IK HACIITOK, 3MEHIIECHHSI BEIMYMHHU TeIlIa, SIKe TeHePYEThCS
B 3aroToBi. lle mpU3BOANTE MO 3HIKCHHS TEMIIEPATypy YaCTHHH 3arOTOBKH, sika AeopMyeThCs, 1 30UIbIIEHHS Ma-
LIMHHOTO Yacy Ha 00pOOKYy.

KurouoBi ciioBa: GppukiliiiHuii iIHCTPYMEHT TEpPTs, pOTalliiiHa OOKaTKa, JIOKaJIi3aIlis ocepeaky neopMyBaHHs,
HArpiB 3a PaXyHOK TEPTs, MOMEHT TEPTs, KPYTHIbHHHA MOMEHT, TCIUIOBUH CTaH AUISHKH TpyOH, o IedopMmyeThes,
TeHepallis Tellia 32 PaXyHOK BHYTPIITHBOTO TEPTs, BTPATH TeIlIa P POTaMiiHiil 0OKaTIIi.

Kosanvos B. /I., Measauk M. C., Bacuiabuenko 5. B., Caenxko M. O. OnTumisanis npouecy BasKKOro
TOYiHHS 3 BAKOPUCTAHHSIIM CHCTEM aJanTUBHOrO ynpasiinus // Bichuk JI/IMA. — 2018. — Ne 2 (44).

IToxa3aHa aKTyaJbHICTh 3aCTOCYBAaHHS aJalTHBHOTO KepyBaHHS NPH 00poOLi JeTaeld Ha BaKKMX TOKAPHHX
Bepctarax 3 YITK,po3poOka Ta peasnizalis 3aKOHIB KepyBaHHSI peKUMaMi 00pOOKM Ha Ba)KKOMY TOKapHOMY BEpCTari,
a caMe KepyBaHHS IOJa4yero [UIsl PEeryJIIOBaHHS CHIIHM pizaHHS 3a qonomororo PLC Mony:iB. 3acTocyBaHHS alalTHBHUX
cucreM Ha Bepctarax 3 UIIK i OGaraToomnepariifHuX BepcTaTax JO3BOJISIE CTBOPIOBATH CaMOHAIATOIKYBaJIbHI TEXHOJIO-
TiYHI CUCTEMH, 110 3a0e3MeUyIoTh AOCSITHEHHsI HEOOXIIHOI TOYHOCTI 1 3aJaH0l MPOIYKTUBHOCTI MpPU 00pOOILIi KOKHOT
HOBOI eraii. B sikocTi mapamerpa peryntoBaHHS 00paHO IIBHIKICTD ITO3/I0BKHBOI Mmofadi pisus. HaBeneno 3akoH ke-
pyBaHHS TO3IOBKHBOI TOAAYl Pi3Is B 3aJIKHOCTI BiJ 3HAYCHHS CIM pizaHHS. Po3poOiieHa cxema, ska mpu3HaueHa
IUIs1 aBTOMATHYHOI MIATPUMKH 3aJaHOTO 3HAYEHHS 3yCHIUIS Pi3aHHS IPH M030BKHBOMY TOYiHHI Ha BaXKKHUX TOKApHHX
BEpCTaTax 3 METOI OTPHMaHHS MaKCUMAaJIBbHOI MPOAYKTHBHOCTI OOpOOKHM MpH BUKIIIOYEHHI NEPEBaHTAXEHb PLKYUYOTO
iHCTpyMeHTy. JlaHa cucTeMa BHpOOJIsie BUMIPIOBAaHHS CHJIM B 30HI pi3aHHA 1 Ha MiACTaBl IIbOT0 KOPHUTYE KEpOBaHi Ina-
pameTpu mporecy pizaHHs (Moaqy) Ui JOCATHEHHS ONITUMAIFHOTO 3HAYCHHS. SIK MPHUCTPIi MPUHHATTS PIllICHb BUKO-
PHUCTOBYBaJIOCS CIelialbHe MporpamMHe 3adesneuenns — criiika HeidenhainMANUA Lplus 620 3 BOynosanum PLC mo-
JIyJIeM, IO J03BOJISIE peai3yBaTH 3aKOHH KepyBaHHS pexXxnMaMu oOpoOKH Ha Ba)KKOMY TOKapHOMY BepcTati. Po3po0-
JIEHO AITOPUTM POOOTH CHCTEMH aJallTHBHOTO ONTHMAIBHOTO KEPYBAaHHS IPOLECOM ITO3I0BKHBOTO TOUIHHS LUIIXOM
3MiHH HIBHJKOCTI MOJa4l 3aJI€XKHO BiJ CUIIU Pi3aHHSI.

Karouogi ciioBa: anantusHe kepyBanHs, PLC mozyni, ontumanbHi pexxumu pizanus, YIIK, anropurm.

Kosanescoska O. C., Kopanescokuii C. B. AnapaTtne i nporpamue 3a6e3ne4eHHsi MOOIJIbHOCTI pexoHi-
rypoBanux BupooHuunx cucreMm // Bicauk JJIMA. — 2018. — Ne 2 (44).

VY crarTi BUKJIaieHI TPUHINIH TOOYA0BH MOOUTEHUX MOIYJIBHUX CHCTEM YIPABIiHHSI MOOUTEHUMH 1HTEIIEKTY-
ATBHUMH TEXHOJIOTIYHIMH MAIlMHAMH 3 MEXaHi3MaMH{ MapaeldbHOI CTPYKTYpH IS PEKOH(IrypOBaHUX BHPOOHHIITB.
ABTOpamMH pO3po0JieHHi MeTol imeHTUdIKalii MONOKEeHHs, KIHEMaTUYHUX 1 JUHAMIYHHX T[apaMeTpiB MeXaHi3MiB
3 KIHEMATHKOIO MapaJieNIbHOT CTPYKTYPI, 3 SIKUX CKJIANAIOThCSI MOOUTBHI BepcTaTH-po0OoTH. SK iHpOpMaTHBHE JKepesno
JiarHOCTUYHOTO CUTHATY BUKOPUCTOBYETHCS aMILTITYJHO-4ACTOTHA XapaKTEePHCTHKA BIACHUX KOJIMBaHb 00'€KTa B aKy-
CTUYHOMY Jiarna3oHi. 30y/KeHHs] KOHCTPYKIIT peKOH(DIrypoBaHOTO OONIaHAHHS BiI0OYBAETHCS MAJIONOTYKHUM aKyc-
THYHAM CHUTHAJIOM 3 PO3MOJLIOM CHTHAIIB OHAKOBOI aMIUTITy M. [IJIst TOCIiKEHb BUKOPUCTAHO aITOPUTM IIBHIKOTO
0OYHCIICHHS TUCKPETHOTO nepeTBopeHHst Dyp'e 3a monomororw FFT-ananizatopa. Hagano npomo3uiii moa0 anapatHo-
TO Ta MPOTPAMHOTO 3a0e3MeYeHHsT BUKOPUCTAHHS iNeHTH(IKAIIITHIX Moerneii Ha 0a3i 3ropTalbHUX HEHPOHHUX MEPEK
i Tmbokux oOuMcioBaHb. [lokazaHa MEPCHEKTHBHICTh 3aCTOCYBAaHHS OHOIUIATHHX MiHi-Komm'totepiB Raspberru pi3 b +
B 3B'S13111 3 Mikpomporecopamu Mega 2560 3 6iomiotekamu NumPy, SciPy, Theano i Keras. OmiHka cieKTpaabHOT IiTb-
HOCTI TIPOBOIUTHCS 32 BIIOMOIO peaizariii XP(f) currany nunxoM (OpMyBaHHS 3 Hel AWCKPETHOI MOCIiTOBHOCTI X(71)
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1 00pOOKM i€l OCTITOBHOCTI BIAMOBIIHO /IO 3a/IaHOTO KBaHTYBaHH:A. Po3po0iieHO po3MipHHI PsiI €eMEHTIB peKOHDi-
rypoBaHoi BUpOOHHYOI cUCTeMH Ha 0a3l MOOUTPHHX BEPCTATIB 3 MapajelbHOI0 KIHEMAaTHKOIO 1 IHTENEKTYaIbHUX CHC-
TEM YMpaBIiHHSA, IO JO3BOJISIE MIATPUMYBAaTH MAIIMHOPEMOHTHHH KilacTep Ha 0a3i pekoH(IrypoBaHMX BHPOOHHIITB.
3anponoHOBaHO KOHIIETIII0, 0 MOXKe OyTH BUKOPHUCTAHO SK PHHKOBHI TOBAp y BUTIISAI TaMH MOOUIEHUX BEPCTaTiB
3 IHTEJIEKTYyalbHIM yIPABIIHHAM JUIsl PI3HUX BUPOOHHIITB.

KurouoBi ciioBa: HelipoHHI MepexKi, MOOLITbHI BEpCTaTH, TapayieibHa CTPYKTYpa.

Measnuk M. C. CucreMa aganTHBHOIO KepyBaHHS JJIsl KOMIIeHcalil Npy:KHUX Jedopmaniii po3Touy-
BAJILHUX iHCTPYMEHTIB HA Ba)KKHUX TOKapHHMX BepcraTtax // BicHuk J/IMA. — 2018. — Ne 2 (44).

Po3TouyBanpHi pi3mi i ompaBKH, BHACHIJOK KOHCTPYKTUBHIX OCOOJIIMBOCTEH, MArOTh )KOPCTKICTh 3HAYHO MEH-
11e >KOPCTKOCTI Pi3MiB iHMUX THIIB. l[e HEraTHBHO MO3HAYAETHCS HA TOYHOCTI 00poOKU. bararto poOoT pi3HUX aBTOpiB
MIPUCBIYCHO TeMi OOPOTHOHM 3 aBTOKOJIMBAHHIMHA HEKOPCTKUX PO3TOUYBAIBHUX PI3IIiB, ajie MpodIieMa BILIHBY MPYKHUX
nedopmariii pi3usg Ha po3Mip BUPOOY 3aIHIIAETHCS AKTYalbHOK. Y CTAaTTi 3alPOIIOHOBAHO JIBA BapiaHTH CUCTEMH aB-
TOMAaTUYHOI KOMIIEHCAlil MPYXHUX JAedopMalliii po3TouyBaJbHUX IHCTPYMEHTIB 3acobamu cuctemu UIlY 3 monarko-
BUMH 3aC00aMH BUMIPIOBaHHS 1 POrpaMHUM 3a0e3neueHHsM. B nepiioMy BapiaHTi po3paxyHOK KOMIEHcaIlii IpoBo-
JUTHCS Ha MiACTaBl BIZJOMOI )KOPCTKOCTI IHCTpYMEHTa 1 BUMIpSIHOT cvun pizanHs. Cuiia pizaHHsS BUMIPIOETHCS HETIPsi-
MHM CIIOCOOOM Yepe3 CTpyM JBUryHa rojayi. [yt TOUYHOTO BUMIPIOBaHHS CHIIM Pi3aHHS B TaKWH crocid NpUBOA mojavi
BUKOHY€E OCIMIALI Majol aMIUTiTY Il HABKOJIO 33JaHOl KOOPJMHATH, a CTPYM IBHT'YHA BHMIPIOETHCS MBidi 3a mepion
OCLWBALINA MpU pyci NpHBOIA Y MPOTHICKHHX HanpsiMkax. Cuiia pi3aHHS pO3paxOBYETHCS IUIIXOM MOMHOMXCHHS
Ha MMOCTIMHMI KoedilieHT pi3HMII CTPYMIB ABHTYHA MoJadi MpH pyci B MPOTWISKHUX HampsMkax. Lle mo3sonse Bu-
KITFOYUTH BIUIMB CHJI T€PTSA y MPUBOJI Ha TOYHICTH BUMIPIOBAHHS CHJIH pi3aHHA. B Apyromy BapiaHTi 3alpOIIOHOBaHO
KOHCTPYKIIIFO PO3TOYYBAILHOTO Pi3Id 3 BOYZOBAaHUM JATYMKOM MPYKHOTO TEPEeMIMIeHHs. Y SKOCTI BUMipIOBAIBEHOTO
MePeTBOPIOBaYa BUKOPHUCTOBYETHCS IHIYKTHBHI NATYMKHU BiICTaHi, BBIMKHEHI B MOCTOBUH BUMIpIOBATHHUHN IJIAHITFOT
3MIHHOTO cTpyMy. Jlaji curHan gaTduka oOpoOJSEThCS CHELiAILHOK eNEKTPOHHOK CXEMOIO 1 BBOAUTHCS Y CHCTEMY
UITY B sIKOCTi Benu4uHHU po3MipHOT Kopekiii. Takoxk 3ampornoHOBaHO TP CIOCOOU BBEIICHHS CUTHATY KOPEKIIii B CHC-
temy UITY 3anexno Bix i moxeni. J[pyruit Bapiant OuIbII CKIaJHUI, ane 3MaTHUI 3a0€3MEYUTH Kpallliid pe3ysbTar
IO TOYHOCTI 1 SIKOCTI MOBEPXHI, OCKITBKU HE MOTPeOye OCHMISIIN IPUBOAA 1 MICTUTh MEHIIE iHPOpMaLiiHUX JIAHOK BiJ
BUMIPIOBaHHSI 710 BBEICHHS KOPEKIIil.

Kaiouogi ciioBa: po3TouyBaibHUI pi3ellb, pO3TOUYBaHHS, BUMIp, CHJIa Pi3aHHs, KOMIICHCALis.

Poaiues 10. M., Ia6etst O. A., Copoka O. b., KoBaibos B. /I., Bacuibuenko 5. B. BriiuB mBuakocti
YIAapHOIr0 HABAHTAKEHHS HA CTIHKICTHh Ta MOLIKOIKYBaHICTh 3aXMCcHOI0 ckJia // Bicauk JIJ/IMA. — 2018. — Ne 2 (44).

Po3pobieHo meToauky BHIMpoOyBaHb KYJECTIHKOCTI 3aXHCHOTO CKJa 3 ypaxXyBaHHSIM CTaHAApTHUX BHMOT
Ta 0COOJIMBOCTEH OANICTUIHOTO YPOKEHHS CTPLICHBKOIO 30poeto kambpy 7,62mMm kynsmu b3 ta B32 B peambHUX yMO-
Bax Hamaay. [IIBUIKICTH KyJIb € 3HAYHO MEHIIOI0, HixK TependadeHo ctanmapToM JACTY 4546:2006. Metoauka 9acTKO-
BO BpaxoBye BuMmoru cramapry STANAG 4569 mns BunpoOyBaHb MajJOpPO3MIPHHUX MPO30PHX OPOHBOBAHHUX OJIOKIB.
B HarypHHX yMOBax BUIPOOYBaHO MaKeT CHCTEMU OpOHIOBaHHS. MakeT CKIaJaeThCs 3 YOTUPHOX MPO30PHUX OJIOKIB.
Bioku € cyrreBo menmmmu Hixk 3a JJCTY 4546:2006. Po3mipu 6okiB € 300 X 300 MM. Biioky BUTOTOBIIEHI 3a aBTOK-
JIABHOKO TEXHOJIOTIEI0 1 MalOTh TOBIIMHY 42 MM, BiAmoBinaroTh kiacy kynerpuBkocti CK3. Cucrema mpo3oporo 6po-
HIOBaHHs KOMOIHOBaHOTO MTPOTHKYJIBHOTO 00OpaMIICHHS YSBIISIE COO0I0 paMy 3 KOHCTPYKIIIHHOI cTati (cTaib 45 TOBIIU-
HOIO 16 MM) 3 cHCTEMOIO 3’€JHaHb Ta KPIIUIEHb i TYMOBUMH MPOKJIaJAKaMA. Pama mocuiieHa Ha JIMIOBIH MTOBEpXHI Ha-
KIIQJKO0 3 TOMOTeHHOi OpoHboBaHOi cram Miilux Protection 500. 3 MeTor0 BpaxyBaHHs pealbHUX YMOB 301LIBIICHO
BiZIcTaHb cTpimsOn 10 100 M, MiCII ypakeHHS HOCSAThH BHUIIAIKOBHU XapakTep, M0 MOJACTIOE YMOBH PEATBHOTO Hammay
3 3aCTOCYBaHHAM CTpiienbkoi 30poi. [TokazaHo, 1Mo Mpu HaBaHTKEHHI Kysieto b32 3MeHIIeHHS MBUAKOCTI yIapHUKa
MPU3BOANUTH IO 3MEHIIICHHS 30HH IHTEHCUBHOTO PYHHYBAaHHS Ha JIUIOBIH MOBEPXHI CKJIA, BIICYTHOCTI BUITydyBaHHSI
Ha THJIbHIA TIOBEPXHi CKJIa, 3MEHIICHHS TJIMOWMHHA IPOHUKHEHHS KYJIb Ta 30UIBIICHHS KUTBKOCTI YpakeHb 0€3 HacKpi3-
HOro mpoburts. OTpuMaHo, 110 SKiCHe 3axucHe ckio kiaciB ctiiikocti CK3...CK4 B yMOBaxX 3MEHIIICHHS IIBUIKOCTI
HaBaHTKEHHS! BUTPUMY€E HaBaHTakeHHs Kyisimu b3 ta b32 1 nepeBuilye HOpMOBaHI BUMOTH AJISl TAKOTO THUITY CKJIA.
Taka MIBHAKICTH BiAMOBima€e 30LTBIICHUM AUCTAHIIIAM OOMOBOTO 3ITKHEHHS. BpaxyBaHHS OTpUMAaHHUX PE3YJIbTATIB Ja€
MOJKJIMBICTh ONTHUMI3yBaTH CTPYKTYPY 3aXHCHOTO CKJIIHHS I 3MEHIICHHS TOBIIMHU OJIOKIB, MiABHICHHS ONTHYHOT
TPO30POCTi Ta 3MEHIIICHHS Bark CUCTEM TIPO30POro OPOHIOBAHHS.

KaiouoBi ciioBa: 3axucHe cKJlo, MIBUAKICTh YIapHOTO HaBaHTAXKEHHsI, CTIHKICTh, MOLIKO/)KYBaHICTh, HATYPHI
BUNIPOOYBaHHSI.

Tyaynos B. 1., Ounmyk C. I'. JlocaigseHHs] BIVIMBY PeKUMIB eJeKTPOiMIYJbCHOTO BMIVIA/KYBAHHSA
3 Moau(piKyBaHHAM Ha sKicTh moBepxHi AeTati // Bicuuk JJIMA. — 2018. — Ne 2 (44).

B 3a3naueHill poOOTI BUKOHAHWI aHANi3 METOJIB 3MIIIHEHHS POOOYMX IOBEPXOHB HeTalieil MammH. MeTox
3MII[HEHHSI TIOBEPXOHb JIeTaleil MallliH, 110 MPAIOITh B yMOBaX 3HAKO3MIHHUX HaBaHTa)KEHb, a TAKOXK TEPTS Ta 3HO-
[IyBaHHS, JOCIIDKEHUH B poOOTi IPYHTY€ETHCS B HAHECEHHI MOKPUTTS Y BUTJIAI TBEPAOI 3Ma3KH 3 HACTYITHHM BHUTJa-
JUKYBaHHSIM 3 OJJHOYACHUM BHKOPUCTaHHSM IMITyJIbCHOTO CTPyMY. SIK pe3ysibTaT CTBOPIOETBCS JAUCKPETHA CTPYKTypa
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TIOBEPXHI y BUMIAAAL 3MillHeHUX (parMeHTiB. Po3ranryBaHHs 3MiIHEHMX ()parMeHTIiB 3aJI€KHUTh BiJl YACTOTH Ta TpUBa-
JIOCTI IMITyIIBCIB CTPYMY, @ TaKOXK PEKUMIB BUIUI/KyBaHHs. Moaudikaropom € aucynbdin MoiibaeHy, kUil Mae HU-
3bKHH KOE(IIIEHT TepTs, 110 30epiraeThesl IPH BUCOKHUX TEMITEpaTypax Ta HaBaHTa)KeHHI. J{0CiPkeHHsI BUKOHYBAJIOCh
3 BUKOPHCTaHHSIM Te€HEepaTopy IMIYJIbCHOTO cTpyMy. Marepian gociinaux 3paskiB crans 40XH. Marepian ingeHTropa —
TBepanii crutaB T15K6. Burmamxysau i3o01r0€Thest Bif pisnerpuMava. OTpuMaHa MaTeMaTHdHa MOJIENb 3aJIeKHOCTI
LIOPCTKOCTI MOBEPXHI BiJl TEXHOJIOTIYHMX (DaKTOPIB — MO3I0BKHBOT M0J[a4l, CHIIH CTPYMY, CHIIH IPUTHCKAHHS 1HIESHTO-
pa. AJeKkBaTHICTh MOZENi BH3HauYeHa 3a kpurepisimu Koxpena ta CteioneHTa. MIKpOCTPYKTYpHHH aHANi3 TOKa3aB, M0
MIKPOTBEPIICTh TIOBEPXHEBOTO LIapy B Mexax 3,5...7,7 I'lla npu mouarkoBiit mikporBepaocti 2...2,12 I'Tla. 3miHe-
HUM mrap, po3ramioBanuii Ha rmowuHi Bix 0,03 1o 0,15 MM MaB HaiiOuTbITy TBepAicTh, Hocsratoun 6,0...7,7 I'Tla 3anex-
HO BiJl peXuMIB 00poOKH. 3araibHa riaubuHa 3MinHeHoro mapy 0,25...0,3 mm. BuzHauena MiKpocTpyKTypa JA0CIIIDKY-
BaHMX 3pa3KiB 3a JOMOMOro0 Metanorpagignoro mikpockona «Heodot-30». PesynpraToM enexkTpoiMImynbCHOTO BH-
[NIAJUKYBaHHS 3 MOJIU(IKYBaHHSIM € HasBHICTh APIOHO3EpHUCTOI CTPYKTYpH TinbuHo0 10 0,3 MM. CriekTpanbHHii aHa-
JIi3 TTOKa3ye HasBHICTH MOJIIOJIEHY Y MOBEPXHEBOMY LIapi AOCIIHKYBaHOTO 3pa3ka, 10 CBIIUHUTH MPO JIOKaJIbHE MOJIH-
(ikyBaHHS MICIIS €IEKTPOIMITYJIbCHOTO BUTJIA[KYBaHHS.

KarouoBi cioBa: 3MinHEHHS, AUCKPETHA CTPYKTYpa, AUCYIb(IA MONIOIEHY, eNeKTPOIMITYJILCHE BHUTIIAJKY-
BaHHS, IIOPCTKICTb, IMITYJICHUH CTPYM, MOAM(DIKYBaHHSL.

Aopamceka I. B., €nikees O. @., 3axapenkos /. 0. AHaj1i3 MeTpPOIOTiYHAX XapAKTEPUCTHK aNapaTHUX
3ac00iB /11 BUMipIOBaHb NapaMeTpiB YaCTOTHO-MOAYyAb0BaHoro curnaiay // Bicaux JJJIMA. — 2018. — Ne 2 (44).

HenmonikoM BiOMHX amapaTHHX 3aco0iB /Ui BHMIPIOBaHb MapaMeTpiB YaCTOTHO-MOJIYJIbOBAHOTO CUTHAIY
IIBUJKOCTI 00epTaHHs KOJIIHYACTOTO BaJly € He3aJOBIIbHI METPOJIOTIYHI XapaKTepUCTUKH. | mbnHa MOIyIALil IHOTO
curHany He nepesuirye 0,05 %, ToMy mpouec BUMIpIOBaHb (GIyKTyalliifl JOCTaTHBO CKJIAJHHI Ta MOTpedye po3poOKu
armapaTHUX 3aco0iB, SIKI MAlOTh MaJIMH IHTEpBaJl HEBH3HAYEHOCTI HABKOJIO HOMIHAJIBHOI XapaKTEePHCTHKH TIEPETBOPEH-
Hs. BuzHadyeHo ckiagoBi MOXHOKH EPBUHHOTO IEPETBOPIOBAYA CUTHALY MUTTEBOI MIBUIKOCTI 00EpPTaHHS KOJNiHYaCTO-
TO BaJly Ta 3 BUKOPHUCTAHHSIM METO/IB Teopii MoXuOOK MpoBesieHo ixHii aHami3. Curaan QiykTyarid DIBHIKOCTI 00ep-
TaHHS IOJaHO oOMexeHnM pagoM Pyp’e. JlocmimkeHo MOXUOKY BiIHOBICHHS aHAJIIOTOBOTO CUTHATY 3a AUCKPETHUMH
BiJUTIKaMy Ta OTpUMaHO rpadik il MOBEAIHKN y 3aJ€XKHOCTI BiJl KUTBKOCTI iIHTEpBaJiB JUCKpeTH3anii. Takox BCTaHOB-
JICHO, III0 BU3HAYAIBHOKO CKIIAZOBOIO MiICYMKOBOI MOXHOKH TIEPBUHHOTO IMEPETBOPIOBAYA € HASBHICTh KiHEMATHIHOL
NOXHUOKHM HOTO BUTOTOBJICHHS. 3alpONOHOBAHO METO]| BUMIPIOBaHb CHTHANY (IIYKTyallii, KU J03BOJIMB 3MEHIIUTH
BIUIMB KiHEMaTH4HOI moxwOKku. Ha ocHOBI 1poro mMeromy moOyaoBaHO iH(OpPMAIIfHO-BUMIPIOBAILHUI TIPUCTPIi.
3 BUKOpHCTaHHAM iH(OpManifHOTO MigX0xy Teopii MOXHUOOK IOCITIPKEHO METPOJIOTIUHI XapaKTEePHUCTHKH MPHCTPOIO.
VY pe3ynbTaTi CTaTHCTUYIHOT 00pOOKH MOCTIMHUX JaHUX, SIKi SBISFOTH COOOIO PSIT BUMIPIOBAHb 13 0araTopa3oBUMH CITO-
CTEpEXEHHIMH, MO0y JOBAHO TiCTOrpaMy PO3KU/y, BU3HAYCHO MapaMeTpu Ta 3aKOH PO3MOALTY oXnOku. BeraHoBeHo,
0 CHTPONIMHMI iHTEpBaJd HEBHU3HAYEHOCTI HABKOJIO HOMIHANBHOI XapaKTEPUCTUKH TIEPETBOPEHHS iH(pOpMAIiiHO-
BUMIPIOBAJILHOTO TPHUCTPOIO BIJIOBia€ BUMOraM 3a TOYHICTIO BUMIpPIOBaHb CHUTHAIIB (MIyKTyamiii HMIBUAKOCTI 00ep-
TaHHs KOJIHYacTOrO Baly.

Kuaro4oBi c1oBa: 49acTOTHO-MOIYNLOBaHWH CHrHaN, (UIYKTyallii, MoXxuOKa, METOJ BHUMIpIOBaHb, iHGOP-
MaIiifHO-BIMipIOBATBHUH TPUCTPil, HOMIHAIbHA XapaKTEPUCTHKA MEPETBOPEHHS, 1HQOPMAIIHAN MiAXid, SHTPOMIH-
HUH IHTEPBaI.

Bopucenko A. H., Bopucenko E. A., Kpukynenko K. M. Cunrte3 moaeni i aHamis MeTogn4noi moxudku
(hopmyBanns ¢a3zoBoro 3anmisHIOBaHHs Npu nuTigyBanHi neraseii // Bicauk JJIMA. — 2018. — Ne 2 (44).

Po3rnsnaerbes MareMaTHyHa MOJENb EPETBOPEHHS KYTOBOI IIBUAKOCTI Ta MOMEHTY HaBaHTa)XeHHs ILTidy-
BaJILHOTO KpyTa B (ha30Be 3ami3HIOBAHHS, HEOOXiTHE IS MiBUIIECHHS SIKOCTI IpoIecy 0OpOOKH 3arOTOBKH, METOINYHA
nmoxuOKa 3a3HAYCHOTO MEPETBOPEHHS 1 amapaTHi 3aco0u Juist Woro peamisarii. [IpruynHa BUHUKHEHHS METOIMYHOI O-
XMOKH TIOB'sI3aHA 3 HEPIBHOMIPHICTIO 00epTaHHS UTi(hyBaTFHOTO KpyTa IpH 3MiHAX MOMEHTY HaBaHTaKEHHS HAa HHOMY,
Yepes 10 Yac MOBOPOTY Kpyra 3 BEpXHBOI OIMOPHOT TOUKU B HWKHIO BiAPI3HAETHCS BiJ] HOTO Yacy pyXy 3 HHXKHBOI OI10-
pHOi Touky B BepxHIO. [lepeTBOpeHHs 3a3HaYCHHX BiAPI3KiB Yacy B MUPPOBI KOIU 3MIHCHIOETHCS MPSIMOKYTHUMH 1IMITY-
JIbCAMH, 4aCTOTa MPOXOKEHHS SIKMX SK MiHIMyM Ha TPU TOPSAKH BHUILE YacTOTH oOepTaHHs NuTi(hyBalIbHOTO Kpyra,
3aBISKH YOMY MTOXUOKA TUCKPETH3aIlii 3HEBAXIINBO Maja. Y MepexXiqHuX MBUAKICHAX peXKUMaxX poOOTH MLUTi(hyBaIbHO-
ro Kpyra, BUKJIMKaHHX 3MiHaMH MOMEHTY HaBaHTa)KEHHs, Mepea0dadacThes, 0 B MeXaxX OJHOTO 00OpOTy Kojia HOro
MIPUCKOPEHHs NocTiitHO. HaBeneHi B cTaTTi rpadiku MoKa3yroTh, IO 3 pOCTOM KYTOBOTO IMPUCKOPEHHS HLTI(HyBaTEHOTO
Kpyra MeToJIMuHa MoXuOKa 3pocTae i 3 pocToM HOro nmoyarkoBoi KyTOBOI MIBUIKOCTI — nafgae. [Ipu HeoOxinHOCTI dazo-
B€ 3aIli3HIOBaHHS MOKe OyTH 3MiHEHO OIepaTopoM NuTi(h)yBaIbHOTO BepcTara NUITIXOM YCTaHOBKH B MIKpPOKOHTpPOJIEPi
BIJIMIOBIIHOT BEJIMUMHM TAKTOBOI YaCTOTH MPH 3aIHKCI 1 3UNTyBaHHI IIM(QPOBUX KOJIB B MPOIECi TOBOPOTY KPyra 3 BEpX-
HBOI OIOPHOI TOYKHM B HIKHIO 1 Haszal. [IpakTnyHO Taka CHTyaIlisi MO>Ke BUHUKHYTH IIPH YCTAHOBII ILTi(hyBaTbHUX
KpYyTiB pizHOro paziycy. [ToB's13aH0 11€ 3 TUM, 1110 TPH OAHIH 1 Tilf e KyTOBii MIBUAKOCTI HUTI(YBaIbHI KPYyrd Pi3HOTO
paniycy MaroTh pi3HY JIiHIHHY IIBUAKICTB, IO BiOMBA€THCS HAa IPOAYKTHBHOCTI ITPOIIECY B 30HI 0OPOOKHU 3ar0TOBKH.
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Karouosi cnoBa:nutiyBanbHUA KpyT, KyTOBa IIBHJIKICTh, MOMEHT HaBaHTa)XEHHS, ()a30Be 3aIi3HEHHs, MIPUC-
KOpEHHsI, IePeTBOPEHHs, (POBUil KO, METOANYHA TIOXHOKA.

Myxkogo3 O. O., Ilepemer O. 1., Yenens F0. A. AHaji3 MeTOZIB 3HATTA 3AJIHIIKOBHX HAINPYKEHb
B MeTaJsieBuXx AeTansx // Bichuk JJIMA. — 2018. — Ne 2 (44).

OpHi€r0 3 HAUBAXITUBILINX PUYMH TIEPEIIACHOT BTPATH HEOOXIIHOI TOYHOCTI, & B ISSIKUX BHUIAJKaX 1 mpares-
JATHOCTI MallMHAMH 1 IPUIIaIaMH, € KOPOOJIeHHsT 0a30BHX JETalell, 110 BU3HAYAIOTh B3a€MHE MEPEMILCHHS Pi3HUX
BY3JIiB MAIIIMH Y MPOCTOPI, & TAKOK KOPOOJICHHS Tijl oOepTanHs. 3MiHeHHs (OPMHU 1 pO3MIpIB TUTUX 1 3BapPHUX JAeTallel
BHUKITMKAETHCS 3aUIIKOBUMH BHYTPIITHIMHA HANpPy>KEHHSIMH, [0 BUHUKAIOTH B TPOIECi HEPIBHOMIPHOTO iX OXOIO-
JOKEHHS, a TAKOXK B IPOIIeci MeXaHigHOi 00poOkw. i 3HIKEHHS 3aIHITKOBUX HATIPYKECHD B JIUTHX 1 3BApPHUX JETAIIX
3 METOI0 cTabimi3alii IX reoMeTpUYHNX PO3MIpiB 3aCTOCOBYIOTH TepMoaedopmaniiii 1 xedopmariiini meronu. Haii-
011 TOIIMPEHNM B YKpaiHi i B IHIINX KpaiHaX € MeTo[| BinamtoBaHHs. He3ane)xHo BiJ MPUYMHY TOSBICHHS 3aJIMII-
KOBHUX HAIPy»KeHb, BIAMATIOBAHHS H03BOJISE 3HU3UTH X O IESIKOTO JOMYyCTHMOTO piBHSA abo ycyHyTH. [IpoTe meit me-
TOJ] Ma€ CyTTEBI HEJIONIKH, Cepesl IKUX 3HAuHI BUTpATH Ha OyiBHUITBO Te4el sl BiIaIIOBaHHsI, MAJIKBO 1 eJIeKTpoe-
HEPTi0; 3HWKEHHsI MEXi MIIIHOCTI 1 MeXi TEKy4OCTi MaTepialy JeTali; HIMHIPOYTBOPEHHS 1 OKUCIICHHS; 3HEBYTIIEIIHO-
BYBaHHS; 3HEMII[HEHHs TEPMOOOPOOICHUX CTajel; MiJBUINEHHS KPHXKOCTI uepe3 kapOimoyTBopeHHs. OmHUM Haii-
OLIBII MEPCIIEKTHBHUX METOMIB 3HSTTS 3IMIIKOBUX HANpyXeHb € BiOpooOpoOka. Ileit meron mo30aBineHnit HeMOMIKIB
BiJIANTIOBAaHHS, € HEBUMOTJIMBHM JI0 MacH, (OpMH 1 TabapuTiB AeTaii, TOMY € OIHUM 3 HaHOUTBII YHIBEpCAIbHUX CITO-
cO0iB 3HIDKEHHSI 3aJMIITKOBUX HANPYXECHb B IUTHX 1 3BapHUX IeTalsX. KpiM TOro, eHeproBUTpaTH mpu BiOpooOpoOIIi
Ha TOPSAJOK HIKYE, HDK IpH TepMooOpoO1i. B pe3ynbraTi mpoBeaeHOro B cTaTTi aHANi3y BCTAHOBIIEHO, IO HAMOUIBII
e(eKTHBHO BiOpOOOpOOKa MPOBOAMTH BiApa3y Ha BCIX PE30HAHCHHMX YacTOTaX JETall 3 peaji3aliclo pexkuMy 3MiHH
Iii BiOpauii yciix 3a MiHIMBUMH pPe30HAHCHUMHU 4acTOTaMH, ITPOTE 1€ BUMArae CreniaibHOi KOHCTPYKILiT BUKOHABYOTO
OpraHy eJeKTPOMEXaHIYHOi CHCTEMH, sIKa 3/IHCHIOE BIOpOOOPOOKY.

Kawouosi cioBa: BiOpooOpoOka, 3alMIIKOBI HANPY)KEHHs, BiMAaIIOBaHHS, PE30HAHCHA YacTOTa, IJIACTHYHA
nedopmartis.

OuabxoBcebka O. JI., Pemtetnsik T. B., FOpuenko O. B. CTBopeHHs1 cucTeMH aBTOMaTH3allii npouecy 3a6e3-
MeYeHHs CTAHIII IBUIKOI MeTMYHOI I0NOMOrY caHiTapHoro Tpancnopry // Bicaux JJIMA. — 2018. — Ne 2 (44).

CraTTsl IpUCBAYECHA aKTyaJbHId Ha CHOTOMHIIIHIA JEHb MPOOJIEMH ONTHMAIBGHOTO PO3IOALTY CaHITaApHOTO
TPAHCIOPTY JJIS CTAHII MBUAKOI MEIUIHOI JomToMOorH. CTaHIIis IBUAKOI MEIUIHOT TIOTIOMOTH € MEIUIHUAM 3aKJIaJIOM,
SKAH TI0/1a€ IJI0A000BY €KCTPEHY MEAWYHY JIOTIOMOTY JIOPOCIIOMY 1 JUTSYOMY HACEJICHHIO Ha JIOTOCHITAIBHOMY eTarti
IpY HEIIACHUX BUIAJKaX 1 CTaHax, IO 3arpOXKYIOTh XKUTTIO 4H 370poB'to. OCHOBHA OCOOJMBICTh IIBHIKOI MEIUYHOT
JIOTIOMOT'H, IO BiIpi3HsI€ 11 BiJ] IHIIKMX BUJIIB MEIUYHOI TOTIOMOTH — IIBHIKICTH Jii. HeOe3neunuii ctaH HacTae panToBo,
1 TIOTEePIiINK, SK MPaBUIIO, BUSBISIETHCS JAJIeKO BiJ JIIOJEH, 31aTHUX Hamatu npodeciiHy MeIuuHy JOMOMOTY, TOMY
MOTPiOHO SIKOMOTA LIBHJIIIE JOCTABUTH MEJAWKIB JI0 TallieHTa. 3aBAaHHs PO3IOALTY TPAHCIIOPTY ISl CTAHIIT MIBUAKOT
MEIMYHOI JOTIOMOTH € Ba)XJIMBOIO JIAHKOI0. Bennke 4rcio mpruKIagHuX 3a1ad 3 pi3HUX o0JIacTel 3HaHb (B TOMY YHCII 1
MEIWIINHI) 3BOAUTECS O ONTHUMANBHHUX 3aBAaHHAM. ONTHMalbHA KUTBKICTH TPAHCIOPTY MOXKE IiIBUIIHUTH MPOIYK-
TUBHICTP TIpalli, BIUTMHYTH Ha HaJaHHS CBOEYACHOI Ta SKICHOI MEIWYHOI IomoMoru. Po3pobieHa cucremMa mormomarae
pO3paxyBaTH Taki HMOKa3HHWKH SK: KUIBKICTh BHUKJIMKIB B Iepediry poky, KUIbKICTh BHUKIMKIB 3 TocmiTanizamiero i 0e3
rocmitaiizarii, cepeaHiii 4ac 00CIyroByBaHHs OJJHOTO XBOPOT'0, CYMapHi BUTPaTH Yacy Ha 0OCIyroByBaHHS, po3paxy-
HOK ONTHMAJBbHOI KIJIBKOCTI TPAHCIIOPTY, BBEJCHHS CTATHCTHUKU BUKIHKIB. J[aHui (QyHKI[IOHAT aBTOMATH30BAaHOI CH-
CTeMU 3a0e3MeUYeHHs CTaHIIii MBUKOI MEANYHOT TOTIOMOTH CaHITAPHUM TPAHCIIOPTOM JIOTIOMOXKE CKOPOTHUTH 4ac MpH-
OyTTs eKimaxy IIBUAKOI MEAWYHOI JOMOMOTH JI0 MICISl BUKJIMKY, ONTUMIi3yBaTu poOOTY CTAHIH MIBUAKOI MEIHUYHOT
JIOTIOMOTH Ta 3a0e3MeYUTH TOTOBHICTh MEAMYHUX OpraHizaiiid 10 HaJaHHS MEIUYHOI JOIMOMOTH TPH €KCTPEHOI roc-
miTamsarii It HaJaHH CBOEYACHOT Ta IKICHOT MEIUYHOI TOTIOMOTH.

Kiro4oBi cioBa: craHmis MBAAKOI MEIMYHOI TOTTIOMOTH, Yac OOCIYTOBYBaHHS, CAaHITApPHUI TPAaHCIIOPT, KapTH
BUKJIMKIB, aBTOMATH3allisl, PO3IIOJILI TpaHCHIOPTY, iH(opMalliiiHa cucTemMa, MOJIeNb, MOJICITIOBAaHHS, ONITUMAJIbHA KiTBKICTB.

Mupin L. K., Illepemer O. 1., IBuenxoB M. B. Orusig cydacHHX MeTOAiB BiOpoaiarHOCTMKH WiXIIMIHH-
KiB Ta nepeBaru 3actocyBanas cucremu SIEMENS SIPLUS CMS nis 3a0e3ne4eHHsI PAHHBOI0 KOHTPOJTIO MO~
KomkeHb // Bichnk JJIMA. — 2018. — Ne 2 (44).

[TiAmMmHUK KOYEHHS € HaHOLIBII MOMIMPEHUM €JIEMEHTOM KOHCTPYKIIT Oy Ib-SIKOr0 POTOPHOTO MEXaHi3My Ta,
B TOI1 e yac, HalOLIbII BPa3IMBUM €JIEMEHTOM, SIKUi BH3HAYA€ MPAIe3IaTHICTD 1 JOBrOBIUHICTh €IEKTPOMEXaHIuHOT
cucrteMu. JledeKkTr MiAMUITHAKIB MOKYTh IIPU3BECTH IO BUXOAY 3 JIAAY MEXaHIIHOTO By3/1a a00 MAITMHA B [UIOMY, IIIO
B YMOBax CEpifHOTO BHPOOHWIITBA TPU3BOAWUTH JO 3HAYHUX 30UTKIB M miampueMcTBa. ToMy oOCTaHHIM dYacoM
3’SIBIIAIOTHCS CHCTEMU PaHHBOTO KOHTPOJIIO BUXOAYy 00JagHaHHA 3 afy, Taki, sk SIEMENS SIPLUS CMS, mo po3ris-
JlaeThes B CTATTI 1 mparioe crisibHO 3 MindSphere (xmapHa oreparniiiHa cuctema isi IPOMHCIIOBOTO IHTEPHETY pedei —
IIoT) Ta BigkpuBae abCONIOTHO HOBI MOXJMBOCTI. [ToTy)kHa XMapHa miatdopMa MpU3HAYCHA JJIS aHAJi3y BEJIMKOTO
00CsTYy JaHHX 1 JJ03BOJISIE KOHTPOJIIOBATH ITapK MAIIKH M0 BChOMY CBITY 3 METOIO 00CIIyTrOBYBaHHsI, 1100 CKOPOTUTH 4ac
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ix mpocToro. MeTtoan BiOpOZiarHOCTHKY 3aCHOBaHI Ha BUKOPUCTAHHI YACTOTHUX XapaKTEPHCTUK CUTHATY, BOHU 3a3BU-
Yaif aHaTi3yI0Th BUCOKOYACTOTHI AUITHKM i BUKOHYIOTH TIOIITYK IMIOBTOPEHb JaHUX AUISTHOK. MeToan, o BUKOPUCTOBY-
FOTh YacOBi XapaKTEPUCTUKH CUTHAIY, 9aCTO BBOJSITH XapaKTEPHUCTHYHI MapaMeTpH, HAPUKIA TaKi, K MKOBHU pi-
BCHb, CEPEIHBOKBAIPATHYHE BiIXUIICHHS 3HAYCHB, MiIPaXyHOK yIapHOTO IMIYJIbCY, KOB3HE CEepelHE 3HAYCHHS Ta iHII
rapameTpu. binbiicTs i3 po3pobieHnx MeToiB BiOpoaiarHocTuky € poctynHoio y cucteMi SIEMENS SIPLUS CMS,
sIKa 3aIKCYE 1 aHaJli3y€e MeXaHiuHi 3MiHHI, OTpUMaHi 3 MallliH, IHTETPye IX B MpeJMETHY 00JIacTh aBTOMATH3Aallil 1 HaJae
JOTIOMDKHI 3acO0M /ISl IPUHHSATTS pillieHb 00CIyroBYIOUOMY IIEpCOHANY, onepaTopaM i KepiBHUITBY. Binkpura apxi-
tektypa cucteMu SIEMENS SIPLUS CMS i edekTtuBHa B3aeMOIisi MiX yciMa KOMIIOHEHTaMH aBTOMATH3allii JO3BO-
JISIFOTh KOHTPOJIFOBATH CTaH MEXaHIYHUX KOMIIOHEHTIB Ha BCIX PiBHSX.

Koarwouosi cioBa: BiOpoaiarHocTrka, nedexTd MiIMIMIHUKIB, CUCTEMa PAaHHBOTO KOHTPOIIO BHXOIY 00aj-
HaHHS 3 JIa]ly, IPOMHCIOBUH IHTEPHET pedei.

Mlepemer O. 1., Ixanikos M. B., Yeneapb F0. A. CunTe3 cucTeMH KepyBaHHSI €JeKTPONPUBOAOM IOC-
TiliHOrO cTPpyMy Ha 0a3i AUCKPETHOro YacoBoro ekpajaiizepa // Bicaux JJ/IMA. — 2018. — Ne 2 (44).

MOIMBOCTI CydacHOI OOYMCITIOBAILHOT TEXHIKM JIO3BOJIIIOTH PO3B’sI3yBaTH HAJCKIAIHI 3ajadi qiarHocTy-
BaHHsI, IPOTHO3YBaHHs, Kiacudikallii, BAKOHYBaTH €KCIEPTHI OLIHKH TEXHIYHUX 00’€KTiB KepyBaHHs. Bci mi 3amaui
PO3B’SA3YIOThCS MPOTPAMHHM IIIIIXOM Ta He MOTPeOyIOTh PO3POOKHU CIELianbHOro anapatHoro 3abesmnedeHHs. [Iponec
3aBJaHHs 0a)KaHUX TUHAMIUYHHX BJIACTHBOCTEH TEXHIYHOTO 00 €KTa TaKOX MOYKHA peasi3yBaTH IMPOrpaMHO, TOOTO Ta-
KHAM YMHOM, 100 OUIBIIICTH OOYHCIIIOBATIBHOI POOOTH BUKOHYBAJIACh 3a AOIIOMOIOI0 IPOTPaMHOT0 KOAY, SIKHi, HE BU-
KOPHCTOBYIOUH TEOPII0 CTAaHTAPTHUX XapaKTEPHCTUIHUX IMOJIHOMIB, BpaXxoBye 0a30Bi IMHAMIYHI OCOOIMBOCTI peab-
HOTO 00’€KTa KepyBaHHA Ta Hajae oMy OakaHMX AMHAMIYHUX BIacTUBOCTeH. PoOoTa KopmcTyBada mpu TakoMy if-
XOJi 3BOAMTHCS 10 MIHIMyMY — BiH JIMIIIE 33/1a€ TIOTPiOHY mepexigHy (YHKII0 TpadiyHuM IUIIXOM abo y BUTIISII Ha-
60py Touok. Ilpu 3xilicCHEHHI CHHTE3y aBTOMAaTH30BaHHX €JIEKTPOMEXaHIYHUX CHCTEM METOOM JMCKPETHOTO YaCOBOTO
eKBaJaii3epa 3a1al0ThCs He (PiKCOBaHI IMOJIOXKEHHS KOPEHiB, a OakaHi nepexifaHi GYHKIIT, SiKi He 0OMPAFOTHCS 3 JIESIKOTO
HeperiKy cTaHgapTHUX GopM, a 3a/1al0ThCsl BUKITIOYHO BUXOJSUM 3 TEXHOJOTTYHUX BHMOT J0 €JIEKTPOMEXaHIuHOI CHC-
TEMH 1 MOXJIMBOCTEH TEXHIYHOI peanizalii Ha oOpaHoMy Bui o0OnaaHaHHs. J[Js MOKpaIeHHs] MOKIIMBOCTEH TEXHIUYHOT
peaizarii 3a I0MOMOr0I0 MPOTPaMHUX 3ac00iB, TaKy OaxkaHy nepexifiHy (YHKIIO JAOLIJIBHO MPEICTABIATH y YUCEIb-
Hill (auckperHiil) ¢opmi. B crarTi 3A1HCHIOETBCSI CHHTE3 OJHOKOHTYPHOI CHCTEMH THUPUCTOPHHN IE€pPETBOPIOBAY-
JIBUTYH TOCTIHHOTO CTpyMy 0e3 ypaxyBaHHS 3BOPOTHOTO 3B’SI3KY 32 €JIEKTPOPYIIIHHOK CHIIOI0 JBHATYHA Ha 0asi fwc-
KpPETHOTO YacOBOTO eKBaaii3epa. BcTaHOBIIEHO, 1110 301TBIIEHHS KUTBKOCTI PIBHIB AUCKPETH3AIlil Ta 3SMEHIIICHHS TIepio-
Iy KBaHTYBaHHs 4aCOBOTO €KBaJlaiizepa MPH3BOAUTH O CKOPOYCHHS iHTErpajbHOI KBaJAPATHYHOI MOXUOKU OJepIKaHOT
niepexiaaoi ¢yHKIIT Bix O6axaHoi. KpiM TOro, 4acTOTH KOJIMBaHb, SIKi CIIOCTEPIraloThCs Ha MepeximTHuX (YHKIIIX, 30i-
JIBIIYIOTBCS, & aMILTITY I KOJIMBaHb — 3MEHIIYIOTBCSL.

KoaiouoBi ciioBa: nuckpeTHUi YacoBUi eKBasiaii3ep, elNeKTpoMeXaHiuyHa CHCTEMa, eIeKTPONPUBO/ TOCTIHHOTO
CTpyMy, CUHTE3.

HMucsmenkoBa T. O., 3i6opos K. A. InnoBaniiini Meroau niaroroBku axiBuis iHxkeHepHoro npodgiaio //
Bicnux JJMA. — 2018. — Ne 2 (44).

B po6oTi migiiMaroThCs aKTyalbHI MUTAHHS 3MICTY IATOTOBKH CY9acHOTO iHyKeHepa-KOHCTPYKTOpa (MeXaHi-
Ka) B IUIOMIMHI 3aragbHOI Ta npodeciifHoi ckiaanoBoi ocBiTHIX nporpam. IIpoanarnizoBaHo icHyrodi Ta MaiiOyTHI pode-
cii 1 BuMor# 1o ¢axiBIsl iIHKEHEepHOTOo MPOQUITI0 B €BpONelchKoMy ITpocTopi. Peaii, TeHaeHIIIT Ta MPOTrHO3H TOCHTiTHH-
KiB BKa3ylOTh Ha HaWOUIBII MPECTHXkHI npodecii MaHOyTHBOTO, SIKi YTBOPIOIOThCSI Ha MEXI TyMaHITapHOTO Ta TEXHId-
HUX cBiTiB. KiltoWoBi KOMMeTeHTHOCTI (haXiBIIiB B IIMX Mpodecisx BiqoOpakaroTh NOTJIs 30BHIIIHIX 3aMOBHUKIB. Po3r-
JISIHYTO TpOo(ecito MPOMHCIOBOTO U3aiiHepa, sKa HAMOUIBII SCKPaBO IMPEACTABISE 3IMUTTS KIACHYHOI 1HXKeHepii
Ta qu3aiiHy. 3po0iieHHi aHali3 XapakTepUCTUK (axiBlsl 3 MPOMUCIOBOTO qU3aliHy, NMpuiHATHI Kpainamu €C, n03B0-
JIUB MTPUATH BUCHOBKY, 10 B MPOQeciiiHii AisTIbHOCTI BUMAraroThCsl HE JIMIIE HABUYKU 1H)KEHEPHOI AisJIbHOCTI Ta ecTe-
TUYIHOTO CTIPUAHATTS (IyTTs, OaueHHs), a i KOMyHiKamiiHi, aAMIHICTPaTHBHI, YIIPAaBIiHCHKI HABHYKH, poOOTa 3 3aKOHO-
JABYMMH aKTaMH, BEICHHS TOKYMEHTOoOITy Ta iH. Crmparodnch Ha MPOBEICHUN aHali3, KIIACHYHY IiArOTOBKY iH)KeHe-
PpiB, BpaXxOBYIOUM MOJIEPHI30BaHy HOPMAaTHBHY Ta 3aKOHOJaB4y 0a3y, 3alIpOIIOHOBAHO 1HHOBAIIMHI METOH MiATOTOBKA
¢axiBiiB imxeHepHoro npogimo. llumu MeTomamu nependadeHo KapIUHANbHE BUPINICHHS NMUTAHHS MOJIMIICHHS 1H-
JKEHEPHOI IMiATOTOBKK — rapMOHi3alis i CTpyKTypH IUISXOM HOCHJICHHS TyMaHITapHOI KOMIIOHEHTH IIiJ] 4ac IiroToB-
KU iHKeHepiB. HaBeeHo nepenik HaBuaJIbHUX €IEMEHTIB, IKi B CYyKYITHOCTI MOKJIMKaHI HABYUTH 3/100yBaya MpH NpoeK-
TYBaHHI JIAHI[I0)KKA JXHTTEBOTO LUKy BHUPOOY BpaxyBaTH HOro 3B'I30K 3 MapKETWHI'OM, COLOJIOTIEI0, MCHXOJIOTIE,
MEHEPKMEHTOM Ta MaTu NpodeciiiHi KOMIETEeHTHOCT] TOCHTIJHUIIBKOTO XapaKkTepy K e)eKTUBHOTO 3ac0o0y aKTHBi3allil
KpeaTUBHUX 371I0HOCTEH 1 (hopMyBaHHS MpodeciiiHnX HABUYOK.

Kuaro4oBi cioBa: imXeHEP-KOHCTPYKTOP, IPOMHUCIIOBHUI In3aifHep, KITFOUOBI KOMITETEHTHOCTI Tpodecii Maii-
OyTHBOTO, 3MICT HiATOTOBKH, 3arajbHa Ta MpogeciiiHa CK1aqoBa OCBITHROI IPOTPAMH.
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Hoanecunii C. B. Bukopucranns MyJabTHMeTia TexHOJIOTid B Kypci 0iomexanikm // Bicauk JIMA. —
2018. — Ne 2 (44).

CTaTTIO NPUCBSIYEHO MUTAHHIM 1H(OPMAaTH3ALIT CUHCTEMHU CYYaCHOT OCBITH Ta BHUSBJICHHS MOXJIMBOCTEH BHUKO-
pHUCTaHHSI MyJIbTHMellia B HABYaJIHLHOMY MPOILIEC], 30KpeMa — B Kypci OioMexaHiku. Y cTarTi nepepaxoBaHi 3aco0u iH-
(opMariifHUX TEXHOJIOTIH 1 MiAKpecleHa poJib CIEIiali30BaHUX MYJbTUMEIIHNX 3ac00iB, SKi BUKOPHUCTOBYIOTHCS
B HaBYaJHLHOMY Tpolieci. ABTOp MPUBOJUTH TAKOXK IMEPEIIiK aKTyaJbHUX anapaTHUX 3aco0iB, sSKi HaWYacTille BUKOPH-
CTOBYIOThCS negaroraMu. KpiM Toro, B cTaTTi BU3HA4EH] LTl BUKOPUCTaHHS MyJIbTHMelia K 3aci0 HaBYaHH, BUALICH]
X OCHOBHIi BiacTHBOCTI. IIpH IIbOMY MiZKpecIeHo, IO cepell 3a3HaYCHUX BIaCTHBOCTEH 1HTEPaKTHBHICTh PO3YMI€THCS
SIK HalOLIBIII 3HAUyIIe, 110 I03BOJISIE IHANBIAyali3yBaTH MPOLIEC HABYAHHS 1 BKIFOUUTH CIIyXada B aKTHBHY JISUTBHICTb.
VYTOYHIOIOTECS TaKOXK MOMIIMBOCTI MyJIbTUMEAIHMX 3ac00iB HaBYaHHS, 3aCTOCYBAaHHS SKHX, B CBOIO Uepry, CIIpHUsE
MIBUIIEHHIO ¢EeKTUBHOCTI OpraHi3amii i ONTHMi3allii HaBYaIbHOTO IPOIECY, 30KpeMa BUKOPHUCTAHHS JCKUTBKOX Ka-
HAJIB YyTTEBOTO CIPUHHATTSA MaTepialy J03BOJISiE BUPOOWTH 1 3aKPIMUTHA HOBI HABHYKHU Ta BMIHHS, OTPUMaHI i dac
3aHsTh. MyJIbTUME/Iia TEXHOJIOTIi MOXKYTh OyTH BUKOPHCTaHI VIS MOJIAaHHS Ta 0OPOOKH Pi3HOTO TUIy 3HaHb. CTBOpIO-
€ThCs1 HOBE iH(OpMAIIiiiHE OCBITHE CEPEAOBHIIE, B IKOMY BH3HAYaJIbHUM CTA€ 1HTErpallis OCBITHIX Ta iH(pOpMAIiHHIX
MIAXOMIB 10 3MICTY OCBITH, METO/IB 1 TEXHOJIOTiH HaBYaHH:. PO3IJISIHYTO TaKOXK MOHSITTS «TIIEPTEKCT», «TilepMeian,
«BIpTyaJIbHa PEANBHICTHY, «TEXHI4HI 3aCO0H BiITBOPEHHS MYJIbTIMEAiaMaTepialioB», 0XapaKTEpU30BaHO MPOIIEC BUKO-
pHUCTaHHS IHTEPAaKTHBHOI JIOIIKH SIK IHHOBALlITHOTO HABYAJILHOTO MYJIBTUMEAIHHOTO 3ac00y.

Koarouosi cioBa: indopmaruzauisi, iHhopMaliiiHi TeXHOJIOTI], MyIbTUME/ia, MYJIbTUMEAIHHI TEXHOJOTI], 1H-
TepaKTHBHICTb, IHTEpaKTHBHA JIOIIKa, TilIepMe/ia, BipTyaiabHa peaIbHICTb.

Muponenko €. B., I'onuapos O. A., IOuaa A. M., Bacuabesa JI. B., Kosaas C. B., Binoyc JI. O. locai-
JKeHHS TeMJIOBOIr0 IOJIs TBepAOCIVIaBHHUX IIACTHH 3 0aratomapoBuM nokpurrtaM // Bicauk JJIMA. — 2018. —
Ne 2 (44).

VY naHiit poGOTI OCHOBHA yBara MpHILISETHCS PO3PaXyHKY TEIUIOBUX MPOGIIIB B pi3lli 3 6araTonrapoBUM MOK-
PHUTTSIM 1 NOKPUTTSIM Oe3 mapy. BuMipsiHi gaHi 1 eKCliepUMEHT, PeICTaBIIeH] B 1l poOOTi, TO3BOIMIN IPOBECTH JeTa-
JBbHUI aHalli3 TeMnepaTrypu B IHCTPYMEHTI Ml HaBaHTaXeHHsAM. sl oTpuMaHHs (GaKTUYHUX AaHUX OyJHM MPOBEICHI
CTIHKICHI BHITPOOYBaHHsI TOKapHUX PI3IiB 3 TBEPIOCIUIABHUMH Pi3albHUMHU IUIACTUHAMH BiOMHUX (hipM-BHPOOHUKIB.
BunpoOyBaHHSI NPUIMHSUIUCH MTPU JOCSITHEHHI Yyacy poOOTH pi3lis, 0 JOPiBHIOE 15 XBUIMHAM, a00 X IPH TOCATHEHHI
KPUTHUYHOTO 3HOCY pi3aibHOI TuiacTuHH. [loOynoBaHa mMareMaTHYHa MOZENbh TEIUIOBOTO IOJISI METOIOM CKIHYEHHHX
eJIEMEHTIB Ha MPHKIaAl PiXKydoro iHCTpyMeHTyY. CTBOPEHO OpUTiHANBHY MPOrpamy Ui MPOBEICHHS YUCENbHHUX PO3pa-
XYHKIB, €JIEMEHTH SKOI MOXYTh OyTi BUKOPHCTaHi Ul YMCEIBHOTO PO3PaxyHKIB MPH PO3B'A3aHHI MMOJIOHMX 3aBIaHb.
Po3paxyHKH TIOKa3y0Th, 0 TOKPHUTTS 3 HU3bKOIO TEIIONPOBIHICTIO CIIy’KaTh B SIKOCTI TeIJIOBOTrO expana. Lle, 30kpe-
Ma, TIPU3BOAUTE A0 OUTBII BHCOKMX TEMIEpaTyp Ha MOBEpXHi IHCTPYMEHTY, B TOH Yac K TeMIepaTypa B IIiIKIaALi
3MEHIIIeHA. 3MEHIIIEHHsI TIACTUYIHO1 AeopMartii B MiAKIAII BBAKAETHCS BAXIINBAM (HaKTOPOM OLIBII TPUBAIIOTO TEP-
MiHy CIIy>KOHM iHCTpyMeHTy. MOHa 3pO0OHTH BHCHOBOK, IO HOBa po3po0JIeHA MOAETHh MO3BOJSIE HE TLIBKH JOKIIAIHE
1 KUIbKICHE JTOCHI/PKEHHS ITOKPHUTTS, alie TAKOXK 3a0e3neuye NokiaanHy (izuuHy Temreparypy B iHCTpyMeHTi. JlaHa po-
0oTa 103BOJISIE YACTKOBO 3HU3UTU BHTPATH HAa MPOBEAEHHS EKCHEPUMEHTAIbHHUX TOCTIIPKeHb NPHU BHBYEHHI IUTAHHA
PO3MOJITY TEMIIEpaTypH B PiXKy4OMY iIHCTPYMEHTI.

KurouoBi cioBa: MexaHiuHa 00poOKa, TBEPAOCIUIABHI TUIACTHHHU, 0AraToOIapOBi MOKPHUTTS, YMOBHU MPOIECY
Ppi3aHHs, TEIUIOBE TMOJIC, KOHBEKTHBHUMN TEIIOOOMIH.
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AHHOTAIIUUN

TEXHUYECKUE HAYKHU

Bounnapes C. B., Menagosa 0. B. [IpoexTupoBaHne aBTOMATHYECKOIl TEXHOJOTHYEeCKO JMHUM TPaHC-
NOPTHPOBKH MATEPHAJIOB VIS npouecca ruapopodousanuu // Bectouk JIIMA. — 2018. — Ne 2 (44).

OnanM 13 TpeOOBaHUH K MEKTPOJAM U pPyYHOH TyTOBOW CBApKH SIBISCTCS COOIIIOJCHHE TIepel] CBApKOH pe-
rnameHTrpoBaHHO#M 1o 'OCT BIa)KHOCTH HOKPBITHS, KOTOpPasi JOCTUTaeTCs MPeIBapUTEIbHON BRICOKOTEMIIEPaTypHON
MIPOKAJIKON B T€UEHHE ITUTEIBHOTO IPOMEKYTKa BPEMEHH. DTO MPUBOAUT K JOMOJIHUTEIBHOMY PACXOy IEKTPOIHEP-
TMH M CYLIECTBEHHOMY MOBBIIICHHIO CEO0ECTOMMOCTH CBapHbIX KOHCTPYKIMH. IIpH mpoBeneHHMHM CBapOYHBIX PadoT
Ha OTKPBITOM BO3/IyXe BBHIITOJHEHHE NPOKAJIKH MPOOJIEMAaTHYHO B CHIIy CHENU(HKH MPOM3BOJICTBEHHBIX YCIOBHH.
C 11eJpI0 MOJyYeHHs] BIarOCTOMKUX AJIEKTPOJOB, 00ECIEYHBAIOIINX CTA0MIBHO BBICOKHE CBAPOYHO-TEXHOJIOTHYECKHE
CBOMCTBa MNpHU OJAroNpUSTHBIX THTUECHUYECKUX XapaKTEPUCTHKaX HE3aBUCHMO OT YCIOBUH M MPOAOJIKUTEIHLHOCTH
XpaHeHUs, OblIa pa3paboTaHa crielManbHas TEXHOJIOTHSI WX HPOW3BOJCTBA. K Ipomeccy M3roTOBIEHHS 3IJIEKTPOJOB
B paMKax JCHCTBYIOIIEH TEXHOJIOTUHM BBOAMTCS JOTIOJHUTENIbHAS TEXHOJIOTHYECKAs ONepays ruapododusamnms, KoTo-
past MPOMCXOAUT C TIOMOIIBIO CIIPOSKTHPOBaHHOHK ycTaHOBKH. CaM mporiece TuapohoOH3anuy 3aKkIrodaeTcsi B 00padoT-
K€ 3JIEKTPOAHBIX TOKPHITHII BIaroCTOMKUMH KOMIO3HIHSIMHU. C 3TOH LENbI0 MOTYT OBITH MCHOIBb30BaHBI KOMIIO3UINN
Pa3HBIX COCTABOB, HANPHMEp, MOJMMEPHBIE KOMITO3HUIMH WM PACTBOPHI HAa OCHOBE KPEMHHHOPTaHWMYECKUX COEIHHE-
HUH ¥ T. 0. BB MIpeanpHHATHI MOMBITKH THAPO(OOH3anny KPEMHIHOPTaHUIECKUMH COETMHEHUSAMH U JIEKTPOJHBIX
MIOKPBITHH, KOTOPBIE TAK)KE UMEIOT HOPUCTYIO CTPYKTYpY. [ 3TOH 1eTH NCII0NIb30BATHUCh IPOAYKTHI THAPOIN3a ITHII-
cuiukara (Terpastokcucuinan) U TuApo(oOH3yIONIME IOJHETHICH- M MOJIMMETHITHIPO-CUIOKCAHOBBIE JKUIKOCTH
I'KXK-94 u I'KXK-94r. T'urpockonu4HOCTh 3JIEKTPOAOB TOCe 00pabOTKN TaKMMHU HOKPHITUSIMH 3HAYUTEIILHO CHUKALT-
cs. [lomydeHHbIe TakuM 0Opa3oM BIIArOCTOMKHE 3JIEKTPOJBI MOJABEPraIUCh TEXHOJIOTHUECKHM HCIIBITAHUSM B MPOU3-
BOJICTBEHHBIX YCJIOBHUAX. Pe3ynbTaThl MCHBITAHMN TOKa3adHM, YTO MEXaHWYECKHE CBOWCTBA M XMMHUYECKHH COCTaB
HaIIaBJICHHOTO MeTajula HEe YCTYNaloT CBOWCTBAM MeTajUla, HAIUIABIEHHOTO OOBIYHBIMH JJICKTPOIAMH, IPOIICIIINE
TIpeaABapuTeNbHyI0 npokanky mpu 350 °C B Teuenne 2 gacoB. Takum oOpa3oMm, paspaboTaHHasl yCTaHOBKA ITO3BOJISIET
MOJTyYUTh BIIArOCTOMKHE 3IEKTPOJbI C BBICOKUMH CBAPOYHO-TEXHOJIOTMYECKUMHI CBOMCTBAMHU U YCTPAHUTH BBICOKOTEM-
TepaTypHyt0 00paboTKy 3JEKTPOIOB MEPEea WX HCIIOIB30BAHUEM, YIPOCTHThH YCIIOBHS XPAHEHHMS, YIAKOBKH M TPaHC-
TTOPTUPOBKH TOTOBBIX HJIEKTPOIOB.

KaioueBble ciioBa: pydHas Iyropasi CBapKa, 3JIEKTPOl, IOKPHITH, THApo(oOH3anus, MpOu3BOACTBO, IPOKA-
Ka, KOMIIO3UILIMS, MEXaHUIECKUE CBONCTBA, TPOM3BOACTBEHHBIE YCIOBUSL.

Buixoscknii O. I'., JlanteBa A. H., Ilaceko H. II. Oco6ennoctu ¢popMHpOBaHHUSI NMJIA3MEHHOT0 NOKPbI-
THS B 3aBHCHMOCTH OT BH/Ja HanbLIsseMbIX MaTepuaoB // Bectuuk T MA. — 2018. — Ne 2 (44).

[pencraBnennast paboTa MOCBSILEHA UCCIEIOBAaHUIO TAKMX BaYKHBIX BOMPOCOB, KaK TEMIIEpaTypa MIa3MeHHO-
r0 MMOTOKA C METAJUIMYECKMMH YaCTHYKaMH, €ro JaBJIeHHe Ha OCHOBY, CMaYMBaHNE W PACTEKaHUE HAIBUIEHHOTO MaTe-
pHaia 1o HOBEpXHOCTH, a TaKKe KOPPEKTHPOBAHMIO CYHIECTBYIOIIEH TEXHOJIOTHN HAIbIJICHUS] HA OCHOBE IOJTyYEeHHBIX
pe3yJIbTaToB.

W3mepsiHa Temiiepatypa B CTPOEGHHE YacTHI] pacIlblIEHHBIX MaTepraioB B BUJI€ TOKOBEAYIINX IPOBOJIOK U T10-
POIIKOOOpa3HBIX MAaTEPHAJIOB C YIETOM OJHOBPEMEHHOTO BO3ICHCTBHS INIa3MEHHOTO ITOTOKA.

W3mepsHa BenmurHA TaBICHMS TUIA3MEHHON CTPYH M €r0 BIMSHHUE Ha OpMHUpOBaHHE MOKpHITHA. MccnenoBan
XapakTep pacTeKaHMsI Karelsb )KUAKOTO CIUIaBa B 3aBHCUMOCTH OT COCTOSIHUS TIOBEPXHOCTH OCHOBBL. Y CTaHOBJICHA Ipa-
(uueckas 3aBUCHMOCTD BIMSHHS BPEMEHHU JpoOecTpyiiHOi 00paboTku Ha MOpQoIioruio 00padaThIBAEMO TOBEPXHO-
CTH U IIPOYHOCTD CLEIJICHUS IIa3MEHHOTO MOKPBITUS ¢ 0CHOBOM. ITocTpoeHa 3aBUCHMOCTh ONTUMAIBHOTO COOTHOIIE-
HUS Pa3MepoB Kamejdb U MUKpopesbeda, KOTopas oOecneyrBaeT HauOOJBUIYIO MTPOYHOCTh HMOKPHITHSI, HAHECEHHOTO
TOKOBenyliel mpoBosokol. CKOppEKTHPOBaHa CYIIECTBYIONIAas TEXHOJOTHS M TEXHUKA HAIBUICHUS YIS YIIy4IIeHHUs
paboTOCIOCOOHOCTH MOKPBITHH, MOTYUYEHHBIX C UCIIOIb30BAHUEM TOKOBEIYIIEH TPOBOJIOKH.

KnioueBsbie ci1oBa: ruia3MeHHOE HaNbUICHHE, TOKOBEIYINAs IIPOBOJIOKA, XapakTep pa3pylIeHHs, IPOYHOCTb
CIIETUICHHSI, KaJIOPUMETPUPOBAHNE, MUKPOPEIhe( IIOBEPXHOCTH, CMaUUBAEMOCTH TOBEPXHOCTH.

Baacos A. ®@., Kymuii A. M. BeICOKONPOM3BOAUTEIbLHBIN CIIOCO0 M3rOTOBJICHUSI CTAJBHBIX KOHCTPYK-
umii // Becthuk JITMA. — 2018. — Ne 2 (44).

IToBblIeHNE NPOU3BOAUTENLHOCTH PYYHOH AyroBOH CBapKu (HAIUIaBKU) U MOUCK HOBBIX BHJOB CBIPbS UL UX
W3TOTOBJICHUS SIBIISIETCS OJTHOM M3 TJIaBHBIX 3a]ad, CTOSIINX Nepe]l pa3padOTIMKaMy CBAPOYHBIX U HAIUTABOYHBIX MaTe-
puanioB. OmHUM U3 3Q(PEKTUBHBIX CIIOCOOOB MOBBIICHHS MPONU3BOAUTENFHOCTH (KO3((GHIMEHTa HAIIaBKH M 4aCOBOH
CKOPOCTH IUTaBJICHHUS 3JIEKTPOJIOB) SIBIISICTCS BBEJCHNE B COCTAaB MOKPBITHS K30TEPMHUYECKON CMECH B BHIE OKCHIOB
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JKeJle3a ¥ aJIFOMHHUEBOTO MOPOIIKA B KOJMYECTBAX JOCTATOYHBIX I €€ oOpazoBaHus. Pa3paboTaHbl cTaTHCTHUECKHE
MOJIEIIH, TTO3BOJISIOIINE ONPEIEIUTh ONTUMAIIBHOE COJIEpKaHUE SK30TEPMUIECKONH CMECH Y TOJIIUHBI TIOKPBITHS 3JIeK-
TPOJOB IIPH MUHUMAJIBHBIX ITOTEPSIX AIEKTPOJHOI0 MeTajlla MPH OIpeieNIeHUH MaKCUMANbHbBIX 3HaYeHHi: Kodddumn-
€HTa PACIUIaBIICHUS IEKTPOJA (, CKOPOCTH IUIABJIECHHS TOKPBITUS deKTpoaa V., KI1J] Harpesa anexrpona #,, OTHO-
wenust Terior Q,,,/0,, ONTUMAaIbHBIX 3HAYEHUI CKOPOCTH IUIaBieHUs AnekTpona V,,, u KIIJ1 HarpeBa uznenus 7,.
[IprBeneHb! COCTABISIONINE YKCIIEPUMEHTAIFHO OINPEETICHHOTO MTHOBEHHOT'O TEIUIOBOTO OaiaHca IUIaBIEHHsS JJIeK-
TPOJOB C SK30TEPMHUUYECKON CMECHIO B IOKPHITUM. MeXaHNuecKre CBOMCTBA U XUMUYECKUI COCTaB METAJLIA IIBOB, BbI-
TIOJTHEHHBIX Pa3HbIMU MapTHIMHU pa3pabOTaHHBIX AJIEKTPOAOB, OKA3BIBAIOT, YTO JTAHHBIE JIEKTPOJBI ITOJHOCTHIO YI0-
BaeTBOpsrOT TpedoBanusaM ['OCT 9467-75 k snextponam tumnoB 246 (OT-3), 350A (3T-2) u ED60 (2T-4). Conepxa-
HHUE Ta30B B METaJUIE, HAIJIABJICHHOM 3JIEKTPOJIaMH C HK30TEPMHUYECKOI CMEChIO, OJIM3KO K 3HAYEHUSIM, XapaKTepPHbIM
IUISL SJIEKTPOAOB C OCHOBHBIM THIIOM HOKDBITHA. MaKcHMalbHOE 3HaueHHe KO3 QUIMEHTa pacIIaBIeHHs dIEKTPoJa
HaXOJUTCSl TPU COAEpKaHWHM 3K30TepMHuueckoi cMecu B mpenenax 40...55 % u xoa¢dunmente mMaccsl MOKPBHITHS
0,6...1,0. OnTumaneHOE 3HaAUYE€HHE CKOPOCTH IUIABJICHHUS 3JIEKTPOJa HAXOTUTCA MPU COJCPKAHUU 3K30TEPMUUECKOI
cmecu B mipenenax 40...55 % u ko3¢ punmente maccol mokpertus 0,4...0,8. MakcumansHOE 3HAYCHHE CKOPOCTH TIIIAB-
JICHUS TTOKPBITUS 3IIEKTPoJa HaXOJUTCS TIPH COAEP)KaHUM SK30TEPMUUECKOH cMecH B mpexenax 35...55 % u ko3¢ du-
nuente Maccsl nokpeitus 0,6...0,65 u 0,9...1,0. MakcumansHoe 3HaueHue KIIJ[ Harpesa anekTpoaa 77, HAXOAUTCS IpU
CoZIepIKaHHK YK30TepMHUUecKoii cMecu B npeenax 40...60 % u TommuHbl nokpbrtas 3nektposa (0,9...1,4)-107 m.

BoBk A. A., Bepexnslii C. I1., Kanyctsn O. E., Ocunos M. 0., Anapymenko M. U., bpsikos M. H. U3-
HOCOCTOHKOCTb BBICOKOYIJIEPOAMCTHIX CIUIABOB B YCJOBMSIX THAP0OadpasMBHOro H3HamMBaHusA // BecTHHMK
ATMA. —2018. — Ne 2 (44).

B pabore npoBenensl HarypHble ucnbiTanus cranu 12013C2 mocne 3akaiku OT pa3iIWYHBIX TeMIEeparyp,
a TaKke METaJlIa, HAIIaBJICHHOTO KCIIEPUMEHTAIBHBIMU 31eKTpoaamMu. CoCTaB 3JIEKTPOJHOTO MOKPBITHS 00ecIednBa-
€T MOJIy4YeHHE HAIIABJICHHOTO CJIOS, KOTOPBIH 110 XUMUYECKOMY COCTaBY U CTPYKTYpPE UICHTHYEH HaIUIaBKe TOPOIIKO-
Boii mpoBosokoit TIII-AH170. DkcrepumMenTanbable 00paszmel 75 X 50 X 5 MM yCTaHOBIICHBI PSIOM C STATIOHHBIMA
(C13) B paboyem Tpakte mynbromnpoBoja 3eMcHapsina ['TIII-15. XapakrepHoil 0COOCHHOCTHIO M3HAIIMBAHUS JeTalleci
pabodero TpakTa 3eMCcHapsaa sBIsSeTCs OONBIION IUaNna3oH YCIOBHH pa3pylIeHHS IMOBEPXHOCTEH, MOCKOIBKY YTOJ
aTaky TUApoabpa3uBHBIX OTOKOB MOKET U3MEHATHCs OT 0° 1o 90°. IIpu MabIX yriiax aTaku pa3pylleHHe IPOUCXOINUT
MIPEUMYILECTBEHHO 3a CUeT KOppo3uu. Eciu yrisl aTakw mpHOMMKAIOTCS K KPUTHIECKUM, paspyLIeHHE MPOUCXOANUT
B peKMME MEXaHW4ecKoro W3HammBaHus. OOpasipl YCTaHOBJIEHBI pedpaMu HaBCTpedy T'MApOa0pa3UBHOMY IIOTOKY,
MIO3TOMY HCTIBITaHUS IPOUCXOIMIN OZHOBPEMEHHO KaK B PEXXHMME KOPPO3HOHHOTO M3HAIMMBAHMSA (OOKOBBIE MOBEPXHO-
CTH), TaK M B PEKUME MEXaHHUECKOTO W3HALIMBaHHS (KPOMKH 00pa3IoB, KOTOPbIE Pa3pyIIAOTCs PU OONBIIMX yIiax
aTaku). McreITaHust MpOBOAMIA B TIepHo Maii-nexadps 2017 T.

B pesynbrare ucnbITaHWN YCTAaHOBJIEHO, YTO KOPPO3HOHHBIA M3HOC 00pas3loB 3akaieHHOW cramu 1203C2
JI0 TISAITH pa3 BeIme, yeM 3tanoHa u3 Ct3. OmHaKo WX CONMPOTHUBISIEMOCTh MEXaHWYECKOH COCTABISIOIEH THapoadpa-
3MBHOT'O M3HAIMBAHUS B CPETHEM B IATH pa3 Bblmle. [1o3ToMy MaccoBblii n3HOC 00pa3uoB ctaimu 120I'3C2 u sTanon-
HBIX 00pa3IOB OKA3aJICS OAMHAKOBHIM. MacCOBBIH M3HOC HAIUIABJICHHBIX OOPA3llOB OKa3alcs BTPOE MEHBIINM, YEM
3TaJOHHBIX. DTO CBHIETENBCTBYET O OOJBIIEH CTOMKOCTH HAIUIaBIEHHOTO METalIa Kak K MEXaHHYECKOI COCTaBIIsO-
et rupoadpa3uBHOTO W3HAIIMBAHKS, TaK M K KOPPO3HOHHOM.

Karouesbie cioBa: ruapoabpa3uBHOE W3HALIMBAHKUE, BHICOKOYTIIEPOIUCTBIE CTAJIH, HAMJIaBKa, MEXaHUIECKOE
W3HAIINBAaHUE, KOPPO3HSI, H3HOC, N3HOCOCTOMKOCTb.

Tappum I1. A. ®@akTopsbl, Bausonue Ha o0pa3oBaHue 1eeKTOB CBAPKH MeIH €O CTajbio // BecTHHK
JATMA. — 2018. — Ne 2 (44).

Lens paboTsl — 0000IMTE OCHOBHBIE (PAKTOPHI, BIMSIONINE Ha KAYECTBO CBAPHBIX COEAMHEHUI MEIH CO CTa-
JIBIO, W TIPEIUIOKUTH OCHOBHBIE HAmpaBiIeHUS paboThl B 00JacTH IMOBBIIMICHUS KayecTBa, T. €. YCTpaHEHHE N1e(EKTOB
cBapku. [ledexTsl CBapHBIX COEIMHEHUH CHIDKAIOT PabOTOCIIOCOOHOCTH CBApHBIX JeTayeil. YCTaHOBJIEHO, YTO HpH
CBapKe CIIaBOB Ha OCHOBE MEIM M CBapKe MEIH CO CTAJIBI0 BOZMOXKHO 00pa30oBaHME TPEUIMH KaK B CBAPHOM IIBE, TaK
1 B 30HE TepMuiecKoro BiusHU. [Ipy OGonbioii ToMImMHEe MeTaula 1 MHOTOIIPOXOJHOM cBapKe HAOIIOAIOTCS ABA TH-
ma TpemuH. TpemuHsl IepBoro Tuma o0pa3yroTcs B CBAPHOM IIIBE MPU BHICOKOM TeMIepaType CBapKH, MOBEPXHOCTH
TaKUX TPELIMH TeMHas CO ClIeIaMH CHJIBHOTO OKHCJIECHUS, a M3JIOM MMEEeT MEKKPHUCTAJUIUTHBIN XapakTep, Takue Tpe-
LIMHBI SBJSIFOTCS TOPSYUMHU KPUCTAUTU3AIMOHHBIME. TpeliHbl BTOPOro THIIa 00Pa3yIOTCsl B 30HE TEPMUYECKOTO BIIH-
stHUSL. VX TOBEPXHOCTH HE OKMCIICHHAsi COBCEM WJIM HEMHOTO OKHCIIeHHas. Kak mpaBuiio, Taknue TpeIHbl 00pa3yoTces
B OKOJIOIIOBHOM 30HE Ha paccTostHuu 0,8...2,5 MM OT rpaHHIbI CIUTaBlIeHHA. J{J1s1 CHIDKEHUS] BO3MOKHOCTH 00pa30oBaHUs
nedexkToB HE0OXOMMM KOMIUIEKCHBIH MOJX0/] K ITOBBIIICHUIO Ka4ecTBa CBApKW B HAIIPABJICHUSX: COBEPIICHCTBOBAHMS
TEPMHUYECKOTO COCTOSHHSI JeTajei MpH CBapkKe, pa3paboTKa COBPEMEHHBIX JJICKTPOTHBIX MAaTepHAIIOB, MPUMEHEHHE
METOJIOB, CHIDKAIOIINX BO3MOXHOCTh 00pa30BaHMUs HBTEKTHUECKHX IMpociioeK. BaxkHyro pons Ha oOpa3oBanue nedek-
TOB OKa3bIBAIOT XUMHYECKHE CBOMCTBA MEIH U Keye3a, OobInas pa3HUIa B K03(QUIIHeHTaX TeIUIONPOBOIHOCTH, TEM-
nepaTyp IJIaBJICHUS, HU3Kas IPOHUIIAEMOCTb MEJIU B JKE€JIE30 U XKeJie3a B Melb.

KiaroueBble cjioBa: cBapka MeIN CO CTaJbi0, KPUCTAJUIN3AIMOHHBIC TPEIIUHBI, TOPSYHE TPEIIUHBI, Ae()eKTHI
CBapHOTO IIBA.
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I'puns A. T'., ’Kapuxos C. B., Couxnii . M. IloBbllIeHHEe MeXaHHYECKUX CBOMCTB pabo4nx MOBepPXHOC-
Teil JeTaJsieil MallIMH Yepe3 MaTepHaJl 000J104YKH NOPOMIKOBON MpoBoaokH // Bectauk JI'MA. —2018. — Ne 2 (44).

B pabote paccmoTpeHO BIHMAHHE MaTepuana 000J0YKU Mee COCTOSHMS Ha KaueCTBO HAIUIABIEHHOTO MeTalla
Y CBapOYHO-TEXHOJIOTHYECKHE CBOMCTBa caMo3auiuTHOH mnopomkoBoil npososoku (CIIIT). INpuBenensr pe3yiabTaThl
UCCJIEJIOBaHNsl HEMETANIMYECKUX BKIIIOUYEHHH B JieHTaX Mapku O8KII, ITUPOKO MCIOIb3YEMbIX JJIsi U3TOTOBIECHHS TO-
POLIKOBOI MPOBOJIOKH M AKCIEPUMEHTAIBHOW TepMHUYECKH YIydlleHHOH neHTsl 65I°. VccienoBaHueM ycTaHOBJIECHO,
YTO METaJUI BceX 00pasIoB 3arpsi3HEH MPEUMYIECTBEHHO MEIKUMH CyIb(HUIHBIMA HEMETAJUTNUYECKIMH BKITIOUCHUSIMA
HETIPaBWIBHON M YIII0BaTOH (hOPMBI, a TaKKe IUIEHOYHOTO THIA. Y CTAHOBJICHO CY)XEHHE Pa3MEpPHOro HHTEPBaJa B CTO-
POHY yMEHBIIEHUsI BETMYNHBI HEMETANIMYECKNX BKIIIOUSHHH B JICHTE C TIOBBIIICHHBIM coziep>kanneM Mn u Si. [Tokaza-
HO B3aWMOCBSI3b 3arps3HEHHS MaTepraia 000JIOYKN U HAIUIaBICHHOTo MeTauia. O6pasyercsi JOMUHHPOBAHHUE BKITFOUE-
HUH MEHBIINX Pa3MEPOB B HAIUIABIEHHOM METaJUIE MO0 CPABHEHMIO C NCXOJHBIMU MaTE€pHalIaMH, YTO OOBSICHIETCS BbI-
COKOM MHTEHCHBHOCTBHIO IIEPEMEININBAHNS METAUIa M IIUIaKa B CBAPOYHOM BaHHE, C MOCIEAYIOIIMM HEPEX0I0M HeMe-
TAJUTMYECKUX BKIIOYEHHH B IIIIAKOBYIO (asy.

Paccmotpeno BimsiHue miepoxoBarocT moBepxHocTu obonouky CIIIT Ha cTaOMIBHOCTD TOPEHHsT CBAPOYHON
IyTH, 9TO B CBOIO OUYEpEb OTPAXaeTCs Ha KauecTBE HAIlJIaBIEHHOro Merania. [loka3aHa B3auMMOCBSI3b TBEPAOCTH Me-
Tayia o6onouku mociie Bojodenus CIIIT yepe3 BOJIOKHM U IIEPOXOBATOCTH €€ MOBEPXHOCTH. IIpuBemeHBI POQHIIO-
TpPaMMBI COCTOSIHUSI TIOBEPXHOCTH TIPOBOJIOK, OCHUJUIOTPaMMbI TOKA W HAIPSDKEHUS MIPU HaIJIaBKe MCCIIEAyEeMbIMU Ma-
TepuajaMy U KO3 QUIMEHTHI MyIbcaluy NapaMeTpoB CBAPKH B 3aBUCHMOCTH OT BEJIWYMHBI IEpOXoBaTocTH. Paccum-
TaHHBIC 3HAYEHUS ITyJIbCAUU MOATBEPIMIIN IPEAION0KEHHE O BIMSHUK COCTOSIHUS TIOBEPXHOCTH OOOJIOUKH U €€ Ma-
Tepuajia Ha CTaOMIBHOCTH IIpoliecca HaIIaBKH. J[aHHOe SIBIIEHHWE CBS3aHO CO CTAOMIIBHOCTBIO KOHTAKTa MEXIy TOKO-
TTOJIBOISIIIMM MYHAIITYKOM M TIPOBOJIOKOM, a TakKe CHI)KEHHEM MEXaHWYECKUX CONPOTUBIICHUH MPOTAIKUBAHMS MIPO-
BOJIOKH TP €TO ABWXECHUH B 30HY IyTrH. JJOCTHTHYTO pacmmpenne pabodero Auana3oHa peXMOB HaIIaBKH MIPOBOJIO-
KOH ¢ 000109KO# U3 JeHTHI 651, 4T0 00BsICHEHO Ooiee CTaOMIFHON TTOJaueii MPOBOJIOKH B 30HY AYTH, a TAKKE HalIEK-
HBIM KOHTAaKTOM, KOTOPBIN yJIy4IIaeTCs IPU CHU)KEHUHU ILIEPOXOBATOCTH ITOBEPXHOCTH NPOBOJIOKH.

KnroueBble cioBa: caMo3aIUTHAs MOPOIIKOBAs MPOBOJIOKA, MaTepHal 000IOYKH, HEMETaJUIMYeCKHe BKIIIO-
YEHUs], IIEPOXOBATOCTb TIOBEPXHOCTH.

I'punsb A.T., Tpembau b. A., Tpemobau . A. CoBpeMeHHbIe MaTepHAaJIbI /sl MOBBILIEHHSI H3HOCOCTOI-
KOCTH JIeTajieli MAIIMH HATJIABKOI npu ruapoadpazuBHoM u3Hoce // Bectnuk JITMA. — 2018. — Ne 2 (44).

ITokazaHo, YTO KOHKYPEHTOCIOCOOHOCTh TOPHO-000TaTUTENBHBIX KOMOMHATOB M MPEIIPHUITHI JOOBIBAIOIINX
KOMITaHUH 3aBHCHT OT CPOKa CIY>KOBI OBICTPOM3HAIINBAEMBIX JETallel, CTOHKOCTh KOTOPBIX ONpEeNsieTcs] MpUMeHse-
MBIMH MaTepuanamu. JInreparypHsIii 0030p MOKa3ai, 4TO HanOOJIbIIEH N3HOCOCTOMKOCTHIO 00JIaAaloT CTald ¢ Mpod-
HOW MaTpHIeH THIa MApTEHCUTA WIIM MapTEHCHTA C HE3HAYUTEIbHBIM KOJMYECTBOM ayCTEHHTA C YMEPEHHBIM KOJIHIUe-
CTBOM YTIPOYHSIONIEH (ha3bl B BUAE OUEHb TBEPABIX YACTHUIl KOMIIAKTHOW KPYTJIOH (POPMBIL.

ITpuBeneHs! MpUMeEpH! HAIMIABOYHBIX CAMO3AIIMTHBIX TOPOMIKOBEIX MpoBoiokK (CIIIT) kak oTedecTBEHHBIX, TaK
u 3apy6exHbIx npoussoauteneil. Ilo pesynpTaTam 0630pa COBpEMEHHBIX HAIUIABOYHBIX MATEPUAJIOB CTOMKHMX K THIAPO-
a0pa3uBHOMY M3HOCY MO>KHO BBIIENIHTH CIIEYIOLINE IPYTIIbI cTajiel 1o cogepxanuto yriaepoga: 0,4-0,5 % C; 0,8-0,9 % C;
1,2-1,5 % C. B xaxpoii rpynne MOryT ObITh MASHTU(GUIMPOBAHBI MOATPYIIBI C PA3IUYHBIM COJEpP)KaHHEM XpoMa:
5-7 % Cr u 10-12 % Cr. HarutaBoyHble MaTepHaibl C BBICOKUM COJICPIKaHUEM YTIIepoJia XapaKTepH3yIoTCsi Ooee BbI-
COKUM CO/Iep)KaHHueM KapOUIHBIX WIN KapOOOOpUAHBIX 00pa3yromux aeMeHToB. [Ipu pa3paboTke HOBBIX MaTepHaIoB
JUIsl HAaIUTaBKW HEOOXOJMMO TPOBECTU HCCIIEOBAHMUS CIIABOB C HU3KUM COJEp)KaHUEM JOPOTHX 3JIEMEHTOB, TO €CTh
HE3HAYUTENIFHBIM COJIep)KaHUEM YIJIepoAa. 3HaYMTENIbHBIN HHTEpEC MPENCTaBIIeT HCCIIeN0BAaHNE COBMECTHOTO BIIHSI-
nust Cr, Ti, Nb ¢ no6aBnennem Cu nnn Al Ha KOPPO3HOHHYIO COCTABIISIOUIYIO B YCIOBUSIX THAPOAOPa3UBHOTO U3HOCA,
a TaKKe ONPE/ICICHNE NX COOTHOILICHHUS, MEXaHUYECKUX CBOWCTB 1 XapaKTEPHCTHK OKCHUAHON TIJICHKH.

KuaroueBsie cioBa: HammraBoune Matepuansl, CIIII, MaTpuma, MapTeHCHUT, YIOpOUHSIOMas (asza, ruapoadpa-
3UBHBIN H3HOC.

Kaccos B. Jl., Kadaukuii A. B., bepe:xnas E. B., Maabiruna C. B. Texno/sioruueckue 0c00€HHOCTH M3r0-
TOBJICHUSI M HAIUIABKH C HCIOJIb30BAHHEM MOPOIIKOBOW IPOBOJIOKH CJO0XXHOH KOHCTpykumuu // BecTHuk
ATMA. —2018. — Ne 2 (44).

Lenpto HacTosimeld paboTHI SIBIISIETCS COBEPIIEHCTBOBAHUE TEXHOJIOTMH M3HOCOCTOMKON HAIUIABKHM MOPOILIKO-
BOM MPOBOJIOKOM CII0OXKHON KOHCTpYKUMH. [IpoBonoKa mpeyioskeHHONH KOHCTPYKLMU U3rOTaBIMBAETCS IMyTEM CBOpadH-
BaHMS TPYOKH M3 CTaJILHOM JICHTHI C BBEJCHHUEM B HEE JISTHPYIOIIEH MIMXTHI ¥ CBAPOYHOH MPOBOJIOKH, UCTIOIL30BAHHE
KOTOPO CIIOCOOCTBYET YBEIMUCHHUIO KECTKOCTH U TIOBBIIICHHUIO KayecTBa HAIUIABKU TE€M, UYTO 3aMEHSIET JKeJIe3HBIH 110-
POIIOK B ITOPOIIKOBOH MPOBOJIOKE. [Ipy 3TOM Karuii 3JeKTPOAHOTO MeTaia (OPMHUPYIOTCS Ha MPOBOJIOKE, YTO TAKXKe
TIPUBOJNT K TIOJIHOMY PACIUIaBICHHIO IIMXTHI, KOJIMYECTBO KOTOPOH yMeHbIIeHO Ha 10 % 3a cYeT MCKIIOUCHHUS Kee3-
HOTO TTOpOIIKa. BBeeHNe MPOBOIOKH TaKKe CIIOCOOCTBYET YMEHBIICHHIO COACPXKAHUS B METAJIE BOJOPOJa U HEME-
TAJUTMYECKUX BKJIIOYCHUH, MOBBIIICHUIO MPOM3BOAMTEIBHOCTH HAIIaBKH. PaccMarprBaeMblii BapHaHT KOHCTPYKIMH
MIPOBOJIOKY peajM30BaH IPH pa3pabOTKe TEXHOIOIMH HAIUIaBKH pabodnmx IOBEpXHOCTEH naeTanei, paboTaromiux
B YCJIOBUSIX HHTEHCUBHOIO M3HOcA. IIponecc HamaBKky OCyLIECTBIISIICS YKA3aHHOM MTPOBOJIOKON THAMETPOM 5 MM MOJ
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cioeM ¢roca. /[y MOBBIMICHNST MEXaHMYECKNX CBOMCTB METa/Ula M €T0 CTOMKOCTH NMPOTHB TPEUIMH OCYIIECTBILIIOCH
MOAXGUIPOBAHUE HAIIABIEHHOI'O MeTajlla MarHHeM, KOTOPBIil 100aBIsin B BUie MarHUEeBO-aJIlOMUHNEBOH JITaTy-
pHl (B KonmuuecTBe 5—8 %) 11 Mpe0TBPALIEHHs BRITOPAHUSI MarHus, a TAKKe A7l 00JIeryeHus: JpoOJIeHHs. U pa3Moda.
BriOpaHHasi KOHCTPYKIMS TTO3BOJISIET MOBBICUTH Ka4€CTBO, TEXHOJIOTHYHOCTh, IPOU3BOINTEIBHOCTh KaK IMPH U3TOTOB-
JICHUH IIPOBOJIOKH, TaK W NPH BBINOJHEHUN HarulaBKHU. [[puMeHeHne MOpONIKOBOH MPOBOJOKU BBHIOPaHHOI KOHCTPYK-
MM ¥ COCTaBa NPH HAIUIaBKE M3HOCOCTOMKOM MOBEPXHOCTU MO3BOJIMIIO MOJTYYUTh HAIUIABJICHHBIH METAILI C OJIaronpH-
SITHOH CTPYKTYpOH, a Takke MOHIKEHHBIM COJIep)KaHHeM BpeIHBIX NMpuMmecedl. Bce 3To crocoOCTByeT MOBBIICHHIO
TUTACTUYECKUX CBOMCTB M YAApHOW BSI3KOCTH MeETaIa, CTOMKOCTH K OOpa3oBaHMIO Tropsunx TpemuH. IloBwiraercs
TaKOKe >KapoIPOYHOCTh METa/UIa 3a CUET OYHMCTKHU I'PAHMUI] 3€PEH OT JETKOIUIAaBKUX BPEIHBIX IPHMECEH cepbl, CBHHIIA,
0JIOBa, OKHCJIOB M JPYIMX COETMHEHWH. VICHBITaHUS Takke IOKa3ald, YTO HCCICIyeMble IOPOIIKOBBIE MPOBOJIOKU
MMEIOT TaKKe JOCTATOYHO BBICOKHE CBAPOYHO-TEXHOJOTHYECKHE XapaKTEPHCTHKH: OTIMYHOE (OPMHUpPOBAHHE IIBA,
XOPOIIYI0 OTACIMMOCTh IUIAKOBOM KOPKH. Pe3ynpTaThl MCCIEAOBaHWII IO3BOJSIIOT PEKOMEHAOBATH HCIIOIL30BAHHE
PpaccMOTPEHHO MOPOIIKOBOH MIPOBOJIOKU Ha IIPOM3BOJICTBE MPH HAIUIABKE pabOvMX ITOBEPXHOCTEHN N3HOMICHHBIX JeTajeH.

KaroueBble cji0Ba: M3HOCOCTONKas HAIUIaBKa, IOPOIIKOBAasi MPOBOJIOKA CIIOKHOM KOHCTPYKILUM, MINXTa,
¢uroc, MoardUIIOPOBaHKE HAIIABICHHOTO METasllla, MarHUi.

Kyuuii A. M. CoBepiieHCTBOBAHHE MATEPHAJTIOB [JIsI PEMOHTA JeTajeil MAIIMH U3 HU3KOJerHpOBaH-
HBIX U cpeaHeyraepoaucThbix crajeii / Bectauk JIITMA. — 2018. — Ne 2 (44).

PaccMOTpeHBI METOAVKY MOJTydeHHs] U3 CIIeKa aJIIOMHUHATA HATpPUs, UMEIOLIETO yAOBJIETBOPUTEIbHBIE 3HAUE-
HUSI BA3KOCTH M KAYCTUYECKOTO MOJIYJISI, BEISICHEHO BIIMSIHHE BPEMEHH BBIIIEIAYNBAHNS M KOHIIEHTPALUK €KOTr0 HaTpa
B UCXOJHOM PacTBOpE Ha Iepexo]] B KUIKYIO0 (a3y M3 CreKa KpeMHHs, aJllOMUHUS U IIEJIOYH, a Tak)Ke Ha 3HaueHHe
BSI3KOCTH, TUIOTHOCTH M KayCTUYECKOTO MOYJISl PAacTBOPA; AJIS YIIydIIEHHS CBA3YIOUINX CBOMCTB JIFOMHHATA PacCcMOT-
PEHO BO3MOXXHOCTh BBEICHHS B PAacTBOp AEKCTPHHA M Kpaxmala, ¢ IEIbI0 MOBBIIICHHUS BSI3KOCTH AIIOMHHATA MPH
€ro NMOCTOSHHOM MIoTHOCTH. CBs3yollee, MOTyYeHHOE U3 alllOMUHATa HaTpUS U Kpaxmala, XapakTepu3yeTcs MEHbIIIN-
MU 3HaYeHUSIMH BS3KOCTH 10 CPABHEHHIO C MCXOIHBIM ATIOMHHATOM IIPH OAMHAKOBOW IIOTHOCTH B 0OOMX CIIydasx,
XOTsI 0OBIYHO P BBEJICHUU KpaxMaJa B IIEIOYHON PacTBOP U €ro KHUIITYEHHUH, BI3KOCTh IOCIeIHET0 Bo3pacTaeT. Mc-
CJIE/IOBAHUE CTPYKTYpBl 00pas3loB IPOBOIMIN KOCBEHHBIM METOJIOM, IyTEM H3y4YeHHs OCOOCHHOCTEH HMX CTPOCHUS
Ha oTrevarkax (peruIikax), CHITBIX C TOBEPXHOCTH 3aTBEPAEBIIETO ITPY BHICYIIMBAHUH CBsizytomiero. OnpeieneHo, 4To
KUIITYEHUE aJIOMHHATa ¢ KpaxMajloM IO3BOJIAET MOJTydaTh CBA3YIOIIEE C BEICOKUMH 3HAYEHUSMU IIOTHOCTH U TOHM-
JKCHHBIMH 3HAYEHUSIMU BS3KOCTH, 110 CPAaBHEHHIO C HCXOIHBIM aJIFOMHHATOM, YTO 00ECIEYHBACT YAOBIECTBOPUTEIbHbIC
YCIIOBUSI ONIPECCOBKU M HEOOXOIUMYIO MPOYHOCTh ITOKPHITHH, HO MPU M3TOTOBJIEHUHN 3JIEKTPOJIOB, COJEPKAIINX B I10-
KpPBITUU OKaJIMHY, HCIOJIb30BaHHE YKA3aHHOTO CBSI3YIOIEr0 yXyANIaeT MPOLECC UX U3rOTOBIEHUS IO CPaBHEHUIO
C BapHAHTOM HCIOJIB30BaHMUS KUAKOTO CTEKIA, MOATOMY AJISl YCTPaHEHHs YKa3aHHBIX HEJOCTATKOB MPOIIECCa M3TOTOB-
JICHUS JIEKTPOJIOB C OKAJIMHOM B MOKPBHITHH, B COCTaB MOCIEIHETO BBOIWIICS XJIOPMarHe3HadbHUI nemMeHT. M3roros-
JICHHBIE TaKHUM CIIOCOOOM 3JIEKTPOMBI, XapaKTEPU3YIOTCS BBICOKON MEXaHWIECKOW MPOYHOCTBIO MOKPBITHS, BBIACPKH-
BAaIOT UCTIBITAHUS, BCITyXaHUE MOKPBITUI NIPU 3TOM HE BBISBIICHO.

KnroueBblie cjioBa: 3IEKTPOJHOE MOKPBITHE, ATIOMUHAT HATPUs, CBA3YIOILIEE, BBICOKOIIPOM3BOAUTEIBHBIE
3JIEKTPO/IBI, CBApKa.

JlaBpoga E. B., Mex K. O. MoaeimpoBanue TenJoBbIX IPOLECCOB IIPH CBApPKe M HAILUIABKe C ylpaBJjsie-
MBIM MEPEHOCOM IJ1eKTPOaHOro Metaia // Becruuk ITMA. — 2018. — Ne 2 (44).

[IpencraBneno mMozaenupoBaHue (OPMHUPOBAHMS CBAPOYHOM BaHHBI MPU BO3JCHCTBHM HMMITYJIECOB TOKa IYTH
1 TIPH €€ MOTIepeuHbIX KoJIeOaHusX.

B nmpennaraemom crioco6e cBapKH M HaIIaBKK ONPENeeHBI (PaKTOpPbI, BIHUSIONINE Ha (OPMUPOBAHHE MOBEPX-
HOCTH PAacIlaBa CBAPOYHOW BaHHBI IO AEHCTBHEM CHJ I'paBUTalMH Oe3 MPUMEHEHHS YIPABIIEMOTo MEPEeHOCa IIeK-
TPOIHOTO MEeTaJyla U MHEPIMOHHOM CHIIBI, ¥ C TPIMEHEHHEM YIIPABIISIEMOT0 TIEPEHOCA SIEKTPOIHOTO METallIa, a TAKXKe
EKTPOJUHAMUYECKOTO JABJICHHUs IyTH, KOTOPHIM HPOTHBOCTOUT KAaNWUIAPHOE AABJIEHHE (CHIIBI IOBEPXHOCTHOTO
HATSDKEHUS) ¥ BHYTPEHHee JaBJIeHHe B pacIuiaBe, 00ecreunBarolee IOCTOSHCTBO 00bEMA )KUIKOTO METaJIA TIPU BapH-
anusax GpopMbl TOBEPXHOCTH.

VY CcTaHOBIIEHO, YTO MEPEHOC METajula 3aBUCHT OT COOTHOIIEHUS CHJI, IPUJIOKEHHBIX K KaIule Ha TOpILE 3JeK-
Tpoza. BennyuHbI 3THX CHII MOKHO PEryJMpOBaTh XUMUYECKUM COCTABOM HOKPBITHS, KOAPPUIIMEHTOM MacChl TOKPbI-
THUS, PEKUMOM CBapKH, TEM CAMBIM BIHATH Ha Pa3Mepsl Kallenb C eIbl0 YIyUIIeHHs] TEXHOIOTHYECKUX CBOMCTB AJIEK-
TponoB. [Ipu MCHONB30BaHNM MEXaHWYECKHX KOJIEOAHMH C LENbI0 KOHTPOJIMPYEMOTO TEIUIOMAaccolliepeHoca ¢ Topua
9JIEKTPO/Ia B CBAPOUYHYIO BaHHY, MOSBISETCS HOBAasl HHEPIIMOHHAS CHJIA, KOTOPas 3aBUCHUT OT MAcChl KaIUIM M yCKOPEHHUS
JBIDKEHUS TOPIIa AJIEKTPO/Ia, MEHSIOIIEroCsl B IIPOIIecCce HAIIaBKU. [l CpaBHEHUS! IBYX pacCUMTAHHBIX BEIUYHMH CYM-
MBI CHJI 0€3 IPUMEHEHHS IPUHY IUTEINEHOTO IIEPEeHOCa M CYMMBI CHJI C YIIPABISIEMBIM MIEPEHOCOM, BBEACH KOA(QHIH-
eHT K{(?), KOTOpBIif TOKa3bIBACT BIMSHUE CHIIBI HHEPIUH, OTy9Y€HHOW OT MPHHYJUTEIFHOTO MEXaHHYECKOTO TIepeHoca
JIEKTPOJHOTO METalIa Ha KaIUTio KUAKOTO METaJla.

OmnpezeneHo BIMSHUE MHEPLMOHHONW CHIIBI Ha OalaHC cuil, AEHCTBYIOIEH Ha KaIlIio 3JeKTPOIHOTO MeTaslla.
CyMMa CuJI ¢ y4eTOM CHIIBI HHEPIIMH MPEBBILIAET CYMMY CHII 0€3 Hee IIPaKTHYECKH B 2 pasa.
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YcTaHOBIIEHO, YTO TIOCPENICTBOM PETYINPOBAHMUS Pa3MEPHBIX KOHCTPYKTHBHBIX NTApaMETPOB paccMaTpHBaEMO-
IO YCTPOMCTBa M CKOPOCTH BpalleHHs BO30OYIUTENS KONeOaHUH, MOXKHO IOJYYUTh MHOTOKPAaTHOE YBEITHMUYEHHE CHIIBI
OTpBIBa Kalelb PacILIaBIAeMOr0 3JIeKTPOAa 0 CPAaBHEHHIO C OOBIYHBIMH YCTPOHCTBAMH MOAAYH. 3a CYET 3TOTO JOCTH-
raercsi KOHTpOJIHpyeMasi PeryIsIpHOCTh Iepexo/a Kamenb >KUAKOro MeTalsla B CBapOYHYIO BaHHY, ITOBBILIICHHE Kade-
CTBa HAIUIABJICHHOTO METaJUIa U YMEHBIIEHHE BEPOSITHOCTH U NOSBIECHHS Je(eKkToB TUra HecruiaBieHuid. [lomyyeHHble
pe3yJbTaThl PEKOMEHI0BaHbI K UCIIOJIB30BAHUIO B AAJBHEUIIINX UCCIIEOBaHUIX.

KiroueBble ¢j10Ba: KOHTPOJIMPYEMBIH IEPEHOC NMEKTPOAHOTO METaslIa, TETIOBbIE IPOLIECCHI, MHEPILHOHHAS CHJA.

Jemuncknii J. K., MarBuenko B. H. Oco0eHHOCTH TeXHOJIOTMH HAIUIABKH MHOTIOCJIOWHBIX HM3HOCO-
CTOMKMX KOMIIO3MIMH C IJIacCTHYHBIM nojcaoeM // Bectauk ITMA. — 2018. — Ne 2 (44).

IToxa3aHo, 4TO BO3MO>KHOCTb MOBBIIIEHHS TEPMOCTOMKOCTH MHOTOCIOWHBIX H3HOCOCTOMKUX KOMIIO3ULIMHA
C TUTACTUYHBIM TIOJCIIOEM COIJIACYETCSI C PaHee HUCCIENOBAHHOW IMOBBILIEHHOW TPEIIMHOCTOMKOCTHEO MHOTOCIOMHBIX
KOMIO3HIUH C TUTACTHYHBIMU cII0AMU. OHUM U3 CLIOCOOOB MOBBIIIEHHUS TEPMOYCTAIOCTHON CTOMKOCTH HAIUIaBJICHHBIX
M3IENNN SBISAETCS MCIIOJB30BAaHUE IUIACTHYHOTO IOJCIOS M3 HHU3KOYTJIEPOIUCTON HHU3KOJETUPOBAHHOM CTald U U3
XPOMOHHKEJIEBOM ayCTEeHUTHOH cTanu. BmecTe ¢ Tem, peann3aiis Takod BO3MOXKHOCTH 3aBHCUT OT OOECTIEUECHHUS Tpe-
OyeMoro cocraBa IOJICIIOS, YTO OMPEICISICTCS CTCINEHBIO ero pa30aBIeHUs OCHOBHBIM METAJJIOM, C OJHOW CTOPOHBI,
U pabouuM ciioeM — ¢ Jpyroi. IIpuBeneHbl pe3yabTaThl UCCICAOBAHUMA, MOKA3BIBAIOIINE, YTO PACUETHBIC 3HAUYCHHUS
pa3MepoB 30HBI MPOIUIABJICHUS MPHU HAIUIABKE JICHTOYHBIM 3JICKTPOJIOM 3aBUCIT OT TEMIIEPATyphl TUTABJICHUS U KO3 (-
(uIIeHTa TETUTONPOBOHOCTH OCHOBHOI'O MeTaira. [103ToMy TiyOWHA W IUTOMIANb MPOIUTABICHHUS XPOMOHHUKEICBOM
ctanu aycteHuTHoro knacca 12X18HOT na 20...25 % npeBslaroT 3TH MOKa3aTeau A1 OCHOBHOIO METallla U3 HU3KO-
yTIAepOaUCTOl HU3KoerupoanHoi ctamu Ct.3. UToOBl MPpeoTBPaTUTh TaKOe YBEIWICHUE PAa3MEPOB 30HEI IMPOILIAB-
JICHHsI ayCTEHUTHOTO TOACTOs, MpeiokeH nudhepeHIINPOBAHHbINA MOAX0 K BEIOOPY BETHMYMHBI TOTOHHOW SHEPTHU
HAIUIaBKH, UCXOJ U3 COOTHOIICHUS TEMIIEPATyphl TUTaBICHUS HU3KOYTICPOIUCTOM CTallK 10 CPABHEHUIO C XPOMOHH-
KeneBoi cTanbio. [Ipu ognHaKoBO# TeMIiepaType IIaBIeHIs MaTepHaIOB pabodero CJIOsl U MOJICIIOS TIOTOHHAS YHEPTUs
HaIUIaBKU Hapy>KHOTO CJIOS JOJDKHA COOTBETCTBOBATh HOMHHAJBbHOH. Ilpy HammaBke MOJCIOS Ha OCHOBHOW MeETasll
BEJINYMHA MTOTOHHON SHEPrHU MOXKET OBITh OJJMHAKOBOM WIIM HIDKE MOTOHHOI SHEPrHHU HalUIaBKH padouero cios. Ecnum
TeMITepaTypa IUIABJICHUS MaTepHalia MOJCIIOS HIDKE TeMIICpaTyphl TUIABJICHUS MaTeprana pabouero CJios, BEJIMYHHA I10-
TOHHO SHEPTUH HAIUIABKU pabouero Ciosl TOJDKHA OBITh HHXKE HOMUHATIBHOW. TIpeioskeHa sMnupruiecKkasi 3aBUCUMOCTh
JUTSL OTIPEICIICHHS BEJTMYMHBI IOTOHHOM SHEPTHU HATUIABKH Pad0Yero CJI0s U MOJICIIOS MHOTOCIOMHON KOMIIO3HUIIHH.

KutioueBble cj10Ba: MHOTOCIIONHAS] KOMIIO3ULIMS, IJIACTUYHBIN MOACION, HAallJIaBKa, IEHTOYHBIN AJIEKTPO, IMO-
roHHas dHeprus, AuddepeHInPOBaHHEIH MOIXO.

Maxkapenko H. A., Kyiukos B. II. Pemienue npo0/ieMbl YIpOYHeHUs] 1 BOCCTAHOBJICHHS MU3JeIUH THIA
«mToKk» // Becthuk JITMA. — 2018. — Ne 2 (44).

ITokazaHo, 9TO B MHPOBOH MPOMBIIIJICHHOCTH, KaK U B MPOMBIIUICHHOCTH YKpPauHbI, B IIOCIEIHHE TOIBI BCE
Yalre CTalli NPUMEHAThCA OMMeTaTueckue usenus. i nonyueHus: OUMeTaIMYeCKUX U3JeTIUN, TAKUX KaK IITOKH,
CyZioBasi apMaTypa, HalpaBJISIOIIUE MTOJIIUITHUKOB, TAPbl TPEHUS, IPUMEHSIOTCS MEIHBIE CIUIAaBbI, KOTOPbIE HAHOCSTCS
Ha CTallMl Pa3IMYHbIX CTPYKTYPHBIX KIACCOB. Y CTAaHOBIEHO, YTO HanbOojee pacipoCTPaHEHHBIM CIIOCOOOM IMONTy4YeHHS
TaKMX COCAMHEHUH SBIIsETCS HaIUIaBKa. /laH KpUTHYECKUH aHan3 HanboJjee pacpoCTpaHeHHBIX CIIOCOOOB BOCCTaHO-
BUTEJIPHOW W YNPOYHHTEIHHOM HAIUIABKH, WCIIOJB3YIOMIMXCSA NPU TOJyYEHUH OMMETaJUTMUECKHX H3Jenuil (pydHOH
JYTOBOH, HAaIUIaBKH O] cJioeM (Itoca ¥ IIa3MEHHOW CBapKU C aKCHAIBHOM To/1auel IiaBserocs 31ekTpoaa). Joka-
3aHO, 4TO Hamboiee 3PpPEeKTHBHBIM CITOCOOOM MOITyYEHHUS] COEMHEHNH «CTallb-MEIHbIE CIIIABbD» SBISIOTCS IIa3MEH-
HBIE TIPOLIECCHI. YKa3aHO, YTO 10 CPAaBHEHHIO C HAIIABKOM 0] (JII0COM (He TOBOPS YK€ O PYUHOH JyroBoi HariaBKe)
TUTa3MEHHBIN TIPOIIECC HAHECEHMS IOKPBHITHH MO3BOJISET MONYYUTh 3HAYMTENBFHO MEHBINYIO TTyOHWHY NPOIUIABICHHS
MaTepHana M3JeHs, YTO BIOCIEACTBIH 00ECIIeINBacT OTCYTCTBHE TPEUINH B M3AeNnH. HaMeueHbI MyTH 1 OCYIIEeCTB-
JIeH TTOVCK HOBBIX ITyT€H YMEHBIIEHHS J0JM OCHOBHOTO METAJIa B HAaIUIaBJIeHHOM. MccnenoBanus ObUTH HaNpaBIeHBI
Ha YCOBEPLIEHCTBOBaHHUE CIIOCO0A IUIA3MEHHOW HAIUIaBKH, B Pe3yJbTaTe KOTOPBHIX pa3paboTaHa yCTAaHOBKA Ul UM-
ITyJbCHOTO IJIa3MEHHOTO Tpoliecca HalJIaBKH Ha OCHOBE I'€HepaTopa YHHUIIOJISIPHBIX UMITYJIbCOB C €MKOCTHBIMH HAKO-
MIUTENSIMU SHEPIHU U C ONPEAEICHHON YacTOTOH CIIeJOBaHHUS UMITYIbCOB. I[IpoBOIMIN CpaBHUTENBHYIO HAILIaBKYy 00-
Ppa3LoB, MOJIyYeHHBIX aBTOMAaTHYECKON CBapKoW mox cioeM ¢urtoca oponssl Thna MHXKS-1 Ha crans 20 u HartaBky 00-
PasLoB, MOJYYEHHBIX C MOMOIBIO0 UMITYIbCHON Mia3Ma-MUI™ HanmaBKu ¢ MCTIONB30BaHUEM TEX e MaTepuanoB. beiau
NPOBEICHBI MeTaJuIorpadyeckue HCCIIeIOBaHMs HalUIaBIeHHBIX 00pa3lloB, KOTOpBIE MOKa3ald, YTO pa3paboTaHHAs
yCTaHOBKa UMITyJIbCHOW mia3mMa-MUI™ HamiaBky 1MO3BOJISIET MOTYYNTh HATUIABICHHBIH MeTayul 0e3 BKIIIOUYEHHH CTPYK-
TYPHO-CBOOOIHOTO JKeJie3a, T. K. MPAKTUYECKH OTCYTCTBYET IPOIIECC PACIUIABJICHHUS OCHOBHOTO MeTaiuia (CTaiu), pu
9TOM TIPOIECC MAaKCUMAIILHO NPUOIIKEH K 3(Q(PEeKTy «IaiKko-cBapka» (Takoe CTPOSHHE MeTallla HaIIaBKH, CBOOOHO-
TO OT JKENIE3UCTBIX COCTABJISIOMINX, W ONpPEAEISIET ero (M3MKO-XMMHUYECKHE W MeXaHW4IecKnue cBoiicTBa). HamedeHs!
ITyTH JaJbHEHIINX HCCIIEA0BAHUN U OTIpeIeNIeHa IeIeco00pa3sHOCTh NX IPOBEACHHS.

KaroueBble cjioBa: pydHas Ayropasi HalIaBKa, HaIUTaBKa MO (IIFOCOM, HaIIaBKa IIa3MEHHOM CTpyeH, mia3-
MEHHas HaIUIaBKa IUIaBSIIIIMCS 3JIEKTPOIOM, HAlllaBKa I[BETHBIX CIUIABOB, ITyOWHA IIPOILIABICHUS, JOJIS OCHOBHOTO
MeTaljia, TeHEpaTop YHUIIOISAPHBIX UMITYJILCOB, IIATHO JYTH, KATOJHAS OUHCTKA.



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 2 (44), 2018. 239

PasmbimiisieB A. [I., Areesa M. B., Ocranenko E. JI., Anbliinn A. H. HoBasi metoauka omnpenesieHust
MATHHUTHBIX CBOIICTB MaTepHaJIOB, IPHMEHsIEMbIX pH Ayroeoi ceapke // Bectauk JIIMA. — 2018. — Ne 2 (44).

IToxa3aHo, 4TO HCHONb3yeMass METOAMKA JJIsl ONPENEICHUsS MarHUTHBIX CBOMCTB CBapOYHBIX MaTEpUaJIOB M,
B YACTHOCTH, MAarHUTHOW MPOHUIIAEMOCTH, OTIMYAETCS 3HAUUTEIHLHOU CIOKHOCTBIO. B 3TON MeToauke HCTONb3yeTcs
oOpaselr U3 UCCIIeAyeMOro MaTepraia B BHJE TOpa, Ha KOTOPOM pa3MEICHBI IEpBUYHAsI U BTOpUYHAs 0OMOTKH. [lep-
BUYHAs I1eTh (0OMOTKA) 3aIMTHIBACTCS MEPEMEHHBIM TOKOM dacToToi 50 ', B mepBuuHOIM nienu comepikarcs ammep-
METp ¥ BOJIETMETp, a TAaKXKe BaTTMETP, TO3BOJIIONINI yYUTHIBATh MOTEPU B 00Opasile Ha Trucrepe3nc u Toku Dyko.
Bo BropuyHOIi 1lenn uMeeTcs Takke BOJNbTMETp. llodydyaeMblie mMpu 3TOM 3HAUYEHUS] MAarHUTHOM MPOHHULIAEMOCTH Tpe-
CTaBJLIIOTCS KK €€ aMIUIUTYJHOE 3HAUEHHE ISl KCCIIEAyEMOro MaTepHraia B IEPEMEHHOM MarHUTHOM Tose yactotoi 50 I'm.

B mpennaraemoii MeToanKe TakKe UCIIONB3YeTCS 0Opa3el] U3 UCCIeAyeMOoro MaTepraia B Bue Topa. Ha Tope
pa3MenieHa oHa OOMOTKA U UMEETCS OJIMH aMIepMETp B MEMH 3TOH 00MOTKHA. B 0OMOTKE TpOITyCKaeTcst MOCTOSHHBIN
TOK, @ B IPOPE3H TOpa U3MEPSIETCS BEIMYMHA MHAYKLMHA MarHUTHOTO noJis. Ha ocHOBE TeOpeEMBI O LUPKYJISLIUU BEKTO-
pa HaNpsHKEHHOCTH MAarHUTHOT'O IOJIS MOJYYEHO pacdeTHOE BBIPaXKEHUE U1l MATHUTHOW IpoHuuaemoctu. st sxcre-
pPUMEHTOB TpeOyeTcss MEHbIIIe H3MEPUTENbHBIX MPUOOPOB, a B pacueTax He TpeOyeTcsl yUYUThIBATh MIOTEPH HA THCTEpe-
3UC U TOKU DyKo.

YcraHoBIEHO, YTO MOTy4YeHHbIE A1 00pa3noB u3 craneit BMCr3cn u 091'2C 3HayeHus] MarHUTHOM MTPOHMIIA-
€MOCTH COTJIACYIOTCS C paHee MOJyYeHHBIMU pe3yJibTaTaMu. 3HaUYE€HUS] MAarHUTHON MPOHUIIAEMOCTHU MPHU JaHHOW BEIH-
YHHE HATPSKCHHOCTH TI0JIsI, TOJYUYCHHBIE O MPejiaraeMoil MeTOTUKE, HECKOJIKO MEHBIIIE, YTO OOBICHACTCS TEM, U4TO
B paHee M3BECTHOH paboTe OIpelesieHbl aMIUTHTYTHbIC 3HAYCHHs MarHUTHOHN ImpoHumaeMoctd (mpu gacrore 50 I'm).
Meronrka pacueTHO-3KCIIEPUMEHTAIBHOTO ONPEENICHNs MAarHUTHOM MPOHULIAEMOCTH CBAPOYHBIX MAaTEPHUATIOB MO3BO-
JII€T MOJYYUTh JOCTOBEPHBIE PE3YITAThl U PEKOMEHYETCSl K MCIOJIb30BaHUIO B JANBHEUIINX UCCIIEIOBAHUSIX.

KiiroueBble cj10Ba: cBapOUHbIE MaTepUalbl, MAarHUTHAS [IPOHULIAEMOCTb, TOP, MHIYKIUS MAarHUTHOIO IOJIA,
HaIpsHKEHHOCTD MOJSL.

PasmbimisieB A. [I., Areesa M. B. BiusiHue momnepe4yHoro MAarHUTHOIO MOJIsi HA TeOMETPHI0 BAJTUKOB
npu BoccTanoBJieHuu usenuii / Becruuk AI'MA. — 2018. — Ne 2 (44).

B pabore moka3zaHo, 4TO NpH HAIUIaBKe C BO3AEHCTBUEM morepeuyHoro MarHutHoro moist (IIOMII) Ha npo-
TUIaBJIEHHE OCHOBHOTO MeTaljla BIIUsUIA TOJILKO TONEepeYHasi KOMIIOHEHTa MHIYKLUH, U Bce HaOmoaasmmecs 3hhexTs
00YCIJIOBIIEHBI BO3JICHCTBHEM TOJIBKO 3TOW KOMIOHEHTHI MAarHUTHOTO TIOJISI.

OxcnepuMeHTs! 10 onpeaeneHuto BiauaHus [IOMII Ha reoMeTpudeckne XapaKTepUCTUKU BaJIMKa BBIIOIHSIN
C MCTIOJIB30BaHUEM IIPOBOJIOKH U TUIACTUHBI M3 HEMarHUTHBIX MaTepHalioB, 4TO U 00ECIeUIIO BO3/ICHiCTBIE HA CBAPOU-
HYI0 OYTY U XKHUJIKANA METall BaHHBI TOJNBKO Moneped4Hoil komnoHeHTsl uHAykiuu [IOMII. HemaruuTtHble MaTepuasl
He uckaxatot crpoerue [IOMII B 30He cBapOYHON AYTH W )KUIKOTO METAJlIa BaHHBI, B TO BpeMs Kak (peppoOMarHUTHBIC
W3IIENNs ¥ TIPOBOJIOKA CYIIECTBEHHO BIMsIIOT Ha crpoeHune [IOMII. HammaBky BBRIIOTHSUTH Ha 0OpaTHOW MOJISIPHOCTH
pu Bo3aeiicTBuu noctossaHoro [TOMII, a Taroke mepemernroro IIOMIT u pacnonoxeHnn cTep>KHEH ycTpoiicTBa BBoIa
(YB) ITOMII nomiepek 1 BAOJIb OCH BaJIUKA.

[Toxazano, 9T0 MpU NpOOILHOM pasmeniennn crepxued YB ITOMII oTHOCHTEIbHO OCH BallMKa MMOCTOSTHHOE
[IOMII mpuBoguT K OGOKOBOMY CMEIICHHIO OCH BajlliKa, IO3TOMY IPHU TAaKOM BapHaHTE Pa3MELICHHS CTepKHEU
VB ITIOMII cnenyer npumensTh Toibko nepemernHoe [TOMII. Ognako nepemennoe ITOMII gacrotoii no 1 I'm maer
BOJIHUCTOE TONEPEUHOEe NEepPEeMEIIeHHE OCH BaJIMKa 3a CYET MONEPEYHOro NepeMenieHust IyTH, U U1 YCTPaHEeHUs 3TOro
HeJlocTaTka HeooxoauMo rcronb3oBats [IOMII yacToToii ot 2 'y 1 BhIIIe, TOCKOJIBKY W3-32 HHEPLIMOHHOCTH KHUIKOTO
MeTaJllIa BaHHBI IOCJIEAHNI HEe MOT MePEMENIAThCS U MOBIUATh HA FTE€OMETPUYECKHE TTapaMeTPhl BaJIUKa.

VYcranosneHo, uro Bo3zaeicTBue noctosHHoro IIOMIL, a Takxke 3HakomepeMeHHoro yactotoit 2, 6 u 50 I'u
[TOMIT no3BoOJISsIET B MMPOKKX Mpeesiax peryJupoBaTh ITyOnHY HMPOIUIABICHHS U MIMPHUHY BAINKA, KaK MPH MIPOIOIH-
HOM, TaK ¥ MOIIEPEIHOM pactioyioskeHnn ctepskaeit YB [TOMII oTHOCHTENEHO OCH BaJIHKA.

KaioueBble cjioBa: 1yrosas HaIuIaBKa, MOMIEPEYHOE U MPOIOIBHOE MarHUTHBIC MOJIST, MHIYKIIHS, T€OMETpHUe-
CKHE XapaKTEpUCTUKH BaJIMKa.

PasmbimisieB A. /1., Areesa M. B. O cjoucTocT KpUCTANIM3alUM MeTa/LUla IBA NPH IYroBoil cBapke
U ONTHMAJIbHBIX MapaMeTpax YIPABJISIONINX MATHUTHBIX noJieii / Becruuk ITMA. — 2018. — Ne 2 (44).

0O030poM JIHTEpaTypHBIX JaHHBIX TOKA3aHO, YTO IyONuKauy, HaunHas ¢ 1947 r., IOCBSILIEHBI UCCIIEI0BAHUIO
MPOLIECCOB KPHCTAJUTU3ALNY MeTalljla BAaHHBI TP 3JIEKTPOAYTOBOM CBapKe MoA (UIOCOM. YCTaHOBIIEHO, YTO CKOPOCTh
KPHCTAJUIN3AIMK MEeTaJlIa BAaHHBI MEHSETCS] IEPHOANYECKH U B CTPYKTYpE IIBOB HAOJIONAIOTCS KPUCTAUIN3AIIOHHBIC
CJIOW, TOJIIIMHA KOTOPBIX W3MepsieTcsl JosIMU MuyumMeTpa. [lokazaHo, 9To B CII0sSX HAOMIOAaeTCsl XMMUYECKast Heo/I-
HOPOJHOCTh, OHM COCTOSIT M3 TPEX XapaKTepHbIX YUacTKOB. B Oojee Mo3IHMX MCCIIEOBAaHUSIX YCTaHOBIICHBI pa3Mephl
(B ceueHNN) 3THUX CIIOEB M YaCTOTa KPUCTAIUIM3AINH IBOB. OTHAKO 3TH JaHHBIE OTHOCATCS K MPOIECCY CBAPKH HEIUIa-
BSIITAMCS JIEKTPOJJOM HEKOTOPHIX METAJUIOB M CILIABOB TONIIHMHOM 1...3,5 MM. Beicka3aHo MOJI0XKEHHE O TOM, YTO IS
M3MEJTbUCHHS 3€pHA MPH KPUCTALTU3AINH IIIBOB C BHEITHAMH BO3IEHCTBHAMHU HEOOXOANMO, YTOOBI YACTOTAa BHEITHUX
BO3JIEMCTBUII coBmanana ¢ COOCTBEHHOW YacTOTOW KPUCTALTH3AIMK IIBOB. UTOOBI IPOBEPUTH MPUMEHHUMOCTH 3TOU
KOHIIETIIMU K TIPOIECCY aBTOMATHYECKOH AJIEKTPOAYroBOM CBapku MOJ (PIOCOM HEOOXOOUMO 3KCIIEPUMEHTAIHHO
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OTIPEeNIeIUTh OTCYTCTBYIOIINE JOCTOBEPHBIC MaHHBIE O COOCTBEHHOH YACTOTE KPHUCTAJUIM3AIIUH IBOB IUIS PEKHUMOB,
XapaKTepHBIX Ul 3TOTO mpoliecca cBapku. PaccMorpenne ocobeHHOCTEN (HOPMHUPOBAHUS KPUCTAIITM3ALUOHHBIX CIIOCB
B CBApHOM IIBE SIBJIIETCS] BAKHBIM IIPH Ha3HAYEHUH ONTHUMAJIBHBIX ITapaMeTPOB (YaCTOTH M MHIYKIMH) YIIPABISIONIINX
MarHUTHBIX MOJICH MPH JTYTOBOW CBapKe I M3MEIbUCHHS Pa3MEPOB CTPYKTYPHBIX COCTABJISIOIIMX ITBOB M YMEHBIIIC-
HUS UX XUMHYCCKON HEOJTHOPOTHOCTH.

BrIcka3aHO MPEIIIOI0KEHHE O BO3MOKHOCTH M3MEIBUYCHUS CTPYKTYPHBIX COCTABIIAIONIMX METAJIa IIBa MPH
JyTOBOH CBapKe C BO3IEHCTBHEM 3HAKOIIEPEMEHHBIX MATHUTHBIX TIOJIEH M3-3a 0oiee OBICTPOTO MepeMEIICHUS KUIAKOTO
MeTaJlTa W3 TOJOBHOW YaCTH BaHHBI B XBOCTOBYIO €€ YacTh, YeM 3TO YCTAHOBJIICHO paHee MpH (PU3UICCKOM MOICITHPO-
BaHUU TPOIECCa C BO3ICHCTBAEM ITOCTOSHHBIX MATHUTHBIX TTOJICH.

KuroueBble cji0Ba: KpUCTAJUIN3AINS, CIOH, IyroBasi CBapKa, BHEIITHHE MATHUTHBIC TIOJIS, WHITYKITHSL.

PasmbinisieB A. /1., Areesa M. B. UcnoJsib30BaHue 3aKOHOB 3JIEKTPOCTATHKHU I MOJAEJIMPOBAHMSA pac-
npejeaeHNsi HHIYKIUU YPABJISIOLIEro NoNnepeyHoro MAarHMTHOT0 1MoJisl B FOJIOBHOI 4acTH CBaApPOYHOIl BaHHBI //
Becrauk IT'MA. — 2018. — Ne 2 (44).

B Hacrosiiee BpeMsi HET MPOCTHIX METOIUK JUIA pacdeTa KOMIOHEHT MHAYKIMU B 30HE CBAPOYHON BaHHBI, KO-
TOpBIE TEHEPHPYIOT ycTpoiicTBa BBoJa (YB) monepeunoro marautHoro nois (IIOMII) npu gyroBoii cBapke M HarIaB-
ke. M3BecTHBIE pacueTHbIE METOIMKH, IPUTOIHBIE Ul ATUX LIENIEH, XapaKTepU3YyIOTCs YpE3MEPHON CI0KHOCTBIO. [l
mydeHus pacnpeneneans nHAyKauua [IOMII B romoBHO# YacT cBapodYHOIT BaHHEI (Y TOBEPXHOCTH OCHOBHOTO MeETa-
J1a) TIPEUI0KEHO HCIOIb30BaTh U3BECTHOE ITOJIOKEHUE O TOM, YTO MEXIY CTPOSHHEM MarHUTOCTaTHYECKOTO W 3JICK-
TPOCTaTHYECKOro Toseii nmeercs ananorus. MHayKknus (B) 1 HaNnpspKeHHOCTH JIEKTpocTaTnieckoro noist (E), reHepu-
pyeMble COOTBETCTBEHHO IEKTPOMAarHUTaMU M 3apsDKEHHBIMH TellaMH, B ONpEIeNICHHON TOuKe OKPY’KAIOLIEro IMpo-
CTPAHCTBA CKJIaJIbIBAIOTCS Kak BeKTOphl. Ha 3ToM 0CHOBE MpeiokeHa METOIMKa, II03BOJIAIONIAs pacCUUTaTh pacipese-
JIEHHUE TOTIePEYHON M MPOJOIHHONH KOMIOHEHT MHAYKIMH MarHUTHOTO 1oiisl, renepupyemoro ¥YB IIOMII, B ronoBHOA
YacTH BaHHbI y IOBEPXHOCTH CBAPHBAEMOI! IIIACTHHBI N3 HEMarHUTHBIX MaTepuaioB. [Ipy 3TOM HCIIONB3YIOTCS U3BECT-
HBIC ypaBHEHHUS IIIEKTPOCTATHKH. [laHHBIC TTOKA3ali, YTO ONTHMAIBHEIM SIBIISICTCS yTOJ HakJIoHa crepxkHeir YB ITIOMIT
B mpexenax 0...45 ° mo orHomenuto K Beptukanmu. Topisl ctepkaeit YB IIOMII nomkHBI OBITE TapauIebHBI TIOBEPX-
HOCTH CBapHBaeMOil IIacTUHEL. [l OIIEHKH XapaKTepa pacipeleICHHOCTH HANPSHKEHHOCTH Mol £ He0OXOANMO BBI-
pakaTb B OTHOCHUTENBHBIX €IMHMIAX. B 3TOM ciydae pacmpesesieHne KOMIIOHEHTBI OIS 3JEKTPOCTaTHIECKOro Oyer
COBIAJATh C PACHPEIEICHHOCTbIO KOMIIOHEHT MHAYKIUY II0JII MATHUTHOTO, T€HEPUPYEMOT0 PEAIbHON KOHCTpYKIUE
YB TIOMII. [lokazaHo, YTO NpPEIIOKEHHBI METOJ OOECIeYMBaEeT YIOBJIETBOPUTEIBHYIO CXOIMMOCTh PacyeTHBIX
Y 9KCIIEPUMEHTANIBHBIX J@HHBIX U MOXKET OBITh HMCIOJB30BaH Uil ONTHMHU3anuu KOHCTpyKuuu YB TTIOMII, utoOsb
00ecIeunTh MaKCUMaJIbHBIC 3HAUCHHUS MONIEPEUHON KOMIIOHEHThI HHAYKIUU B FOJIOBHOM YacTH CBApOYHOW BaHHBI IPU
HEU3MEHHO BeTMYMHE HaMarHMYMBAIOIIeH CHIIBl 0OMOTOK Ha CTEPXKHSX 3TOTo YB.

KaroueBble ciioBa: qyroBas cBapka, IOINEPEYHOE MarHUTHOE TI0JI€, YCTPOMCTBO BBO/A, MHIAYKIIHS, pacieTHas
METO/NKA.

Jopoxos M. 10., Bosaenko A. E. CoBepuieHCTBOBaHHE KOHCTPYKIMHM MEXaHU3MA IJIABHOIO IOJbeMA JIH-
TeHOro KpaHa, MpeJoTBpaliaolee MaJjeHue rpy3a npu oopbise kanarta // Becrauk IT'MA. — 2018. — Ne 2 (44).

B pabore npeanokeHO HOBOE KOHCTPYKTHBHOE PEIICHUE aKTyalIbHOW HayYHO-TEXHHMYECKOH 3a/lauy MO MOBbI-
HIEHUIO 0€30MacHOCTH Pa0OTHI JIUTEWHOTO KpaHa MPH BHITOJIHEHUH OIEpaliii [0 TPAHCIIOPTUPOBKE KOBIIIA C JKUIKAM
MeTaJIoM. V3MeHEeHUsI B KOHCTPYKIIMU KacaroTCsl MOJIEPHU3AIMH TOJIMCIIacTa MEXaHU3Ma TJIaBHOTO MOJbeMa, B KOTO-
POM OOBIYHO UCIIONB3YETCsl YpaBHOBEINBAIONNX Oanancup. [Ipy ncmons30BaHiy Takoro OanaHcupa, B ciryyae oOpbiBa
KaHaTa MPOUCXOANUT pe3Koe IajieHne rpy3a. Tak Kak OajaHCHp NMpHUMEHSETCs Ha JIMTEHHOM KpaHe, Ha Hero W Ha IpH-
KpEeIJIeHHBIH K HEMy KaHaT BIIMSET BBICOKas TeMIlepaTypa, BOSMOXHO IOTalaHHe Karleslb JKUIKOTO MeTajlla, a TakxkKe
MaJiasi ITUPUHA CaMoTo OallaHCHpa MOKET NMTPHUBECTH K CHIIBHOMY Teperu0y KaHata, 0OphIBY OJHOTO M3 KaHATOB, a TaK-
e MOXKET MOBJIeYb 32 OO0 M OOpHIB KaHaTa, 4To OcTajcs. [y MOBBIIICHUS HAJICKHOCTH KpaHa MpeUIoKeHa HOBas
KOHCTPYKIMS TOJMCIACTa M CXEMBI 3allacOBKM KaHaTa. JTO AOCTUTACTCS MHTErpanied B KOHCTPYKIHMIO ITOJIHCIIACcTa
C ypaBHOBEIIMBAIOLIET0 YCTPOWCTBA B BHAE Oapa®aHa, BBHIIOJHSIONIETO PONb YPAaBHHUTEIHLHOTO 3JIEMEHTAa, KOTOPBIH
TaKKe Mpef0TBpalllaeT MajeHue rpy3a npu oopeiBe KaHata. IIpyu ncnonb30BaHUN YpaBHUTENIBHOTO OapabaHa 0XuaaeT-
sl paBHO3aMeUIEHHOE MaJeHue Ipy3a NpHU OOpbIBE KaHaTa. JTO B CBOIO OYepeb YMEHBUIUT JUHAMHYECKUE HArpy3Kd
Ha METAUIOKOHCTPYKLMIO KpaHa. YpaBHUTEIBbHBIH 0apabaH MMO3BOJHT CYIIECTBEHHO COKPATUTh aMIUTHTYy TOPU30H-
TaJIbHOTO OTKJIOHEHHS KOHEYHOTO MOJIOXKEHUs Ipy3a [0 CpaBHEHUIo ¢ OamaHcupoM. llpenpinyiue mpocyeTsl JatoT oc-
HOBaHHE TOBOPUTH O BO3MOKHOCTH YMEHBIICHNS aMIUIUTY/Ibl pacKauuBaHus B 2—3 pasa.

KnioueBsie ciioBa: TUTEHBIN KpaH, NONNCIIACT, TPaBepca, ypaBHOBENIMBAIOINiT OapabaH.

Kyaues B. B., Cepaiok A. A. YcoBepuieHCTBOBaHUE AJTOPUTMA YIIPABJIEHUS MPOLECCOM 3arpy3Ku YIJisi
B lIapoBYI0 0apabdannyio MmeabHuny // Becthuk JITMA. — 2018. — Ne 2 (44).

B pabote mpoBenéH aHamu3 mpoOIeMBl, CBI3aHHON ¢ HEAOCTATOYHON MPOU3BOAUTENFHOCTHIO MPOIIECCOB TO-
TOTOBKH YTOJIFHOW NBUIM HA TEMJIOANEKTPOCTAHLMAX. [IpH MOArOTOBKE MBLIM MCIONB3YIOTCS IIApoBBIE OapabaHHBIE
MEJILHHIIBI, KOTOPBIE UMEIOT HECOBEPILIEHHBIC, 3 B OOJBIIMHCTBE CIy4aeB PydHbIE CHCTEMBI yrpaBieHus. OCHOBHBIMU
(GYHKIUSIMH CHUCTEMBI YIPABIICHUS MEJIBHUIL SIBISIOTCS MOJJEPKKA TEMIEpPaTypHOTO pexuMa Ui 00ecHeyYeHus
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CYIIMJIBHON CIIOCOOHOCTH TOPSYEro BO3AyxXa, MojaBaeMoro B OapabaH, a TakkKe yIpaBJICHUE IUTATEIEM CBIPOTO YIJIA.
HcenenoBatensiMu yCTaHOBJIIEHO, YTO MAaKCHMallbHasi MPOU3BOAUTENEHOCTh METBHHIBI JOCTUraeTcs IIpU OpenenéH-
HOM YpPOBHE 3arpy3KH MEJIbHUIIBI, KOTOPBbI cocTaBiseT 80-95 % MakcuMaabHO BO3MOKHOTO ypoBHs. Ho Ui KoH-
TPOJIS 3arpy3KH MENBHHIIBI B CHCTEMaX YIPaBJICHUS HCIOJIB3YIOTCSI KOCBEHHBIE TI0KA3aTeNy, TAKUE KaK Mepernaj JaBiie-
HUA B OapabaHe, ypoBeHb BUOpOycKopeHuil Oapabana npu pabote, TemIiepaTypa IbUIEBO3AYIIHON CMECH Ha BBIXOJE,
KOTOPbIE XapaKTePHU3YIOT TOJIBKO YACTHBIE SIBJICHHS IPOLECCOB U HE IO3BOJIAIOT IIONYYUTh O0Jee ONpeAeséHHYI0 HH-
¢dopmarmro. [TosTomy B naHHOH paboTe MpeyIoKeH HOBBIM MOAXOJ /ISl YMEHBUIEHUS MH(OPMAIIMOHHOW SHTPOIHH,
CYTh KOTOPOTO COCTOUT B 0OBEANHEHNH MH(POPMAIMH HECKOJIBKMX ITOKa3aTesel mpouecca B OIMH 0000IMIEHHBIH MOKa-
3arenp. [l peanu3anny 3TOro MOAXO0Aa MCIOIb30BaHa M3BEeCTHAS (DyHKIUS XappUHITOHA, KOTOpas MO3BOJIsIET 0000-
LIMTH HECPaBHUBAEMBIE MEXIy COOOM MMOKa3aTely U MPEJCTABUTh HX TEOMETPHUYESCKYI0 CYMMY B BHIE Oe3pa3MepHOro
TIOKa3aTellsl JKEeNATeIFHOCTH JUIS pe3ylibTaTa yrpasieHus. bnarogaps takomy npeoGpa3oBaHUi0 0000IIEHHBIH TOKa3a-
TeJIb CTAHOBUTCS OoJiee MH(POPMATHBHBIM. YMECTHO TAKKe OTMETHTbh 3HAYHUTEIbHOE COKpAICHUE aJrOpUTMa aHaIN3a
KOHTPOJIMPYEMbIX IapaMeTpoB ISl BBHIPAOOTKH YNPABIAIOIIETO BO3ACHCTBU. Pa3paGoTaHHBIH B paboTe aIrOpUTM
YIpaBJICHUS OTJIMYAeTCs OT CYIIECTBYIOLIMX IPOCTOTOM M OOJbLIEH JOCTOBEPHOCTHIO PEe3yJIbTaTOB aHANN3a, YTO MO3-
BOJISIET 00ecneunTh 00Jiee BBICOKYIO TOYHOCTh YIIPABICHHUS] YPOBHEM 3arpy3ku OapabaHa.

KoaioueBsie cioBa: mapoBasi OapabaHHasi MEJIbHUIIA, AITOPUTM YIPaBIICHNUS, TIOBBIIIEHHE TPOM3BOAUTEIHHO-
CTH, (PyHKLHUS KeIaTeIbHOCTH.

®panuyk B. I1., 3u6opos K. A. O MakcuMaabHOIl TATOBOH CMOCOOHOCTH OTHOTEIE:KEYHOT0 IIAXTHOTO JI0-
KOMOTHBA NPH MOCTOSTHHOM JIBM?KEHUH HA MPsIMoJInHeiiHoM yuacTke myTH // Bectnuk JITMA. — 2018. — Ne 2 (44).

Jlns MaTeMaTHIecKol MOJIENTM OHOTEICKESUHOTO IIAXTHOTO JIOKOMOTHBA ONpE/IeicHa MaKCUMAaJIbHAS TATOBas
CTIIOCOOHOCTB IPH YCTAHOBHBIIIEMCS IBIDKEHUH HA TIPSIMOJIMHEHHOM YYacTKe PENbCOBOTO ITYTH C YUETOM T€OMETPUIECKO-
TO HECOBEPIIICHCTBA €r0 BHIXOTHBIX 3BEHBEB. [10TydeHBI 3aBHCUMOCTH TS OTIPEICIICHNST MAKCUMAJIbHOTO 3HAYCHUST CHITBI
TATH, peau3yeMoi OJHUM KOJIECOM, OTHOW OChIO0, CYMMapHOE TSTOBOE YCHIIME OJHOTEIEKEYHOTO MaXTHOTO JIOKOMOTH-
Ba. Onpe/ernieHa cymMmapHasi BelTMYMHA OOKOBOTO JIABJICHUs pe0OpAaMH KOJIeC IIaXTHOTO JIOKOMOTHBA Ha TOJIOBKY pelibca
Q, Ui CIydast PacrioNoKEHUsA KOMEC C H3HOMICHHBIM npodraeM OaHIakKa MO OJHY CTOPOHY AKUMaxHoi yactu. Cdop-

MYJIMPOBaHbI PEKOMEH/IALINH 0 BETMYHMHE ITPE/IeNIbHON HOPMbI H3HOCA (TIpOKaTa) OaHmaxel KoJeC KOJIECHBIX map Ha Of-
Hy cTOpoHy (He Gonee 5 %) mns peanu3aliil MaKCUMAaJIbHOW CHIIBI TSATH TPH 3aJaHHOW CKOPOCTH JBIDKCHHUS TEIICKKH.
[Nony4eHs! rpapyiku M3MEHEHUS BEIMUHUHBI MAKCUMAJIBHOTO TATOBOTO YCHIIHS MPU PA3IUYHOM PAINyce KOJIEC U pasiind-
HOW CKOpPOCTH JBIDKCHHUS OJHOTEIISKEYHOIO IAXTHOTO JJOKOMOTHBA, OMPEACIISIONINE CKOPOCTh IBHKCHHS JIOKOMOTHBA,
TPU KOTOPOH OH MOXKET PeaTi30BaTh MAaKCUMATBHOE TATOBOE YCHJIME. Y CTAHOBJICHHAS (PYHKIIMOHAIBHAS CBS3b MEKIY
KHHEMATHYCCKAMHI ¥ CHJIOBBIM IapaMeTPOM IT03BOJISIET HE TOJBKO OMPEACIUTh MAKCUMAIBHYIO TATOBYIO CIIOCOOHOCTB
[IAXTHOTO JIOKOMOTHBA, HO ¥ UCCIIEAOBATh €r0 JHHAMUYIECKOE ITOBEACHUE, a TAKKE MPOTHO3UPOBATH AKCILTyaTaI[IOHHbIC
ITOKA3aTeITN B3aUMOJICHCTBHUS CUCTEMBI KTPAHCTIOPTHOE CPEACTBO — BHEIIHSS CPEIIay.

KawoueBble ciioBa: MaTeMaTH4eckas: MOJENb, OIHOTENEKEUHBIA IMIAXTHBIA JIOKOMOTHB, YCTaHOBHUBIIIEECS
JIBIDKCHUE, MAKCUMAIIbHOE TSTOBOE YCHUITHE.

IleBuenko B. A., Hanuipiruna A. M. Biausinue HeyCTAaHOBUBIIEr0Cs JABHKEHUSI 3eMJI€POHHO-TPAHCIOPTHBIX
MAIIIMH HA M0KA3aTeJIH Ka4ecTBA BHINOIHsIeMOii padoTsl / BectHuk ITMA. — 2018. — Ne 2 (44).

B npouecce BBIMOTHEHHS TEXHOJOTHYECKUX OMEpaIUil 3eMIIEpPOITHO-TPaHCIOPTHBIE MAIINMHBI HCIBITHIBAIOT
CIIOXHBIN pexxuM Harpyxkenus. [Ipouecc pazpaboTku pabodeld cpebl CONPOBOKAAETCS NeCTBHEM Ha pabodee obopy-
JIOBaHUE MEepPEeMEHHBIX BO BPEMEHH COMPOTHBICHUNA. B cuTyarusax 61okupoBaHus pabOYMX OpraHoB, KOTOPBIE COIPO-
BOXKJTAIOTCSI MHTEHCHBHBIM TOPMOXXCHHEM MAIMHBI, Harpy3Kd Ha pabouee oOOpyIOBaHHE HOCAT YHApHBIH XapakTep
¥ MOTYT 3HAUUTEIFHO NPEBBICUTh CPENHUH YpPOBEHb OOBIYHBIX Harpy3ok. [lomoOHOe HarpykeHHEe MOXKET MPUBECTH
K OTKJIOHEHHIO MAIITMHEI OT 3aIJIAHIPOBAHHON TPACKTOPHUHU JIBIKCHUS.

OpHUM 13 TIOKa3aTesael KypcoBOi yCTOWYMBOCTH 3eMIIEPOHHO-TPAHCIIOPTHBIX MAIIHH SIBIISIETCS ITapaMeTp, KO-
TOPBII XapaKTepHU3yeT KaueCTBO BBIIIOJIHEHHOW paboThl. B yacTHOCTH, JUIs MalIiH, BBIMOIHSIOMNX BO3BEICHNE 3EMJIsI-
HBIX HaChINEH, OTHUM U3 BaKHBIX IIapaMETPOB SIBJIIETCS MOKa3aTeNy KypCcOBOM YCTOMYHMBOCTH, XapaKTepU3yIOIUe OT-
KJIOHEHUs pealbHOM TPaeKTOPUHU IBIDKEHHUS pabovero opraHa oT 3alIaHUPOBAHHOTO. B ciydasx, eciii TpaeKTopus
JIBIDKEHUS 3eMJIEPOMHO-TPAHCIIOPTHBIX MAIIMH CYIIECTBEHHO OTKJIOHSETCS OT IPOEKTHOM, BOSHUKAET HEOOXOANMMOCTh
BBITIOJTHUTG JIOTIOJTHUTENFHBIE TPOXO/BI, YTO HEN30E)KHO MPUBOJHUT K MAJCHUIO MPOU3BOIUTEIFHOCTH U MOBBIIICHUIO
SHEPrOEMKOCTH TEXHOJIOTHIECKOTO IpoIiecca.

Pa3paborannas nuHaAMHYecKas MOJAETh NBIKCHHUS aBTOTpeiiepa Mo3BOSET YIECTh BO3CHCTBAE AMHAMIYE-
CKHX HArpy3oK Ha (opMy TPAacKTOPHH €€ IBIDKEHHS W BBIPA0OTAaTh PEKOMEHAAINH M0 CTAaOMIM3aliH ITOKa3aTelei ee
KypcoBo# ycToitunBocTu. IIpy BEITOTHEHUH TEXHOJOTMYECKUX OIepanuii TpaeKTOpHsl IBMKECHUS aBTOrpelaepa mare-
MaTHYECKH MOXKET OBITh OIHCaHa C IIOMOIIBIO JIBYX TUHAMHUYECKHX MOJIEINICH: INIOCKOTO JIBI)KEHHSI MAIIMHBI B TUIOCKO-
CTH OTIOPHOW TIOBEPXHOCTH U BPALIATEIILHOTO JBMXKECHHUSI OTHOCUTENBHO TOUYKH OJOKUPOBKH OTBAJIA.

KaioueBsie cioBa: 3emiepoitHo-TpancnoptHas MamuHa (3TM), aBTorpeiiiep, moxkasaresid KypcoBOH YCTO#-
YUBOCTH, JMHAMHYECKOE HArpy)KeHUE, TPACKTOPHS IBIKECHUSI.
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I'epacumenko A. B., Mapkos O. E., XBamunckmii A. C., ’Kutaukos P. 10., Parysmuna H. B. TensioBoe cocrosinue
Ky3HEYHOT'0 CJIMTKA HOBOIi ()OPMBI /151 IOKOBOK 0TBETCTBEHHOro Ha3HaveHus // Bectnuk JITMA. —2018. — Ne 2 (44).

Ienp uccnenoBaHuii — NOBBILICHUE KAYeCTBA KY3HEUHBIX CIIUTKOB JUIS M3TOTOBJIEHUS KPYHHBIX IOKOBOK BBI-
COKOr0o KauecTBa. [[s pelleHns MocTaBIeHHBIX 3a/1ad MOAEIHPOBAJICS MPOIlecC KPUCTAIUIM3ALNN YKOPOUCHHBIX CIIUT-
KOB C HaIlpaBJIEHHOW KpucTayum3anuei. s sToro Opita paspaboTana HOBasi KOHCTPYKIHS H3JIOXKHUIIBI 1 OopMa yKO-
POUYEHHOTO Ky3HEUHOIO CIIUTKA C HalpaBJIEHHOM KpHcTamnu3anued. Takue CIUTKY MO3BOJSIOT U3MEHUTh HANIpaBIICHHE
pocTa KpHucTayuloB paciuiaBa. J{ist nccnenoBanus Obuta pa3paboTaHa METOIMKA MOJIeTMpoBaHus. VccnenoBanue npous-
BOJMIIOCH € Ucnionb3oBaHeM MKD. B pe3ynpTare KOHEUHO-3JIEMEHTHOTO MOAEIHPOBAHNUS YCTAHOBJIEHO, YTO TETJIOBOH
LEHTP KPUCTAJUTM3ALMH CIIUTKA JIOKAJIM3YyeTCsl B BEPXHEH 4acTH CIMTKA IIpHU 00eCIiedeHNH HaIlPaBIEHHON KpHUCTaIUTH-
3allMM CHM3Y BBepX. HampaBneHHas KpuCTaUIM3aIsl MCKIIOYAaeT TeIIOOTBOJ B paAMalbHOM HAIPABICHUH, YTO CIIO-
COOCTBYET yMEHBIICHHIO 00pa30BaHHsI OCEBOI PBHIXJIOCTH M YMEHBIIEHHIO ITyOUHBI yCaZO4yHON PAKOBHHBI, KOTOpas
cocTaBisieT 5...7 % OT BBICOTHI ciauTKa. bosbimas gacTe 00bE€Ma CIMTKA KPUCTALIM3YETCS] C MTOCTOSHHON Pa3sHOCTHIO
TEMITEpaTyp, He MPEBBIIAIOIIEH JOMYCTUMBIX 3HAYEHUH, KOTOPbIE MOTYT IIPUBECTH K 00pa30BaHHIO BHYTPEHHHX pa3-
pBIBOB. MakcuMalbHYyI0 TEMIIEpAaTypy B MPOILECcCe KPUCTAIM3ALNHN YKOPOUEHHOTO CIMTKA C HAlPaBICHHBIM TEILIOOT-
BOJIOM MMEET BEPXHsII 00JacTh CIUTKA, 2 MUHUMAJIBHYIO TEMIIEpaTypy — €ro JoHHas JacTh. CHIKEHHE OTBOJA TEIUIa
3a CYeT TeIUION30JIIINY BEepXHEH 1 OOKOBOW IMMOBEPXHOCTH CIMTKA KOMIICHCUPYETCSI HHTEHCUBHBIM OTBOZOM TEIUIa Ha
MOJI0H. B pe3ynbrare HEe MPOUCXOIUT YBENIWYEHHE MPOJOJIKUTEIBHOCTH KPUCTAIIM3ALMYA B CPAaBHEHHH C BPEMEHEM
KPHCTAJUTN3AIMN OOBIYHOTO Ky3HEYHOTO CIIUTKA TAKOH ’Ke MACCHI.

KnioueBsbie ciioBa: KOBKa, TOKOBKA, CIMTOK, HAalpaBJeHHas KPUCTAJUIM3AIMs, OOpaTHasi KOHYCHOCTb, OXJIa-
JKIaeMBbIi TIOAJIOH.

Kungenko H. U. MexaHu3M M3HAIIMBAHUA M PadoOTOCMOCOGHOCTH HMHCTPYMEHTA, HM3IOTOBJIEHHOIO
U3 ObIcTpopexyIneil cTanu u ynpounenHoro merogom OUMII // Bectauk AT'MA. — 2018. — Ne 2 (44).

Hacrosimass paboTta MoOCBsIIEHa HCCIIEAOBAHHIO BOIPOCOB, CBS3AHHBIX C MOBBIILIEHHEM 3KCIUTyaTalMOHHBIX
CBOMCTB MHCTPYMEHTOB M3 OBICTPOPEKYIIMX CTaIEH MyTeM MarHUTHO-UMITYJILCHOW 00pabOTKH, MPeCTaBISIOmEH co-
00i1 coueTaHHe PIEKTPOMArHUTHOTO M TEPMOAWHAMUYECKOTO CIIOCOOOB yNpaBJICHUs] HEPABHOBECHOW CTPYKTYpPOil Be-
mectBa. [IpoBeneH aHanM3 MeXaHW3Ma M3HAIIUBAHHA OBICTPOPEXYLIMX cTajed, 0OpabOTaHHBIX B UMITYJILCHBIX Mar-
HUTHBIX moisiX. [lokazano, 9To 3¢)(eKTHBHOCTH CIIOCO0a MAarHUTHONH 00paOOTKH 3aBHCHUT OT IIENOTO psina (aKTOpoB,
OTHOCSIIUXCSI KaK K YCJIOBHMSIM BO3JEHCTBHS Ha WHCTPYMEHT MarHUTHBIM IOJieM (XapakTep MarHUTHOTO TIOJIS, €ro
HAIPsHKEHHOCTH M BPeMs BBIIEP)KKH HHCTPYMEHTA B HHAYKTOPE), TAK U K YCIOBHAM, B KOTOPBIX 3TOT HHCTPYMEHT 3KC-
IyaTupyercs (peKMMBI pe3aHus, MarHUTHOE COCTOSHUEC MHCTPYMEHTa U Ap.). YCTaHOBJICH BIIOJHE ONPEACIEHHBIH
JIMara3oH 3HaYCHUH HaNpsHDKEHHOCTH MarHUTHOTO MOJIst, 00paboTKa B KOTOPOM 3aMETHO YITy4IlIaeT SKCILTyaTal[iOHHbIE
CBOICTBA PEXKYIIET0 HHCTPYMEHTA U3 ObICTpopexymel ctand. OTMEeYeHO, YTO MePBONPHIMHON YITydIIeHUs 3KCIUTya-
TAMOHHBIX XapaKTEPUCTHK WHCTPYMEHTA, MMOJBEPTHYTOI0 MarHUTHOW 00paboTKe, SBIAETCS M3MEHEHHE CBOWCTB HH-
CTPYMEHTAJILHOTO MaTepuajia, KOTOPOe IPOUCXOINT 33 CYET MAarHUTOCTPHUKIHOHHOTO YHPOYHEHHs OBICTpOpeKyIiei
CTalH. Y CTaHOBJIEHO, YTO JUIS YCTOHYMBOTO MposiBiieHHs 3dexTa MarHuTHOH 0OpabOTKM MHCTPYMEHTa HEe00X0auMO
B K&)KIIOM KOHKPETHOM Cllydae YYHTHIBATh 3HaUCHHE HAINPSHKCHHOCTH MArHUTHOTO TIOJIS, BPeMs BBIACPKKU HHCTPY-
MEHTa B pab04eM MHIYKTOpE U BpeMsI CTAPEHUsI MHCTPYMEHTA I10Ciie MarHUTHOH 00paOOTKH.

KaioueBsbie ciioBa: MmarautHas 00paboTka, HalpsHKEHUE, HAPSHKEHHOCTh MArHUTHOTO TIOJISl, MArHUTOCTPHK-
LHOHHOE YIIPOYHEHHE, OBICTPOPEIKYILast CTANIb, MATHUTHO-JUCIIEPCHOHHOE TBEPICHUE, H3HALIMBAHUE.

Kopuak E. C., bexaenen E. E. PazButue MeTo10B yBelmueHUsI pecypca 0e30TKa3HOH padoThl 0a30BBIX
y3J10B rupaBjndeckux npeccos // Bectauk JIIMA. — 2018. — Ne 2 (44).

Lenpro paboTHL SBISIETCS CO3MAHNE METOJIOB YBEIMUEHHS pecypca 0e30TKa3HOI paboThl 0a30BEIX Y3JIOB THI-
PaBIMYECKHUX IIPECCOB Ha OCHOBE MCCIEJOBAHUS UX TPUOOTEXHUUECKUX CBOMCTB ¢ Iociemyromlell pa3paboTkoi coot-
BETCTBYIOLIUX MEPONPHUITHH U1 yMEHBIICHUS U3HOCA CUJIOBBIX THIPOLUINHIPOB, HAPABIIONIMX HOABUKHON MOIIe-
peunHBI ¥ KOJOHH. J{71s1 pa3paboTKU MEPOTIPHTHH 10 YBEINICHUIO pecypca 0e30TKa3HOW paboTeI HeoOXoauMo 6azo-
BbI€ y3JIbl PAaCCMaTpPUBATh HE OTAEIBHO JPYT OT JpyTa, a IPUMEHITh CHCTEMHBIH IT0IX0/1, KOTOPBIH MPEAIoaraeT y4er
UX B3aUMOJEHCTBUS U B3aMHOTO BIMSHUS NPH MPOMBIIIICHHON 3KcIuTyaTanuu. Jliasi mpeaoTBpalieHusl HepaBHOMEp-
HOCTH H3HOCA ITTOBEPXHOCTEH COMPSDKEHHS CWJIOBBIX THAPOIMIMHAPOB, HANPABISIONINX ITOJBIDKHON ITOTIEPEIHHBI
1 KOJIOHH HEOOXOANMO yCTPaHSTh SKCIEHTPUIHOE HArpy>KEHHE Ipecca M CUCTEMOHN ero aBTOMAaTHIECKOTO YIPaBICHHS
IPOTUBOJIEHCTBOBATh OTKIOHEHUIO HAIPABIAIOIINX KOJIOHH OT reoMeTpuueckoil ocu. Ha pecypc 6e3oTka3HoN paboThI
0a30BBIX y3JI0B THAPABINIECKIX IPECCOB BIMSAIOT MEPEKOCHI MOIBIKHOM MOTIEPEINHBI TIOA JEHCTBHEM 3KCIIEHTPUIHO-
TO TPHIOXKEHUs] TEXHOJOTHUECKON HAarpy3kd, M3rHO BepXHEW HEMOJBIIKHOM IOINEpEYMHbI BCIEACTBUE 3aIlEMIICHHS
KOHIIOB HAIPaBIISIOIIUX KOJIOHH, Jedopmaiun, 00yCcIOBIeHHbIE U3MEHEHNEM HENOABHKHOW MOIIEPEUNHBI H CIIOCO00M
OTIOPHI IUTYH)KEPOB pabouMX IMIMHAPOB HA MOJBIKHYIO MONEpEeUNHy. BhINonHeHne paauyca 3aKpyryieHHs rairenei
pabounx MWIMHIAPOB BEITMYMHAMH MEHBINE, YEM JJOIYCTUMbIE, IPUBOAUT K TOSIBICHUIO B HUX SIPKO BBIPAKEHHBIX 30H
KOHLIEHTPAIMX HANPsDKeHUH, a yriryOlieHne raiTelieil B BHyTpb KOpItyca OoJiee, YeM Ha JOIyCTHMOE 3HaueHHE, YCHIIH-
BaeT Pa3BUTHE yCTAJIOCTHBIX TpeiiuH. Hanbombiasi MHTECHCHBHOCTh KaBUTALIMOHHOTO M3HOCA HAOMIOAAeTCsl B HaYalIb-
HBIE MOMEHTBHI BIIPHICKMBAHHUA PabOYei >KUIKOCTH IOJ JABJICHHEM BO BHYTPEHHIOIO ITOJIOCTh PabOvero IWIMHADPA,
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KOTZIa TIepemnaj AaBICHUHA M CKOPOCTh JKUAKOCTH HA YYacTKE IEepPEeX0oAa OTBEPCTHSI BO BHYTPEHHIOIO MOJIOCTh KOpPITyca
MakcHMalbHBI. [ yBenmuueHns pecypca 0€30Tka3HOH paboThl pabounX HMIMHIPOB HEOOXOANMO 00ECTIeUnTh paryo-
HaJIbHOE IIPOEKTHPOBAHHUE NEMEHTOB THAPONIPUBOA IIPU COXPAHEHHUH 3a1aHHBIX YPOBHEH AaBICHUS B THAPOCHCTEME.

Knrouesble ci10Ba: mpecc rupaBIMYecKui, IUIHHAP CHIOBOH, XKUAKOCT pabouas, H3HOC, KOJIOHHA, HoIepe-
YHHA MTOJIBYIKHASA, 1aBICHHE, KABUTALIHSL.

Kyaunnu A. A. MaTtemaTniyeckue Mo/JIeIi BIUSIHUSI IAPAMeTPOB CTPYKTYPHI HA MeXaHH4YeCKHe CBOIHCT-
Ba ciiiaBa AMrl1 // Becthuk ITMA. — 2018. — Ne 2 (44).

Iens paboThl — YCTAaHOBUTH CTENEHb BIMSHHS CPEAHUX Pa3MEpOB 3€pHA M JICHAPUTHOW SUYEHKH Ha YpOBEHb
MEXaHHYECKUX CBOWCTB MPOMBINUIEHHOTO cIIaBa AMrl1 U mocTpouTs MaTeMaTHYECKUEe MOAENHU 3aBUCHMOCTH YPOBHS
MEXaHWYECKUX CBOMCTB CILIaBA OT XapaKTEPUCTUK CTPYKTYPHI.

OKCIIepHMEHTAIBHO HCCIEJOBaHA B3aHMMOCBS3b MEXIY Pa3MepoM 3epHA U JCHAPUTHOH S4YEHKH M YpOBHEM
MEXaHMYECKHUX CBOWCTB NMPOMBIIIIEHHOTO crutaBa AMrl1. ITocTpoeHsl MaTeMaTHYeCKre MOJIENIN 3aBUCHMOCTH YPOBHS
MEXaHHMYECKUX CBOWCTB CIUIaBa OT 3aJaHHBIX ITapaMeTpOB CTPYKTypbl. Ha ocHOBe aHaiM3a MOCTPOECHHBIX MaTeMaTH4e-
CKHUX MOJIeJIel yCTaHOBJICHA CTETICHb BIIMSHUS CPETHETO pa3Mepa 3epHa U JICHIPHUTHOM seWKN Ha YPOBEHb MEXaHHWYe-
CKUX CBOMCTB IMPOMBIIUIEHHOTO criaBa AMrl 1.

B xapakrtepHom mist crmaBa AMrll nuanasoHe M3MEHEHMI XapaKTEepUCTHK CTPYKTYPBI, 3aBUCHMOCTH MEXKIY
YPOBHEM MEXaHHYECKUX CBOWCTB M pa3MepaMH OCHOBHBIX XapaKTEPHUCTUK CTPYKTYPHI YAOBIETBOPUTENHHO ONUCHIBA-
I0TCSl TMHEHHONW (pyHKIMEH, KpoMe 3aBUCHMOCTH MEXIY IPENeIOM TeKY4YeCTH W pa3MepoM 3epHa. JTa 3aBHCHMOCTb
OIMCBIBaeTCA ypaBHeHHeM Tuna Xosta-IIstda. YcraHOBIEHO, YTO M3MEHEHHE Pa3MEpOB MAaKpPO- U MHUKPOCTPYKTYDHI
MIPOMBIIUIEHHOTO criTaBa AMrl1 ocoOeHHO CynecTBEHHO BIMSET Ha TOBBIIICHHE YPOBHS OTHOCHTEIBHOTO Y UITMHEHUSL.

KiioueBble ci10Ba: CTpyKTypa, MEXaHUUECKHE CBOIMCTBA, 3€pPHO, ICHAPUTHAS ST4eiika, MaTeMaTHIecKasi MOZEIb.

e A. E., i E. 5. Biausinue cuil TpeHHs M CMa3KH Ha KPYTSIHMI MOMEHT U TeMIlepaTypy Tpyoua-
TBIX 3ar0TOBOK NMPHU POTAaMOHHOI o0kaTke // Becthuk IT'MA. — 2018. — Ne 2 (44).

IToka3zaHo, 4To 00paboTKa MaTepHalIOB B MAIIMHOCTPOSHUH B HACTOSIIEE BPeMs PAa3BHBACTCS B HAIIPaBIICHU-
SIX, CBSI3aHHBIX C ITOBBIIIEHUEM ITPOM3BOANTENHLHOCTH, KayecTBa U 3(PEKTUBHOCTH MPOU3BOJICTBA, SKOHOMHEH MaTepu-
IBHBIX M SHEPTETHYECKUX PECYPCOB, MOBBIIICHHEM Ka4eCTBa BBIITYCKACMbIX M3JENNI M MOITy()aOpHKaToB, COKpamie-
HHEM ce0eCTOMMOCTH MpoK3BoAcTBa. K MporpeccuBHBIM pecypcocOeperarmnmm crocodaM o0paboTKH METaJuIoB 1aB-
JICHHEM OTHOCST TEXHOJIOTHIO POTAIMOHHOM OOKATKH MOJBIX M3AETHH (PPUKIMOHHBIM HHCTPYMEHTOM. DTa TEXHOJIOTHS
NPUMEHSIETCS] TIPH MTPOM3BOACTBE JeTaneil U Mmoiay(hadpUKaToB THIA MOJBIX KOPIYCOB (IIBTPOB U THUIPOIMIMHAPOB,
0aJJIOHOB, POJIMKOB JICHTOYHBIX KOHBEHEPOB M APYTHX OCECHMMETPHYHBIX JIeTanei. Y CTaHOBIEHO, YTO MPOIECC POTa-
IIMOHHOW OOKAaTKH B psijie CIly4aeB MOXET KOHKYpHUPOBaTh ¢ KOBKOW, 0ObEMHOW U JINCTOBOH INTaMNOBKOM. JlaH KpuTH-
YeCKUI aHaAJIN3 BIVSIHUS CHJI TPEHHS, B TOM YHCIIEe HAMMIKSA ¥ 3((GEKTUBHOCTH CMa3KH, Ha KPYTALIMNA MOMEHT U TeMIIe-
parypy HarpeBa IpHW POTalIOHHOW OOKaTKe TPyO4aThiX 3aroToBOK. J[0Ka3aHO, 4TO NMpH HAJMYUKM CMa3KW KPYTSILIUNA
MOMEHT BO3pACTaEeT, YTO NMPHUBOJIUT K YMEHBIICHUIO BEIMYNHBI PA0OTHI, 3aTPauyNBAEMOi Ha TIPEOAOJICHHE CHIT TPEHHS,
U, KaK CIIeJICTBUE, YMEHBIICHHUIO BEINYNHBI TEHEPUPYEMOT'0 TeIlIa B 3arOTOBKE. DTO MPUBOAUT K CHIKEHHUIO TeMIIepa-
TypHI epopMHUpyeMOil 4acTH 3aTOTOBKH 1 YBEITHUCHNIO MAIIMHHOTO BPEMEHN Ha 00paboTKy.

KaioueBsbie ciioBa: QpUKIMOHHBIA HHCTPYMEHT TPEHUsI, POTAIlMOHHAs OOKaTKa, JoKauu3anus ovara aedop-
MHPOBAHHs, HarpeB 3a CYET TPEHWS, MOMEHT TPEHUs, KPYTSAIIUA MOMEHT, TEIJIOBOE COCTOSHHE Ae(OpMHUPYEMOTO
ydJacTka TpyObl, TeHepalus Tellla 3a CYeT BHYTPEHHETO TPEHUs], TOTEPH TelljIa IPH POTALMOHHOHN 0OKaTKe.

Kosanés B. [I., Meabuuk M. C., Bacuibuenko 5. B., Caenko M. A. OnTuMu3anus npouecca TKeJI0ro
TOYEHHUsI ¢ IPMMEHEHUEeM CHCTEM aanTUBHOro ynpapiaenus / Bectuuk JI'MA. — 2018. — Ne 2 (44).

[Toxa3aHa akTyaJllbHOCTh IPUMEHEHHS aJJalITUBHOTO YIIPABJICHUS NMPH 00pabOTKe neTajel Ha TSKEIBIX TOKap-
HBIX cTaHkax ¢ YUIIY, pa3paboTka u peann3anys 3aKOHOB YNPABICHUS PeKMMaMH 00paOOTKH Ha TSDKEIOM TOKapHOM
CTaHKe, a UMEHHO yMpaBJeHUs MMoAauelt s peryaupoBaHus cuibl pe3anus ¢ nomombio PLC monyneit. [Ipumenenne
aJalTUBHBIX CUCTEM Ha cTaHKax ¢ UIIY u MHOroonepanyoHHBIX CTaHKaX MO3BOJIAET CO3/1aBaTh CAMOHACTPANUBAIOIIHE-
Csl TEXHOJIOTMYECKUE CHUCTEMBI, 00eCTIeunBaroIKe 0CTHKEHHE TpeOyeMOoi TOUHOCTH U 3aJaHHOW HPOU3BOIUTENBHO-
CTH npu 00paboTKe KakJoH HOBOHM aeTany. B kadecTBe mapamerpa peryJMpoBaHUs BHIOpaHa CKOPOCTH HPOJOIBEHON
monaun pesua. [IpuBeneH 3aKoH yIpaBieHHUS MPOJOIFHON MOAAaY pe3lia B 3aBUCUMOCTH OT 3HAUEHHUS CHJIBI PE3aHMUs.
PazpaboTana cxema, KoTopas IperHa3HaYeHa JJIsl aBTOMAaTHYECKOTO TOAep)KaHHs 3aJaHHOTO 3HAUEHHS YCHUIIHS pe3a-
HUS [IPU IPOJOIHFHOM TOUSHHH Ha TSKENBIX TOKAPHBIX CTAHKAX C IIENBI0 MONyYeHHS MaKCHUMAaIbHOM MPOIyKTUBHOCTH
00paboTKM TIpH MCKIIIOUEHHUH TIEPErpy30K PEXYIEero MHCTpyMeHTa. JlaHHas cucreMa NpPOW3BOIUT M3MEPEHHS CHIIBI
B 30HE pPe3aHMs M HAa OCHOBAHUH 3TOTO KOPPEKTHUPYET yIpaBiisieMble MMapaMeTphl Mpolecca pe3aHus (mogady) A J10-
CTIDKEHMS ONTHMAJIbHOIO 3HAaUeHUs. B kauecTBe ycTpoiicTBa MPUHATHUS PELICHUH, UCIIONB30BAIOCH CIIEHUAIBHOE MIPO-
rpammHoe obecrieuenue — croiika HeidenhainMANUALplus 620 co BctpoerHsiM PLC Mojysiem, NO3BOJISIIOIINM pea-
JIM30BaTh 3aKOHBI YIPaBICHUS pPeXMMaMi 00pabOTKM Ha TSDKEIOM TOKApHOM cTaHke. Paspaboran anroputm paboThI
CHCTEMBI AJaNTUBHOTO ONTHUMAJIBHOTO YIIPABICHUS MPOIECCOM IMPOAOIBHOTO TOUEHHS IyTeM H3MEHEHHS CKOPOCTH
[I0JIa4X B 3aBUCHMOCTH OT CHJIBI PE3aHUS.

KioueBsle ciioBa: amantiuHOe yrpasieHne, PLC Momymmi, onTumManbHbIe peskuMbl pe3anwns, UITY, anropurm.
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Kosanesckas E. C., KoBaneBckuii C. B. AnapaTtHoe u nporpaMMHoe odecrnedyeHue MOOUWJIBLHOCTH pe-
KOH(pUTIypHpYyeMbIX TPON3BOACTBeHHBIX cucTeM // BecTHuk JITMA. — 2018. — Ne 2 (44).

B craThe M3M0XKEHbI MPUHIUIBI TOCTPOSHHUS MOOMIIBHBIX MOJYJIBHBIX CUCTEM YIPaBIECHHsI MOOWIbHBIMHU WH-
TEJUIEKTyaIbHBIMU TEXHOJOTMYECKUMH MAaIlMHAMH C MEeXaHM3MaMH Iapaule]bHON CTPYKTYPHI Ul peKOH(Urypupye-
MBIX INIPOM3BOACTB. ABTOpaMH pa3pabOTaH METOH HICHTU(PUKALMM MOJ0KEHHSA, KHHEMAaTHUYECKHX M JUHAMHYIECKUX
napaMeTpOB MEXaHU3MOB C KHHEMAaTHUKON MapajuIeNIbHOM CTPYKTYpe, U3 KOTOPBIX COCTOST MOOMIIbHBIE CTAHKH-POOOTHI.
Kak mH(poOpMaTuBHOE MCTOYHUK IUATHOCTUYECKOTO CHTHAIN, MCIHOJB3YETCS aMIUIMTYAHO-4acTOTHAsl XapaKTEepUCTHKA
COOCTBEHHBIX KoJleOaHMHI 00BeKTa B aKyCTHYECKOM uara3oHe. Bo30OyxkaeHne KOHCTPYKUUH PEeKOH(UTypHUpyeMoro
000py/IOBaHUsI TPOMCXOANT MAJIOMOIIHBIM aKyCTHYECKHM CHTHAJIOM C paclpeieieHHeM CHI'HAJIOB OAMHAKOBOW amIl-
TUTY Bl [l MccnenoBaHMit MCHONB30BaH ITOPUTM OBICTPOTO BEIYHMCIEHHS JUCKPETHOTO NpeodOpazoBaHus Dypoe
c nomouipto FFT-ananu3aropa. JlaHs! IpeuIoskeHnst IO annapaTHOMY | IIPOTPaMMHOMY OOECIIEYeHHIO MCIIOIb30BaHUS
AICHTU(UKAIIMOHHBIX MOJeJIel Ha 0a3e CBEPTHIBAIOIINX HEHPOHHBIX CeTel M TIyO0OoKuX BerumcieHuid. [Tokasana mepc-
MIEKTUBHOCTh MPUMEHEHUS OIHOIUIATHBIX MUHH-KOMITBIOTEpOB Raspberru pi3 b + B cBsi3ke ¢ mporeccopamu Mega 2560
¢ obubmmorexkamu NumPy, SciPy, Theano n Keras. OueHka criekTpaibHO# IIOTHOCTH MPOBOJUTCS TI0 M3BECTHOM pea-
nu3anuu XP(7) curnana nyteM (pOpMHUpPOBaHHS M3 Hee NUCKPETHOMH MOCIe0BATEIbHOCTH X(1) 1 00pabOTKH 3TOH TOC-
JIeJOBAaTENbHOCTH B COOTBETCTBHH C 3aJJaHHBIM KBaHTOBaHHEM. Pa3zpaboTaH pa3MepHBIi psll 2JIEeMEHTOB peKOH(Urypu-
pyeMoii IPOU3BOACTBEHHOM CHUCTEMBI Ha 0a3e MOOMIBHBIX CTAaHKOB C MapauleNbHON KMHEMATHKON U MHTEIEKTyallb-
HBIX CHCTEM YIPAaBJIEHUsI, YTO MO3BOJISIET MOJIEP)KUBATh MAITTHOPEMOHTHBIH KilacTep Ha 0aze peKOH(PHUTypHPYEMbIX
npousBocTB. [IpeokeHa KOHIENIHMS, KOTOPasi MOXKET ObITh UCIIONb30BAHO KaK PHIHOYHBIM TOBAp B BHJE raMMBI MO-
OWJIBHBIX CTAHKOB C MHTEJUIEKTYaJIbHBIM YIIPABICHHEM JUIsl PA3INYHBIX TPOU3BOJICTB.

KnioueBsie ciioBa: HelipoHHBIE CETH, MOOHMIIBHBIE CTAHKH, TTapajuIeNIbHasl CTPYKTYpa.

Meabnuk M. C. CuctemMa afjanTHBHOIO YIPABJIEHHs JUIA KOMIIEHCAIMM YNPYrux AedopmManuii pacroy-
HBIX HHCTPYMEHTOB HA THKeJIbIX TOKapHUX craHkax // Bectauk JIFMA. — 2018. — Ne 2 (44).

PactouHble pe3rpl U ONMPaBKU BCIIEACTBHE KOHCTPYKTHBHBIX OCOOEHHOCTEH MMEIOT JKECTKOCTh 3HAYHTEIBHO
MEHBIIIE )KeCTKOCTH PE3I0B APYTUX THIIOB. DTO HETATUBHO CKA3BIBACTCSA HA TOYHOCTH 00padoTku. MHOTO pabdoTt pas-
JIMYHBIX aBTOPOB IOCBSAIIEHO TeMe OOpHOBI C aBTOKOJICOAHUSIMI HEKECTKHX PACTOYHBIX PE3LOB, HO POo0OIeMa BIUSHUS
yInpyrux nedopmanmii peslia Ha TOYHOCTb U3ZAENHUS OCTaeTcs aKTyalbHOH. B cTaThe IpeioxkeHo ABa BapHaHTa CHCTe-
MBI aBTOMAaTHYECKOW KOMIIEHCALIMH YHPYTuX aedopMaiyii pacTOYHBIX HHCTPYMEHTOB cpeiacTBamu cuctemsl UITY
C JIOTIOJHUTEIBHBIMHU CPEJICTBAMH M3MEPEHHs U POrpaMMHBIM o0ecriedyeHneM. B mepBoM BapuaHTe pacueT KOMIIeHCa-
IIUM TIPOU3BOANUTCS HA OCHOBAaHMU M3BECTHOM >KECTKOCTH MHCTPYMEHTA M M3MEPEHHOM cuibl pezanHus. Cuia pe3aHus
U3MepAeTCs] KOCBEHHBIM METO/I0M 4epe3 TOK JBUraTels nojadu. /(s To4HOro m3aMepeHus CHIIbl pe3aHusl 3TUM CIIOCO-
60M NPUBOJI MMOJaYM COBEPIIACT OCLUMLIALMH MaJOl aMIUIUTY bl OKOJIO 3a/laHHOW KOOPAMHATHI, a TOK JABUTATENs U3-
MepsieTcsl IBaXIbl 3a MEPUO OCLUMUIALMNA NpY ABWXKEHUU NMPUBOJA B NPOTHBOIOIOXKHBIX HampasiaeHuax. Cuia pesa-
HUSI PaCCUUTHIBACTCS IyTEM YMHOXEHUs Ha TIOCTOSIHHBIN KO3()()UIMEHT pa3HOCTH TOKOB JIBUTATEJIs ITOJIAUH MPU JIBH-
KEHUH B TIPOTHBOTIOJIOKHBIX HANIPABICHUSX. DTO MO3BOJISIET UCKIIOUNTD BIIMSIHUE CHJI TPEHUSI B IIPHBO/IE HA TOYHOCTH
W3MEpEeHHs CHII pe3aHus. Bo BTOpoM BapHaHTe MPEATIOKEHO KOHCTPYKIMIO PACTOYHOTO Pe3lia CO BCTPOECHHBIM JaTIH-
KOM YIPYTOro IepeMenieHns. B kauecTBe M3MEPHUTENHHOTO MTPe0oOpa3oBaTeNs UCHOIb3YIOTCS WHIYKTUBHBIC NATIUKA
paccTosHUSA, BKIIOYECHHbIE B MOCTOBYIO H3MEPUTEIBHYIO LIeTlb IIEPEMEHHOI0 ToKa. /lanee curHan patyuka oopadaTbiBa-
€TCsl CIELIMAJIbHOM 2JIEKTPOHHOM cxeMoil u BBoauTcs B cuctemy UIIY B kauecTBe pazmepHoi koppekuuu. Taxxe npen-
JIO’)KEHO TpH crocoba BBeIeHHs CUTHaa Koppekuuu B cucremy UIIY B 3aBucumocTH 0T ee Moaenu. Bropoif Bapuant
Oonee CIOBEH, HO CIOCOOEH OOECIeUUTh JTyUIIMH pe3yabTaT MO TOYHOCTH M KAadeCTBY IIOBEPXHOCTH, HMOCKOJBKY
He TpeOyeT OCUMIIISIIU MPHUBOJIA TTOJJAYH U COAEPKHUT MEHbIIe HHPOPMAIIMOHHBIX 3BEHHEB OT U3MEPEHHS 10 BBEICHUS
KOPPEKIHH.

KuroueBnie cjioBa: pacTOUHOMN pe3ell, pacTaulBaHUE, H3MEPEHUE, CUIA PE3AHUS, KOMIICHCAIHSL.

Poanues FO. M., lllabets A. A., Copoka E. b., KoasieB B. /., Bacusibuenko $1. B. Biusinue ckopoctu yaap-
HOI'0 HAI'PY:KEHHUS HA CTOMKOCTDL M ITOBPEKIAEMOCTh 3aIUTHOTO cTekJa // Becrauk II'MA. —2018. — Ne 2 (44).

PaspaboraHa MeTOaMKa MCIBITAHUI MYJIECTOMKOCTH 3aIl[MTHOIO CTEKJA C YYETOM CTaHIAPTHBIX TPpeOOBaHUM
¥ 0COOEHHOCTEN OAINTMCTHYECKOTO MMOPAKEHHUS CTPEIKOBBIM OPYKHEM Kanuopa 7,62 mm nyisamu b3 n B32 B peansHbIx
yciioBUsaX HamageHus. CKOpoCThb MyJIM 3HAYMTEIBHO MeHbIIe, yeM mnpeaycmorpeno ctanzaproM JICTY 4546: 2006.
MeTtoauka yacTuuHO yuuThIiBaeT TpeboBanus crangapra STANAG 4569 11 ucnpITaHUH Majopa3MEPHBIX MPO3PauHbIX
OpOHUPOBAHHBIX OJIOKOB. B HATYPHBIX YCIOBHSIX UCIBITAH MAaKET CUCTEMBI OPOHUPOBaHHUSA. MaKeT COCTOUT U3 YEThIpeX
PO3padyHbIX 070K0B. Biioku cymectBeHHo Menble, ueM mo I'OCT 4546: 2006. Pazmepst 6mokos 300 x 300 mm. Broku
U3TOTOBJICHBI TI0 aBTOKJIABHOW TEXHOJIOTHHM M MMEIOT TOJINUHY 42 MM, COOTBETCTBYIOT Kiaccy mynectoiikoctu CK3.
Cucrema mpo3payHOro OPOHHPOBAHUS KOMOWHHPOBAHHOIO MPOTHITYJCBOIO OOpaMIICHHUS MPEICTABIIICT CO00i pamy
73 KOHCTPYKIIMOHHOW cTamu (ctanb 45 TommuHol 16 MM) ¢ CHCTEMOH COCTUHEHUI U KPEITUICHU U PEe3UHOBBEIMH TIPO-
Knagkamu. Pama ycuineHa Ha JIMIIEBOM NMOBEPXHOCTH HaKJIaIKOW M3 TOMOTeHHOW OponeBo# crtamm Miilux Protection
500. C menbio yueTa pearbHBIX YCIOBHIA YBEIUYEHO paccTosTHUE CTpelbObl 10 100 M, MecTa mopaskeHust HOCST CTyqai-
HBII XapakTep, MOACIUPYIONINH YCIOBHUS PeaTbHOTO HAMMAIeHUS ¢ IPUMEHEHHEM CTPEIKOBOTO opykus. [TokazaHo, 9To
MpH Harpy3ske myJel b32 yMeHbIIeHne CKOPOCTH yIapHHUKA MPUBOIUT K YMEHBIIICHNIO 30HBI HHTCHCUBHOTO pa3pyIie-
HUS Ha JUIEBOW MOBEPXHOCTH CTEKJIA, OTCYTCTBUIO BBITYYHMBAHUS HA THUILHOW MOBEPXHOCTH CTEKIIA, YMEHBIIICHHIO
TyOWHBI MPOHUKHOBEHUS MyJh M YBEIMYEHHE KOJIMYECTBA MOpPaXeHUH 0e3 CkBo3HOro mpobutus. Ilomydeno, uto
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KaueCcTBEHHOE 3aluTHOEe cTekno KiaccoB yctounBocTH CK3 ... CK4 B yCIoBHSAX YMEHBIIEHHS CKOPOCTH HATPy3KH
BBIIEPKUBAET HArpy3ku myiassMd b3 u B32 u mpesblaeTr HopMupyeMble TpeOOBaHUs g TAKOrO THIIA CTEKJIA. Takast
CKOPOCTb COOTBETCTBYET YBEIHMYEHHBIM IUCTAHIUSAM OOEBOIO CTOJIKHOBEHHSA. YUET ITOIYYEHHBIX PE3YILTATOB IAET
BO3MOKHOCTh ONTHMH3HPOBAThL CTPYKTYPY 3AIUTHOTO OCTEKICHUS /I YMEHBIICHUS TOJIIUHEI OJIOKOB, IMOBEIIICHUS
OIITHYECKOH MPO3PAYHOCTH M YMEHBIIIEHHS BECa CUCTEM IIPO3PAYHOr0 OpOHUPOBAHMS.

KiroueBble c10Ba: 3alIUTHOE CTEKIIO, CKOPOCTh YAAPHOTO HATPYKEHHS, CTOMKOCTb, TIOBPEKAaEMOCTh, HATY-
PHBIE HCIIBITAHHS.

Tyaynos B. 1., Oaumyk C. I'. HcciaenoBanue BJIMAHUS PEKUMOB J1eKTPOUMILYJIbCHOTO BHITJIAKHBAHHUSA
¢ MmoguduuUpoBaHNEeM HA KauecTBO nMoBepxHocTH AeTanu // Becthuk JIMA. — 2018. — Ne 2 (44).

B ykazaHHO#1 paboTe BBINOIHEH aHaIN3 METOJ0B YIPOUYHEHHs pabouuX IOBEpXHOCTEH neraneil MaiuH. Me-
TOJ] YIPOYHEHHS [TOBEPXHOCTEH JieTaneil MalinH, padOTaloIUX B YCIOBUSIX 3HAKONIEPEMEHHBIX Harpy3o0K, a TaKke Tpe-
HUS ¥ U3HALIMBaHMA, KOTOPBIA MCCIIEIOBaH B paboOTe, COCTOUT B HAHECEHWH MOKPBITHS B BUJE TBEPJOH CMa3KH C MO-
CJIC/TYOIIM BBITJI&KMBAHUEM C OJHOBPEMEHHBIM HCIIONIb30BaHHEM MMITYJIbCHOTO TOKa. B pesynbrarte oOpasyercst muc-
KpeTHasl CTPYKTypa ITOBEPXHOCTH B BH/JIE YIIPOYHEHHBIX (pparMeHToB. PacrosnoskeHne ynpodHeHHbBIX (parMeHTOB 3aBH-
CHT OT YacTOTHI M JUTUTEIHHOCTH UMITYJIbCOB TOKA, & TAKXKE PEKUMOB BBITTIAKUBaHUS. MoIu(pHUKaTOPOM SIBIISIETCS AH-
Cynbpun MoImuOIcHA, MMEIONNA HU3KHHA KOX(PQHUINEHT TPEHWsS, COXPAHSIOMIUICA TMPH BBICOKHX TeMIEpaTypax
u Harpy3ke. VccremoBaHus BBIONHIOCH C WCIIOJNB30BAaHHEM TE€HEpaTopa HMMITYJIECHOTO TOKa. MaTepuan o0pasIoB
ctanms 40XH. Marepuan waaeHTOpa — TBepABIi crutaB T15K6. BreirmaxuBarens u3omupyercs oT pesnenepxkarens. 11o-
JIydeHa MaTeMaTH4ecKasl MOJIENb 3aBUCUMOCTH IIEPOXOBATOCTH MOBEPXHOCTU OT TEXHOJIOTHYECKUX (PAKTOPOB — MPO-
JONBbHOM TIOa4H, CHIIBI TOKA, CHIIBI IPMKUMa MHIICHTOpA. AIEKBaTHOCTh MOJIENIN OMpeieNeHa 1o kpurepusm Koxpena
n CrproieHTa. MUKpPOCTPYKTYpHBIM aHainu3 IOKa3al, 4YTO MHUKPOTBEPAOCTb ITOBEPXHOCTHOTO CJIOS B Ipenenax
3,5...7,7TTIa npu ucxomnodt mumkporBeproct 2...2,12 I'Tla. YnpoyHeHHBIH CIIOW, pacrojiOKEHHbIH Ha TiIyOuHE
ot 0,03 no 0,15 MM, UMen HauOOJBIIY TBEPAOCTh, paBHyIO 6,0...7,7 I'Tla B 3aBHCHUMOCTH OT PEKHUMOB 0OPaOOTKH.
OO6mras royouna ynpounennoro cios 0,25...0,3 MM, OnpenereHa MUKPOCTPYKTYpa MCCIIEOBaHHBIX 00pasIoB C IO-
MoIIpi0 Metaiutorpaduueckoro Mukpockona «Heodot-30». Pe3ynpTaToM 351eKTpOUMITYIIBCHOTO BBITJIAKHBAHUS C MO-
T(GUIMPOBAaHNUEM SIBJISIETCS HAIMYME MEIKOAMCIEPCHON CTPYKTYpHhI riryonHoi 10 0,3 MM. CrieKTpasbHBIH aHanu3 1mo-
Ka3bIBaeT HAJMYNE MOJIMOJICHA B TIOBEPXHOCTHOM CIIO€ HCCIIEIOBAHHOTO 00paslia, YTO CBUJIETEIBCTBYET O JIOKAJTHHOM
MO (UIIPOBAHNH TTOCTIE HIIEKTPOUMITYIECHOTO BBITTIAKHBAHHSL.

KaioueBble cjioBa: ynpodHEeHHE, OUCKPETHAs CTPYKTypa, JUCYIb(pua MOmuOaeHa, JIEKTPOUMITYIECHOE BbI-
TIIa)KUBaHUE, IIEPOXOBATOCTh, UMITYJILCHBIA TOK, MOJU(UIIMPOBAHNE.

Aopamckan U. b., EnnkeeB A. @., 3axapenkos /1. FO. AHaim3 MeTpoIOrH4ecKHX XapaKTePUCTHK anmapaTHbIX
CPEACTB /151 H3MePEeHUi MapaMeTPoB YaCTOTHO-MOXYJIHPOBAaHHOr0 curnasia // Becrauk JITMA. — 2018. — Ne 2 (44).

HenocTaTkoM H3BECTHBIX ammapaTHBIX CPEACTB I M3MEpEHHH MapaMeTpoB YacTOTHO-MOIYJIHPOBAHHOTO
CHTHaJa CKOPOCTH BPAILICHUS SIBJISIOTCS HEY/IOBJIETBOPUTENEHBIE METPOIOTHUECKHIE XapaKTePUCTHKH. [ TyOrHa Moty-
JIAIUH 3TOoro curaana He npessimaet 0,05 %, moaTomMy mporece u3MepeHus (GayKTyanuii JOCTaTOUHO CJIOXKHBIN U Tpe-
OyeT pa3pabOTKH ammapaTHBIX CPENCTB, KOTOPBIE HMEIOT MaJblii HHTEPBAJ HEOIPEAEIEHHOCTH BOKPYT HOMHHAILHOM
XapaKTEePUCTUKU TPpeoOpa3oBaHUs. YCTAHOBJIEHBI COCTaBIIIONIME OIMIMOKA NEPBHYHOTO IMpeoOpa3oBaTelnsi CHUTHANA
MT'HOBEHHOI CKOpPOCTH BpalIeHHUs] KOJEHYAaTOTO Baja M C HCIIOJIb30BAHHEM METOJOB TEOPHUH OIIMOOK BBHIMOJIHEH
nx aHamm3. CHrHan QUIyKTyalii CKOPOCTH BpAIleHUs MpPEACTaBICH OrpaHWYeHHBIM psgoM @Dypee. HMccnemorana
ommOKa BOCCTAaHOBIICHHS aHAIOTOBOTO CHUTHAJIA MO TUCKPETHBIM OTCYETaM M ITONTydeH rpaduk ee MOBECHHS B 3aBHCH-
MOCTH OT KOJIMYECTBA MHTEPBAJIOB AWCKPETH3AlUH. Tak jk€ YCTaHOBICHO, YTO OIPENEIIIONIEH COCTABISIOMIEH CyM-
MapHO# OIMOKHM epBUYHOTO MpeoOpa3oBaTelisi eCTh HaJMYHe KHHEMAaTHIeCKOH OmMOKHN ero u3roroBneHus. [Ipemmo-
JKEH METOJ U3MEPEeHUH CUrHana (QIyKTyannil, KOTOPhIA MO3BOIMII YMEHBIINTD BIUSHIE KHHEMaTHUeCKon ommoOku. Ha
OCHOBE 3TOI'0 METO/Ia MOCTPOEHO HH(DOPMAIMOHHO-U3MEPHUTENbHOE YCTpoiicTBO. C UCIOIb30BaHUEM HH(POPMAIIMOHHO-
T'O TOAXO0/a TEOPUH OIIUOOK MCCIIEOBaHbl METPOJIOTHYECKNE XapAaKTEPUCTHKH YCTPOUCTBA. Y pe3ylbTare CTaTHCTHYE-
CKOWl 00pabOTKM SKCIEPUMEHTAIBHBIX JaHHBIX, KOTOPBIE IMPEACTABISIOT COOON psij M3MEPEHUH C MHOTOKPAaTHBIMHU
HaOJIOZIGHUSIMU, TIOCTPOEHA THCTOrpaMMa pa3dpoca, YCTaHOBIIEHBI NMapameTpbl W 3aKOH paclpeiesieHusl OIIHOKH.
Y CTaHOBIIEHO, YTO PHTPONMIHBIA HHTEPBaAJ HEONPEAEIEHHOCTH BOKPYT HOMUHAJIBHOW XapaKTEPUCTHKH Ipeodpa3oBa-
HUSI THPOPMAIIMOHHO-M3MEPHUTENLHOTO YCTPOMCTBA yIOBIETBOPSIET TPEOOBAHMAM IO TOYHOCTH U3MEPEHUH CHUTHAJIOB
(iryKTyanuii CKOpOCTH BpaIleHHs] KOJIEHYATOr o Baja.

KiroueBble c10Ba: 9aCTOTHO-MOIYITUPOBAHHBIA CHUTHAJN, (QPIYKTyalnd, OMMOKa, METO M3MEepeHHA, HHPOP-
MaIMOHHO-U3MEPUTENFHOE YCTPOMCTBO, HOMUHANTFHASL XapaKTEePUCTHKA TIpeoOpa3oBaHusl, HHPOPMAIIMOHHBIH MOIXOI,
SHTPONUNHBIA UHTEPBAJL.

Bopucenko A. H., bopucenko E. A., Kpukynenko E. H. Cunre3 Moaesin 1 aHAJIM3 MeTOANYECKOI morpeui-
HOCTH (popMupoBaHusi (pa30BOro 3ana3abiBanus npu uiudosanun aeraseii / Becruuk JITMA. — 2018. — Ne 2 (44).

PaccmarpuBaercs MareMaTHyeckasi MOJICIb TPeoOpPa30BaHuUs YIIIOBOH CKOPOCTH M MOMEHTA Harpy3KH nutudo-
BaJILHOTO Kpyra B (pa3oBoe 3ama3iblBaHue, HeOOXOIUMOE /sl TIOBBIIICHHUs KauecTBa Mpoliecca 00padoTKH 3arOTOBKH,
METOJIMYECKAs TMOTPEITHOCTh YKa3aHHOTO TpeoOpa3oBaHMs W allapaTHbIE CPEICTBA U ero peamu3anuu. [Tpudrna
BO3HHUKHOBEHUSI METOAMYCCKON MOTPEITHOCTH CBsI3aHAa C HEPABHOMEPHOCTBHIO BpAIICHUS NUTH(POBAIBHOTO Kpyra mpu
M3MEHEHHSIX MOMEHTa Harpy3KH Ha HEM, M3-3a Yero BpeMs IOBOpPOTa Kpyra M3 BEpXHEH OMOPHON TOYKH B HIDKHIOIO
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OTJIMYAeTCs OT €T0 BPEMEHH JBIKEHUS U3 HIDKHEN ONOPHON TOUKHU B BepXHIO. IIpeoOpa3oBaHue yka3aHHBIX OTPE3KOB
BpPEMEHH B IIU(POBBIE KOABI OCYIIECTBISIETCS MPSAMOYTOIbHBIMHI UMITYJIbCAMH, YacTOTa CJICTOBAHUS KOTOPBIX KaK MH-
HUMYM Ha TPH NOPS/IKA BHIIIE YaCTOTHI BpallleHHs NUTH(OBATBHOTO KpyTa, OJiaroapsi 4emy IorperHoCTh JUCKPEeTH3a-
MK [TpeHeOpEeXNUTEIHHO Majla. B mepexoIHbIX CKOPOCTHBIX pexXuMax padoThl NITH(OBATBHOIO KPYTa, BEI3BAHHBIX W3-
MEHEHHMSIMA MOMEHTa Harpy3KH, MPEAIoIaraeTcsi, 4To B MpeAenax OJHOro 000poTa Kpyra ero YCKOpeHHE TOCTOSIHHO.
[IpuBeneHHbIe B cTaThe rpaMKK MTOKa3bIBAIOT, YTO C POCTOM YIJIOBOTO YCKOPEHHMS NUTU(OBAIBFHOTO Kpyra MeTOIue-
CKasl TIOTPELIHOCTh PACTET U C POCTOM €ro Ha4aJbHOW YIJIOBOM CKOpPOCTH — mazaeT. [Ipu HeoOXxoaumocTH (a3oBoe 3a-
Na3IbIBAHUE MOXKET OBITh U3MEHEHO OIepaTopoM ULIM(OBAILHOIO CTaHKAa IIyTeM YCTAaHOBKH B MHKPOKOHTpOJUIEpE
COOTBETCTBYIOIIEH BEIMYMHBI TAKTOBOW YaCTOTHI MPH 3alMCH W CYMTHIBAHWN HU(POBHIX KOJOB B IpoOIEcce MOBOPOTA
Kpyra 13 BepxXHel OMOPHOH TOUKH B HIXKHIOI M 00paTHO. [IpakTHuecku Takas CUTyaIiss MOXKET BOSHUKHYTH IIPU yCTa-
HOBKE IUTH(OBAIBHBIX KPYTOB Pa3IMYHOro pajnuyca. CBs3aHO 3TO C TEM, YTO IPH OZHOW U TOU ke YII0BOH CKOPOCTH
nuTrQoBaTbHBIE KPYTH PA3INIHOTO Paanyca UMEIOT Pa3IndHyIO JIMHEHHYI0 CKOPOCTh, YTO OTpaXKaeTcs Ha IMPON3BOIH-
TEJILHOCTH IIpOoLiecca B 30HE 00pabOTKU 3arOTOBKH.

KaioueBsbie cioBa: numdoBaibHBI KpYT, YIJIOBasi CKOPOCTh, MOMEHT Harpys3ku, (a3oBoe 3arasbIBaHue,
yCKOpeHHe, mpeodpa3zoBaHie, TU(PPOBOI KO, METOANYECKAsl OTPEITHOCTb.

Myxkogo3 A. A., Illepemer A. ., Yenean FO. A. AHAIN3 MeTOAOB CHATUSI OCTATOYHBIX HANPSKEHUMH
B MeTaJutnueckux aerassix // Becrauk ATMA. — 2018. — Ne 2 (44).

OnHOM M3 BaKHEHIINX MPUYMH MPEKACBPEMEHHON MOTEPH HEOOXOAUMONW TOYHOCTH, & B HEKOTOPBIX CIIydasx
7 paboTOCIIOCOOHOCTH MAITUHAMY U TIPUOOpaMHU, IBISIOTCS eopManni 0a30BBIX ETaJICH, OTPENEIIONINX B3aUMHOE
TepeMelIeHle Pa3IMyHbIX y3JI0B MAallMH B IIPOCTPAHCTBE, a Takke AedopMay Tell BpalleHus. VM3meHeHne Gpopmsbl
1 pa3MepoB JINTHIX M CBapHBIX JE€Tajleil BBI3BIBAECTCSI OCTATOYHBIMM BHYTPEHHHMH HANpPsDKCHUSMH, BO3HUKAIOIUMHU
B IIpoLiecce HEPABHOMEPHOTO MX OXJIAXKICHHUS, a TAKXKE B IIPOIECCe MeXaHWIecKond oOpaboTku. [l cHWKeHHs ocTa-
TOYHBIX HAIPsHKEHUH B JIUTHIX M CBAPHBIX JIETAIAX C ENBI0 CTAOMIM3ALNH UX TEOMETPUIECKIX Pa3MEpOB MPUMEHSIOT
TepMozaedopMaIoHHbIe U AedopMalioHHbIe MeToibl. Hanbonee pacpocTpaHeHHBIM B YKpauHe U B IPYTHX CTpaHax
SIBIISIETCS] METOZ OTKura. HezaBHCHMO OT NMPUYMHBI MOSIBIICHUS] OCTATOYHBIX HAIIPSHKCHUH, OT)KUT TO3BOJISIET CHU3UTH
HX JI0 HEKOTOPOTO JIOIyCTUMOT'O YPOBHS WM yCTpaHUTh. OJJHAKO 3TOT METOJl UMEET CYIECTBEHHBIE HEIOCTaTKH, Cpe-
I KOTOPBIX 3HAYUTENbHBIE 3aTPAaThl HA CTPOUTEIBCTBO TMEUEH Ui OTXKHIA, TOIUIMBO M DIIEKTPOIHEPTHIO; CHU)KEHHE
npenena NPOYHOCTH M Npefena TeKy4ecTH MaTepHana JeTalal; OKAIMHOOOpa3oBaHUE M OKUCIEHHE; 00e3yriaeposKiBa-
HHUE; pa3ylnpovyHEHHE TepMOOOpPaOOTAaHHBIX CTajeil; IMOBBIIICHHE XPYNKOCTH H3-3a KapOumooOpaszoBanus. OmHHM
HanOoJee EepPCIIeKTUBHBIX METOJIOB CHSTHUSI OCTATOYHBIX HAINPSDKEHUH SBIIsieTCs: BUOPOOOpabOTKa. ITOT METO JIUIIEH
HEJOCTATKOB OTKUTa, HeTpeOoBaTeNneH kK Macce, popme 1 rabapuram JeTaid, IOITOMY SBISETCS OJHUM U3 CaMbIX YHH-
BEPCATBHBIX CIIOCOO0B CHIDKEHNS! OCTATOYHBIX HANPSDKEHHWH B IMTHIX M CBapHBIX AeTaisix. Kpome Toro, sHeprosarparsl
npu BUOpooOpaboTKe Ha MOPSIOK HIXKE, YeM HpU TepMooOpaboTke. B pesynbraTe NMpoBeIeHHOIO B CTaThe aHaIN3a
YCTaHOBIIEHO, 4TO HauboJjee 3PPEKTUBHO MPOU3BOAUTH BUOPOOOPAOOTKY Cpa3y Ha BCEX PE30HAHCHBIX YacTOTax JeTa-
J¥ C peann3alell pekuMa M3MEHEHUS BO3ACHCTBUS BHOPAIIMK B COOTBETCTBHH C MEHSIONIMMUCS PE30OHAHCHBIMHU Ya-
CTOTaMH, OJTHAKO 3TO TPEeOYeT CrennabHON KOHCTPYKIIMU UCTIOIHUTEILHOTO OpraHa 3J1eKTPOMEXaHHUECKOH CUCTEMBI,
OCYIIECTBISIOIIEH BUOPOOOPabOTKY.

KaioueBsie ciioBa: BHOpooOpabOTKa, OCTATOUHbBIE HANPSHKEHMSI, OT)KUT, PE30HAHCHAS 9acTOTa, INTaCTHIECKas
nedopmanys.

OuabxoBckas O. JI., Pemtetnsik T. B., FOpuenko A. B. Co3ganune cucreMbl aBTOMATH3ALMU Npolecca obec-
NeYeHUs CTAHIUU CKOPOH MeIMIIMHCKOM MOMOIIHM CAHUTAPHOro TpancnopTa // Becrauk AT'MA. — 2018. — Ne 2 (44).

CraThs IOCBAIICHA aKTyabHON Ha CETOTHSAIIHUN IeHb MPOOIeMe ONTHMAIBHOTO PACTIPEICICHUS CAaHUTAPHO-
TO TPAHCIOPTA IS CTAHIIMU CKOPOU MeAUITMHCKOH noMomt. CTaHIs CKOPOH MEIUITMHCKON TIOMOIITH SIBIISIETCST MEIIH-
LIUHCKUM YUYPEXJEHUEM, KOTOPOE MOAAET KPYIVIOCYTOUHYIO 3KCTPEHHYI0 MEIWLUHCKYIO MOMOIIb B3POCIOMY U JIE€T-
CKOMY HaceJIEHUIO Ha JIOTOCIHUTAIbHOM 3Talle MPH HECUACTHBIX CIIydasX U COCTOSIHUSX, YTPOXKAIOUIUX >KU3HU UITH 3]10-
poBbio. OCHOBHAsE 0OCOOCHHOCTh CKOPOI MEIUITMHCKOMN MOMOIIH, YTO OTJIMYAET €€ OT JAPYTHX BUIOB MEIMIIMHCKOW IO-
MOIIH — ObICTpOTA AckcTBUSA. OMacHOe COCTOSIHHE HACTYIMAeT BHE3AIHO, M IMOTEPIEBIIHA, KaK MPaBUIIO, OKA3bIBACTCS
BJIAJTU OT JIIOJICH, CIOCOOHBIX 0Ka3aTh MPO(PECCHOHATBHYIO METUIIMHCKYIO TIOMOIIb, TO3TOMY HYKHO KaK MOXHO OBICT-
pee TOCTaBUTh MEIHKOB K IAllMEeHTY. 3a/1ada paclpeieleHus] TpaHCTIopTa sl CTAaHIIMKA CKOPOI MEIUIIMHCKOM TOMOIIN
ABJISICTCA BaXXHBIM 3B€HOM. BoJbIioe 9rcio mpukiIagHbIX 3a/1a4 U3 pa3IuIHbIX 001acTel 3HaHUH (B TOM YHCIIE U MEIH-
[IMHE) CBOJUTCSA K ONTHMAIBHBIM 3afadaM. ONTHMaNbHOE KOJMYECTBO TPAHCIIOPTA MOKET MOBBICHTH TPOU3BOAUTENb-
HOCTB TPYZa, TOBJIHUATH Ha IPEIOCTABICHNE CBOCBPEMEHHOW M KaueCTBEHHON MEIMIMHCKOW momomin. Pa3paboTanHas
CUCTEMa MMOMOTaeT paccuuTaTh TaKHe MOKAa3aTeNH KaK: KOJUYECTBO BBI30BOB B TEUEHHUS r0/a, KOJIWYECTBO BHI30BOB
C TOCTIMTANTU3AIMed 1 0e3 TOCIHUTAIN3AlNHN, CPeIHEe BpeMsl OOCIYKHBAHUS OJHOTO OOJBHOTO, CYMMAapHBIC 3aTpPaThI
BpPEMEHHU Ha OOCITy>)KHBaHHE, pacyeT ONTHMAIBHOTIO KOJIMYECTBA TPAHCIIOPTA, BBEJCHUE CTATUCTHKH BHI30OBOB. JlaHHBII
(YHKIIMOHAT aBTOMATU3MPOBAHHOW CHCTEMBI OOCCIICUCHHS CTAHIIUU CKOPOW MEIUIIMHCKON MOMOIIM CAHUTAPHBIM
TPAHCIOPTOM MTOMOXKET COKPATUTh BpeMs HMPUOBITHA dKHITaXa CKOPOH METUIIMHCKOI MOMOIIM K MECTY BBI30Ba, OITH-
MHU3HPOBaTh pabOTy CTAaHLIUI CKOPOW MEAUIIMHCKON MOMOIIM M 00ECHEYNUTh TOTOBHOCTh MEIUIIMHCKUX OpraHU3alui
K OKa3aHUI0 MEIULMHCKON IIOMOIIM NPU SKCTPEHHOW FOCIMTAIN3ALMU Ul OKa3aHUsl CBOEBPEMEHHON U KaU€CTBEHHOM
MEIUIIUHCKON ITOMOIIIH.
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KaioueBsbie ciioBa: cTaHIus CKOPOH MEIUIIMHCKON TTOMOIIIHN, BpeMsI 00CITy>)KUBaHUs, CAHUTapHBII TPAHCIIOPT,
KapThl BHI30BOB, aBTOMAaTH3aLMs, paclpe/ielieHHne TPaHCIopTa, HHPOPMAIMOHHAsI CHCTeMa, MOJIENb, MOJIETMPOBAHHE,
ONTUMAJILHOE KOJIMYECTRO.

IMupun U. K., Illepemer A. ., UBuyenkoB H. B. O030p coBpeMeHHBIX MeTO0B BHOPOIHATHOCTHKH
NOAIIMIHUKOB M npeumymiectsa npuMeHenusi cuctembl SIEMENS SIPLUS CMS nus1 o0ecieyeHusi paHHero
KOHTPpoJs noBpexaennii // Becrauk II'MA. — 2018. — Ne 2 (44).

[MommumHuK KayeHus sBIsieTCsl HanboJee paclpoOCTPAHEHHBIM 3JIEMEHTOM KOHCTPYKIMH JII000r0 POTOPHOTO
MeXaHHU3Ma M, B TO K€ BpeMsi, HanOoJjee ySI3BUMBIM 3JIEMEHTOM, KOTOPBIN ONpesienseT padboTOCIIOCOOHOCTh U JIOTO-
BEYHOCTH JIIEKTPOMEXaHWYECKOW CHCTeMBI. JledeKThl TOANNITHUKOB MOTYT IPUBECTH K BBIXOJY U3 CTPOSI MeXaHHWYe-
CKOT'0 Y3J1a MJTM MAIllMHEI B 1I€JI0M, YTO B YCJIOBHSIX CEPHHHOTO MPOU3BOJICTBA IIPUBOJHUT K 3HAYUTEILHBIM yOBITKAM IS
npeanpusatud. [losToMy B mocnegHee BpeMsi MOSBISIFOTCS CHCTEMbI PaHHEro KOHTPOJISI BBIXOAa OOOPYZOBAaHUS U3
ctposi, Takue, kak SIEMENS SIPLUS CMS, paccmarpuBaeMasi B craThe U pabotaromas coBmectHo ¢ MindSphere (00-
Ja4Has OTIepallMOHHAs CHCTeMa I IIPOMBINIUIEHHOTO HHTepHeTa Bemeil — [loT) u oTkprIBaroIas COBEPIICHHO HOBEIE
BO3MOKHOCTH. MorrHast obnagHas miatdopMa mpeaHa3HadeHa s aHaim3a OONBIIOr0 0ObeMa NAaHHBIX U TO3BOJISIET
KOHTPOJINPOBATH MapK MAIIKH 10 BCEMY MHPY C LENIbI0 00CITyKUBaHMUS, YTOOBI COKPATUTH BPEMS MX IPOCTOs.. MeToas!
BHOPOAMATHOCTHKA OCHOBaHBI Ha HCIIOJIb30BAHMM YAaCTOTHBIX XapaKTEPHCTHK CHTHAJIA, OHU OOBIYHO aHAIU3UPYIOT
BBICOKOYACTOTHBIE YYAaCTKH W BBIMOJHSIIOT MOUCK MOBTOPEHHUH AAaHHBIX y4acTKOB. MeTOo/bl, HCIONB3YIONIEe BPEMEH-
HblE XapaKTePHCTHKH CUTHAJIA, YacTO BBOIST XapaKTEpPHBIE MapameTpbl, HalpUMep TaKHe, KaK MHKOBBIH YPOBEHB,
cpe/iHee OTKJIOHEHWE 3HAueHMH, MOJCYET YAapHOTO MUMITYJIbCca, CKOJNIB3SIee CpeHee 3HaUeHHE U Jpyrue MapaMeTphl.
BonpmmHCTBO M3 pa3paboTaHHBIX METOAOB BHOpoamarHocTuku qocTynHo B cucteme SIEMENS SIPLUS CMS, koto-
past 3aIUChIBAET U aHAITM3UPYET MEXaHUUECKHUE NIEpEMEHHBIE, IIOJIyUeHHBIE U3 MAIIMH, HHTETPUPYET UX B IPEAMETHYIO
00JIacTh aBTOMAaTH3aIlMK M IPEIOCTABISAET BCIIOMOTATENbHBIC CPEACTBA ISl NMPUHSATUS PEUICHUH OOCIYyKHBAIOILEMY
TIePCOHANyY, onepaTopaM U pykoBoAcTBY. OTkpriTast apxurekrypa cuctembl SIEMENS SIPLUS CMS u s¢dextuBHOE
B3aUMOJAEHCTBHE MEXIY BCEMH KOMIIOHEHTAMH aBTOMATH3ALMH MO3BOJITIOT KOHTPOJIMPOBATH COCTOSHHE MEXaHHJe-
CKUX KOMIIOHEHTOB Ha BCEX YPOBHSIX.

KnioueBsie ciioBa: BUOpoiMarHocTrka, 1eeKThl MOIINITHIKOB, CHCTEMa PaHHETO0 KOHTPOJIS BBIX0/1a 000py-
JIOBaHHMS M3 CTPOS, MPOMBIIUICHHBI HHTEPHET BEeUIEH.

lepemer A. U., lIxkanukos M. B., Yenens 0. A. CuHTe3 cHCTeMBbI yNIPaBJIeHHUs 31eKTPONPHUBOIOM MO-
CTOSIHHOTO TOKA Ha 0a3e JUCKPEeTHOI0 BpeMeHHOro 3kBaJjiaiizepa // Becthuk II'MA. — 2018. — Ne 2 (44).

Bo3MokHOCTH COBPEMEHHOM BBIUMCIUTEIBHON TEXHUKHU MTO3BOJISIIOT PELIaTh CIOKHEUIINE 3ajauld JUAarHOCTH-
pOBaHMSA, MPOTHO3UPOBAHUS, KIACCH(HUKAINH, BBIMONHATH 3KCIEPTHBIE OIEHKH TEXHWYECKHX OOBEKTOB YIPABICHUS.
Bce oTH 3a1a4m pemaoTcs IporpaMMHBIM ITyTEM U HE TPEOYIOT pa3paboTKHU CIIEIHAIIFHOTO aIlliapaTHOTO 00ecTIeYeHM .
[Ipouecc 3amaHus ’xelaeMbIX JWHAMHYECKHX CBOMCTB TEXHHYECKOTO OOBEKTa MOXHO peajM30BaTh HPOTPaMMHO,
TO €CTh TaKUM 00pa3oM, YTOOBI OOJIBIIMHCTBO BBIYHCIUTEIBHONH pabOTHI BBINONHSIIACH C ITOMOIIBIO MPOTrPAMMHOTO
KOJla, KOTOPBIH, HE HUCIIOJIb3Ys TEOPHIO CTAaHIAPTHBIX XapaKTEPUCTUYECKHX ITOJMHOMOB, YUUTHIBAET 0a30BbIE JHHAMU-
YeCcKHne 0COOEHHOCTH peajibHOro 00beKTa YIpaBieHUs! 1 00ecIieunBaeT eMy KejaeMble TUHaMIYeckne cBoiictBa. Pabo-
Ta TOJIb30BATEN IPU TAKOM IIOIXO0/€ CBOAUTCS K MUHUMYMY — OH JIMIIb 33/1acT HYKHYIO IIEPEXOAHY0 (PyHKIHUIO rpa-
¢duyecKkuM ImyTeM WM B BHAE Habopa Touek. [Ipu ocyliecTBIeHNH CHHTE3a aBTOMAaTU3HPOBAHHBIX AJIEKTPOMEXaHUYe-
CKHX CHCTEM METOJIOM IMCKPETHOTO BPEMEHHOTO 3KBaniaii3epa 3aJaroTcsi HE (PUKCHPOBAHHBIEC MOJOXKEHHS KOpHEH,
a JKelraeMble TIepexoHbIe (DYHKINH, KOTOpPBIE HE BEIOMPAIOTCS M3 HEKOTOPOTO MEPEuHs CTaHIapTHHIX (OpM, a 3a/1ar0T-
Csl ICKJTFOUMTENIFHO UCXOSl U3 TEXHOJIOTHYECKUX TPEOOBAHUH K AIIEKTPOMEXaHWYECKOW CHCTEME U BOBMOXKHOCTEH Tex-
HUYECKOH peaM3aliy Ha BEIOpaHHOM BHE 000pyaoBaHus. sl yIrydIeHns: BO3MOXKHOCTEH TEXHHUYECKOH peann3aiun
C TIOMOIIBIO TIPOTPAaMMHBIX CPEJICTB, JKeJaeMyI0 MEepeXOJHYI0 (YHKIHMIO eJecO00pa3Ho MPEeCTaBIsATh B YHCICHHON
(muckpetHoil) gopme. B craThe ocymiecTBiseTCs CHHTE3 OJHOKOHTYPHOW CHCTEMBI THPHCTOPHBIN MpeoOpa3oBareb-
JIBUTATENb MOCTOSTHHOTO TOKa 0e3 y4yera 0OpaTHOM CBSI3M 110 3JIEKTPOABMKYIIEH CUIle ABUTATENs Ha Oa3e TUCKPETHOIO
BPEMEHHOT0 3KBanaii3epa. Y CTaHOBIECHO, YTO YBEIMYEHHE KOJINYECTBA YPOBHEN AUCKPETH3AMN M YMEHbIIECHHE TIepruoa
KBaHTOBAHHS BPEMEHHOTO 3KBaJslaif3epa MPUBOINUT K COKPAIIEHUIO HHTETPAIbHON KBaApaTHYHON OIIMOKY MOTy4eHHON
mepexoqHoil GyHKIHMK OT xemaemoi. Kpome Toro, 4acToTel KoneOaHWii, HAOMIOZAEMBIX Ha MEPEXOIHBIX (QYHKITUIX,
YBEIMYHMBAIOTCS, @ AMIUIUTYBI KOIEOaHUH — YMEHBIIIAIOTCA.

KurodeBnbie cj10Ba: AUCKPETHBIM BPEMEHHOW HJKBanai3ep, SIEKTPOMEXaHUYECKas CHCTEMa, SJIEKTPOIPHBOJ
MIOCTOSIHHOT'O TOKa, CUHTE3.

IIncemenkosa T. A., 3udopos K. A. UHHOBanMOHHBIE METOABI MOATOTOBKH CIENMAJNCTOB HHKCHEPHO-
ro npopuis // Becruuxk AIFMA. — 2018. — Ne 2 (44).

B pabote momHMMAIOTCA aKTyaJbHBIE BOIPOCHI COAEPXKAHWS IOATOTOBKH COBPEMEHHOTO HH)XXEHepa-
KOHCTPYKTOpa (MEXaHHKa) B IUIOCKOCTH OOILIEH M NMPOeCcCHOHATILHON COCTaBIISIONIEH 00pa30BaTENIbHBIX MPOrPaMM.
[Ipoananu3upoBaHbl cyniecTBytomue 1 Oyaymue npodeccun u TpeOOBaHUS K CHENUATNCTY MHXXEHEPHOTO Hpoduiis
B €BPONEHCKOM IpocTpaHcTBe. Peanyy, TEeHIEHIMN U TPOTHO3bI UCCIIE0BaTeNel YKa3blBalOT HAa Hanbolee MpecThX-
Hble Tpodeccuy OyIyIiero, KOTopsle o0Opa3yloTcs Ha TpaHWIle TYMaHHTapHOTO M TeXHHYECKMX MHpoB. KirtoueBbie
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KOMITETEHTHOCTH CIIEINAIICTOB B 3TUX MPO(ecCusIxX OTPaXaroT B3I BHEIIHUX 3aKa3duKoB. PaccmoTrpena npodeccns
MIPOMBILIUICHHOTO AM3aiiHepa, KoTopas HanboJiee ApKO MPEJCTaBIAeT CIUSHUE KIaCCUYECKON MHKEHEpUHU U Au3aiiHa.
CrhenaHblii aHATU3 XapaKTEPUCTHK CIELUAINCTA 10 MPOMBIIIICHHOMY IU3aiiHy, mpuHATHI cTpanamu EC, mo3Bommn
NPUITH K BBIBOAY, YTO B MIPO(ECCHOHAIBEHOHN ESTEIbHOCTH TPEOYIOTCS HE TOJILKO HaBBIKM MH)XEHEPHOU JESTeIbHOCTH
U DCTETUYECKOrO BOCHPUATHS (4yBCTB, BHICHHE), 2 U KOMMYHUKAlMOHHbBIE, aIMUHHCTPATHBHBIE, YIpaBICHYECKHE
HaBBIKH, pa0d0Ta C 3aKOHOJATEILHBIMU aKTaMH, BEACHHs JOKyMeHTooOopoTa u Jp. Onupasick Ha MPOBEICHHBIN aHaAIN3,
KJIACCHUYECKYIO TIOATOTOBKY WH)KEHEPOB, YUMTHIBAas MOJECPHH3NPOBAHHYIO HOPMAaTHBHYIO M 3aKOHOZATENbHYIO 0asy,
TIPEJIOKEHBl HHHOBAIMOHHBIE METO/IbI ITOJITOTOBKH CIICIIHAINCTOB MHXKEHEPHOTO MPOQHIIsL. DTUMH METOJaMH Mpeay-
CMOTPEHO KapJMHAIBHOE PEIIEHUE BONPOca yIyUIIEeH!s] HHXEHEPHON NOATOTOBKY — TapMOHM3ALUS €€ CTPYKTYpHI IIy-
TEM YCHJICHHUsS TYMaHHTapHOH KOMIIOHEHTHI IPH IOATOTOBKE MHXEHEepoB. [IpuBeneH mepedeHp y4eOHBIX 3JEMEHTOB,
KOTOpBIE B COBOKYITHOCTH TIPU3BAHBI HAYYUTH COUCKATENS MIPU MPOESKTHPOBAHNUH IICTIOYKH KU3HEHHOTO IUKJIA W3AEITHS
YUYECThb €r0 CBS3b C MAPKETHHIOM, COLMOJIOTHEH, IICHXOJIOTHENH, MEHEIPKMEHTOM W UMETh IPO(eCCHOHAIBHbBIE KOMIIe-
TEHTHOCTH HCCIIEI0BATEIbCKOTO XapakTepa Kak 3((EeKTUBHOIO CpeacTBa aKTHBU3ALUHM KPEAaTHBHBIX CIIOCOOHOCTEH
1 popMupoBaHus NpodeccHoHANBHBIX HABBIKOB.

KimoueBble c10Ba: MH)XEHEP-KOHCTPYKTOP, IPOMBIIUICHHBIN [HU3aifHep, KIIOYeBble KOMIIETEHTHOCTH Mpodec-
cuy OyJy11ero, cofepskaHue MOAr0TOBKH, 0011as U NIpodecCHOHaIbHAs COCTaBIIAIONIAs 00pa30BaTeNIbHOI IPOrpaMMBl.

Hoanecusiii C. B. Ucnonbp3oBaHue MyJIbTHMEINA TEXHOJOTHA B Kypce Omomexannku // BecTHuk
AI'MA. —2018. — Ne 2 (44).

Cratbs MOCBsIIEHa BOIIpocaM MH(OpMaTH3aIMK CUCTEMBI COBPEMEHHOTO 00pa30BaHMUs U BBISBICHHIO BO3MO-
JKHOCTEH HCIOJIb30BaHUs MyJIbTHME A B y4eOHOM IIpoliecce, B YaCTHOCTH — B Kypce OnoMexaHuku. B craTtbe nepeun-
CIICHBl CPEACTBa HMH(OPMALMOHHBIX TEXHOJOTWH M TMOAYEPKHYTa pOJb CIEHUATH3UPOBAHHBIX MYJBTUMEAUHHBIX
CPEICTB, UCIIONB3YEMBIX B Y4eOHOM Ipolecce. ABTOP NPHBOJMT TaKKe IepeuyeHb aKTyalbHbBIX alllapaTHBIX CPEACTB,
KOTOpBIE Yallle BCero UCIONb3yIoTcs negaroraMu. KpoMe Toro, B craTbe onpezeneHbl LelH NCTIOIb30BaH!s MyJIbTHMe-
IMa KaK CpeJCTBa O0YUSHHUS, BBIICJICHBI X OCHOBHBIE CBOMCTBA. [IpH 3TOM MOIUEPKHYTO, YTO CPEAN CBOWCTB MHTEPAaK-
THBHOCTb IIOHUMAETCsI KaK HanOoJiee 3HAYUMOe, YTO M03BOJIAET HHANBHIYAIH3UPOBATh IPOLIECC OOYUCHUS U BKIIOYHTD
CJIyLIaTellsl B aKTHBHYIO JESITEIBHOCTh. Y TOUHSIOTCS TaKKe BO3MOXKHOCTU MYJIBTUMEIUNUHBIX CPEICTB 00y4YeHUs, IpH-
MEHEHHE KOTOPBIX, B CBOIO 0Yepelb, CIOCOOCTBYET IOBBIIIEHHIO 3((EKTUBHOCTH OPraHU3alUH U ONITUMH3AINH yueO-
HOTO TpoIiecca, B TOM YHCIJIE HCIOJIb30BaHNE HECKOJIBKUX KaHaJOB YyBCTBEHHOI'O BOCIIPHSATHS MaTepHana I03BOJISIET
BEIpa0OTaTh M 3aKPETNTHh HOBHIE HABBIKM W YMEHUSI, OJTyUYEHHBIE Ha 3aHATUSAX. MyJIbTUMEIMA TEXHOJIIOTHH MOTYT OBITh
WCIIOJIb30BAHBI JJIS TIPEJICTAaBICHHS 1 00pabOTKH pa3nuyHoro Thna 3HaHuid. Co3naercst HoBast HH(GOPMaIMOHHAs 00pa-
30BaTeNbHast cpesia, B KOTOPOH OINpEEISIFONIMM CTAaHOBHUTCSI MHTETPaIsl 00pa30BaTeNbHBIX M MHOOPMALIMOHHBIX MO-
XOJIOB K COACPKaHHI0 00pa3oBaHMs, METOIOB M TEXHOJIOTHI 00ydeHus. PaccMOTpEeHBI Taxke MOHATHS «THUIIEPTEKCTY,
«THIEPMENINay», «BHPTyaJlbHAs PEATbHOCTB», «TEXHHUECKHE CPEICTBA BOCIPOM3BEACHHS MYJIbTHMEIUaMaTePHAIOB),
OXapaKTepHU30BaH MPOLECC UCTIONB30BaHNs HHTEPAKTHBHOMN JTOCKH KaK HHHOBAIIHOHHOTO Y4eOHOTO MYJIBTHMEIHIHHOTO
CpencTna.

KaroueBbie cioBa: nHpopMaTH3alys, HHOOPMAINOHHbBIE TEXHOJIOIUH, MYJIbTHMEINA, MyIbTHMEIUIHbIE Te-
XHOJIOTMH, HHTEPaKTUBHOCTh, HHTEPaKTUBHAS JOCKA, THIIEPMEINa, BUPTyalbHas PeaJbHOCT.

Muponenxo E. B, T'onuapos A. A., IOnaa A. H., Bacuibea JI. B., KoBasn C. B., Beioye /1. A. UccienoBanue
TEMJIOBOT0 MOJIS TBEPIOCIUIABHBIX IUIACTHH ¢ MHOTOCJIOIHBIM MOKPhITHEeM // BectHuk JITMA. — 2018. — Ne 2 (44).

B nmanHol paboTe OCHOBHOE BHMMAHHE YAENISETCS pacuyeTy TEIUIOBBIX NMPOQMIeH B pe3lie ¢ MHOTOCIOHHBIM
TTOKPBITHEM U TIOKPHITHEM Oe3 ciosl. i3MepeHHbIe TaHHBIE U OITBIT, ITPECTaBICHHBIE B 3TOH paboTe, MO3BOJIMIIN ITPOBE-
CTH JCTANGHBIA aHAIN3 TEMIIEPaTyphl B MHCTPYMEHTE MO Harpy3kou. s morydeHus (aKkTHUECKUX NAHHBIX OBLTH
MIPOBEACHHI MPOYHOCTHHIE HCIBITAHUS TOKAPHBIX PE3IOB C TBEPAOCILIABHBIME PEXYIIUMHU IUIACTHHAMH W3BECTHBIX
¢upm-tipomsBoauTeneid. MicbITaHNs peKpamanich Ipy JOCTIDKEHHH BPEMEHH palOOTHI pes3la, paBHOH 15 MuHYyTaM,
WIA TPU AOCTWKEHUH KPUTHYECKOTO M3HOCA pexymied mmacTuHbl. [locTpoeHa mMaTeMaTHueckass MOAETHh TEIUIOBOTO
MOJII METOJIOM KOHEUHBIX 3JIEMEHTOB Ha MPUMEpE PeXyIIero MHCTpyMeHTa. Co3laHO MPHUIIOKEHHE Ui MPOBEACHUS
YHUCJICHHBIX PAacYeTOB, 3JIEMEHTHl KOTOPOTO MOTYT OBITh MCIIOJIB30BAHBI [UISI YHUCIEHHBIX PAcueTOB MPHU PEIICHUH IO-
JNOOHBIX 3a/1ad. PacdyeTsl MOKa3bIBAIOT, YTO MOKPHITUSI C HU3KOW TEIIONPOBOTHOCTBHIO CIIy)KAaT B KaueCTBE TEIJIOBOTO
9KpaHa. JTO, B YACTHOCTH, NPUBOJMT K OOJiee BHICOKUM TEMIIEpaTypaM Ha MOBEPXHOCTH MHCTPYMEHTA, B TO BPEMs KaK
TeMIlepaTypa B IOJUIOKKE yMEHbILEHa. YMEHBIICHHE IIaCTHYECKOH ae(opMaliy B IOMI0KKE CYMTAETCS BAXKHBIM
(axTopoM GoJiee TUTENBHOTO CPOKa CIIyKOBI HHCTpyMeHTa. MOXKHO c/iesiaTh BBIBOJ, YTO HOBas pa3paOoOTaHHas MO-
JIeTIb TI03BOJISIET C/AENATh HE TOJIBKO MOAPOOHOE M KOJMYECTBEHHOE MCCIIEJOBAaHHNE MOKPBITHS, HO TaKke 00ecrieunBaeT
opoOHyI0 (HU3MYECKyI0 TeMmneparypy B HMHCTpyMeHTe. [laHHas pabOoTa MO3BOJSIET YaCTHYHO CHU3UTH 3aTPaThl
Ha TPOBEJICHHUE YKCIIEPIMEHTAIBHBIX HCCIICOBAHUH MPH U3YIEHUH BOIIPOCA PACTIPEICIICHIS TEMIIEPATYPHI B PEXKyIIEM
HHCTPYMEHTE.

KiaroueBbie ciioBa: MexaHn4eckas 00paboTKa, TBepIOCIDIABHEIEC TIACTUHBI, MHOTOCIIONHBIE IOKPBITHS, YCIIO-
BUS TIpOLIECCa Pe3aHus, TEIJIOBOE M0JIe, KOHBEKTHBHBIN TETIIO0OMEH.
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ABSTRACTS

Bondarev S. V., Menafova Yu. V. Designing an automatic technological line for the transportation of
materials for the process of hydrophobization // Herald of the DSEA. — 2018. — Ne 2 (44).

One of the requirements for electrodes for manual arc welding is the compliance before welding of the mois-
ture-regulated coating, which is achieved by preliminary high-temperature baking for a long period of time. This leads
to an additional consumption of electricity and a significant increase in the cost of welded structures. When conducting
welding operations in the open air, calcination is problematic due to the specific operating conditions. In order to obtain
moisture-proof electrodes that provide stably high welding-technological properties with favorable hygienic characteris-
tics, regardless of the conditions and duration of storage, a special technology for their production was developed. To
the process of manufacturing electrodes within the framework of the existing technology, an additional technological
operation, hydrophobization, is introduced, which occurs with the help of a designed installation. The process of hydro-
phobization itself consists in the treatment of electrode coatings with moisture-resistant compositions. For this purpose,
compositions of different compositions can be used, for example, polymer compositions or solutions based on organo-
silicon compounds and the like. Attempts have been made to hydrophobize silicone compounds and electrode coatings,
which also have a porous structure. For this purpose, the products of hydrolysis of ethylsilicate (Tetracthoxysilane) and
hydrophobizing polyethylene- and polymethylhydro-siloxane fluids of GKZh-94 and GKZh-94g were used for this pur-
pose. Hygroscopicity of electrodes after treatment with such coatings is significantly reduced. The moisture-proof elec-
trodes obtained in this way were subjected to technological tests in production conditions. The results of the tests
showed that the mechanical properties and chemical composition of the weld metal are not inferior to the properties of
the metal welded by conventional electrodes that passed the preliminary calcination at 350 ° C for 2 hours. Thus, the
developed plant allows obtaining moisture-resistant electrodes with high welding-technological properties and eliminat-
ing high-temperature processing of electrodes before their use, simplifying the conditions for storage, packaging and
transportation of finished electrodes.

Keywords: manual arc welding, electrode, coatings, hydrophobization, production, calcination, composition,
mechanical properties, production conditions.

Bykovskyi O. G., Lapteva G. M., Pasko N. P. Features of the formation of plasma coating, depending on
the type of deposited materials // Herald of the DSEA. — 2018. — Ne 2 (44).

The thesis is devoted to research important issues such as the temperature of the plasma jet of metal particles,
the pressure on its substrate wetting and spreading of the sprayed material on the substrate, and correcting existing tech-
nology coating on the basis of the results.

Measured temperature and particle structure sputtered materials in the form of live wires and powder consider-
ing the simultaneous influence of plasma flow. Measured value pressure plasma jets and its influence on the formation
of the coating. The nature of the spreading of drops of liquid alloy depending on the substrate surface. The graphic de-
pendence of the influence of shot blasting time on the morphology of the treated surface and the strength of the adhe-
sion of the plasma coating to the substrate are established. The dependence of the optimal ratio of the droplet size and
the micro relief is constructed, which ensures the greatest strength of the coating applied by the current-carrying wire.
Adjusted existing technology and equipment to improve deposition efficiency coatings obtained using live wire.

Keywords: plasma spraying, current wire, fracture, adhesion, calorimetry, microrelief of surface, wetting the surface.

Vlasov A. F., Kushchiy A. M. High-performance method manufacturing of steel constructions // Herald
of the DSEA. — 2018. — Ne 2 (44).

Increasing the productivity of manual arc welding (welding) and finding new types of raw materials for their
production is one of the main tasks facing the developers of welding and surfacing materials. One of the effective ways
to increase productivity (deposition rate and hourly melting rate of electrodes) is the exothermic mixture adding in the
form of iron oxides and aluminum powder into the coating composition in quantities sufficient for its formation. Statis-
tical models have been developed that make it possible to determine the optimum content of the exothermic mixture and
the thickness of the coating of the electrodes with minimal losses of the electrode metal in determining the maximum
values: the electrode meltdown coefficient a,, the electrode coating melting rate, the efficiency of the electrode heating
7., the 0,/0, heat ratio, the optimum melting point of the electrode V., and the efficiency heating of the product. The
components of the experimentally determined instantaneous thermal balance of the melting of the electrodes with the
exothermic mixture in the coating are given. The mechanical properties and chemical composition of the weld metal
performed by different batches of developed electrodes show that these electrodes completely satisfy the requirements
of GOST 9467-75 to electrodes of the types E46 (ET-3), ESOA (ET-2) and EE60 (ET-4). The content of gases in the
metal deposited by the electrodes with the exothermic mixture is close to the values typical for electrodes with the basic
type of coating. The maximum value of the electrode melting coefficient is at an exothermic mixture content in the
range of 40...55 % and a coating mass ratio of 0.6 ... 1.0. The optimum value of the melting rate of the electrode is at an
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exothermic mixture content in the range of 40...55 % and a coating mass ratio of 0.4 ... 0.8. The maximum melting point
of the electrode coating is at the content of the exothermic mixture in the range of 35...55 % and the coating mass ratio
is 0.6...0.65 and 0.9...1.0. The maximum value of efficiency heating of the electrode 7, is at the content of the exother-
mic mixture in the range 40 ... 60 % and the electrode coating thickness (0.9...1.4)-10~ m.

Keywords: manual arc welding, productivity, electrode coating, surfacing coefficient.

Vovk A. A., Berezhnyy S. P., Kapustian A. E., Osipov M. Ju., Andrushchenko M. 1., Brykov M. N. Wear
resistance of high-carbon alloys under hydroabrasive wear conditions // Herald of the DSEA. — 2018. — Ne 2 (44).

The hydroabrasive wear tests in natural working environment were carried out for 120Mn3Si2 steel after quenching
from various temperatures, as well as for metal deposited by experimental electrodes. The composition of the electrode coat-
ing provides a welded layer, which is identical in chemical composition and structure to the surfacing obtained by the T1IT-
AH170 powder wire. Experimental samples of 75x50x5 mm are installed near the reference (Ct3) in the working path of the
slurry pipeline of the I'TIIT-15 dredger. A characteristic feature of wear of the details of the working path of the dredger is a
large range of conditions for the destruction of surfaces, since the angle of attack of the hydroabrasive flows can vary from 0°
to 90°. At small angles of attack, fracture occurs mainly due to corrosion. If the angles of attack approach the critical one then
failure occurs in the mode of mechanical wear. Samples were installed by the ribs against the hydroabrasive flow, so the tests
occurred simultaneously both in the mode of corrosive wear (lateral surfaces) and in the mode of mechanical wear (edges of
samples that wear at large angles of attack). Tests were conducted in the period May-December 2017.

As a result of the tests, it was found that the corrosive wear of hardened steel samples of 120Mn3Si2 is five
times higher than that of Ct3. However, their resistance to a mechanical component of hydroabrasive wear is on aver-
age five times higher. Therefore, the mass wear of the samples of steel 120Mn3Si2 and the reference samples was the
same. The mass wear of the welded samples was three times less than the standard ones. This shows that the weld metal
is more resistant to both the mechanical component of hydroabrasive wear and to corrosion.

Keywords: hydroabrasive wear, high-carbon steels, surfacing, mechanical wear, corrosion, wear, wear resistance.

Gavrish P. A. Ehe factors influencing formation defects of the welding copper with steel // Herald of the
DSEA. —2018. — Ne 2 (44).

Work purpose: to generalize the major factors influencing quality welded compounds of copper with steel and
offer the directions promoting improvement of quality, elimination of defects. Offers have to be directed to decrease in
amount of defects.

Defects of welded connections reduce operability of welded details. It is established that when welding alloys
on the basis of copper and welding of copper with steel formation of cracks, both in a welded seam, and in a zone of
thermal influence is possible. At a big thickness of metal and multipass welding two types of cracks are observed.
Cracks of the first type are formed in a welded seam to high temperature of welding, a surface of such cracks dark with
traces of strong oxidation, and the break has intercrystalline character, such cracks are hot crystallizational. Cracks of
the second type, are formed in a zone of thermal influence. Their surface which isn't oxidized absolutely or a little oxi-
dized. As a rule, such cracks are formed in a zone close to a seamat distance 0,8... 2,5 mm from alloyage border.

An integrated approach to improvement of quality welding in the directions is necessary for decrease in a
possibility of formation of the defects: improvement of the thermal condition for details, developing modern electrode
materials, application of the methods reducing formations of the eutectic layers.

The important role on formation of defects is rendered by chemical properties of copper and iron, a big differ-
ence in coefficients of heat conductivity, melting temperatures, low permeability of copper in iron and gland in copper.

Keywords: welding copper with steel, crystallizational cracks, hot crack, defects of a welded seam.

Grin A. G., Zharikov S. V., Sotsky I. M. Improvement of mechanical properties of working surfaces of
machine parts through the material of a powder coil shell // Herald of the DSEA. — 2018. — Ne 2 (44).

The influence of the shell material, its state on the quality of deposited metal and welding-technological properties of
self-shielding flux-cored wire (SFW) is considered in this work. The results of the study of non-metallic inclusions in the tapes
of grade 08k, widely used for the production of flux-cored wire and experimental thermally improved tape 651" are present-
ed. It is determined by the research that the metal of all samples is contaminated mainly by small sulfide non-metallic inclu-
sions of irregular and angular shape, as well as by those of film type. The narrowing of the size interval in the direction of
decreasing the value of non-metallic inclusions in the tape with an increased content of Mn and Si is determined. The relation-
ship of contamination of the shell material and of the deposited metal is shown. The dominance of smaller inclusions in the
deposited metal as compared to the initial materials is formed, it is explained by the high intensity of mixing of the metal and
the slag in the welded pool, followed by the transition of non-metallic inclusions to the slag phase.

The influence of the surface roughness of the shell SFW on the stability of combustion of the welding arc
is considered, that in its turn reflects the quality of the deposited metal. The relationship between the hardness of the
shell metal after the dragging of the SFW through the dies and the roughness of its surface is shown. The profilograms
of the state of the surface of wires, the oscillograms of current and voltage during surfacing by the materials investigat-
ed and the coefficients of the pulsation of the welding parameters depending on the roughness value are given. The cal-
culated values of the pulsation confirmed the assumption about the influence of the state of the shell surface and its ma-
terial on the stability of the surfacing process. This phenomenon is associated with the stability of the contact between
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the currenting jet and the wire, as well as with the decrease of the mechanical resistance of pushing the wire as it moves
into the arc zone. Extension of the operating range of the surfacing modes of wires with the shell of tape 65I" has been
achieved, that is explained by a more stable feeding of the wire into the arc zone, and also by a reliable contact, which
improves at the decrease of roughness of the wire surface.

Keywords: self-shielding flux-cored wire, shell material, non-metallic inclusions, surface roughness.

Grin A. G., Trembach B. A., Trembach I. A. Modern material for increasing wear resistance of the ma-
chine parts by surfacing at hydroabrasive wear // Herald of the DSEA. — 2018. — Ne 2 (44).

It is shown that the competitiveness of ore mining and processing works and enterprises and the enterprises of
extractive companies depends on the service life of worn-out components, the durability of which is determined by the
materials used. Review of literature showed that the most durable materials are steel with a solid matrix such as marten-
site, or martensite with a small amount of austenite with a moderate amount of strengthening phase in the form of very
solid particles of compact round shape. In addition, the deposited metal should have sufficient corrosion resistance for a
specific tribocorrosion system.

Examples of self- shielded flux-cored wires (S-FCAW) of both domestic and foreign make are given. Accord-
ing to the results of the information review of modern surfacing materials for the conditions of hydroabrasive wear, the
following groups of steels with carbon content of can be identified: 0.4-0.5 % C; 0.8-0.9 % C; 1,2-1,5 % C. In each
group, subgroups can be identified, with different chromium content: 5—7 % Cr and 10—12 % Cr. High-carbon surfacing
materials are characterized by a higher content of carbide or carboborrid-forming elements. Developing new surfacing
materials, it is necessary to conduct studies of alloys with low content of expensive elements, that is, low-cost-alloyed
materials corresponding to the content of carbon. Particularly interesting is the study of the combined effect of Cr, Ti,
Nb with addition of Cu or Al on the corrosive component in conditions of hydroabrasive wear, as well as determination
of their correlation, mechanical properties and characteristics of the oxide film.

Keywords: surfacing, S-FCAW, matrix, martensite, strengthening phase, hydroabrasive wear.

Kassov V. D., Kabatsky A. V., Berezhnaya E. V., Malygina S. V. Technological features of making and
weld depositing with the use of flux cored wire of elaborate design / Herald of the DSEA. —2018. — Ne 2 (44).

The aim of the presented work is improving of technology of wear resistant weld depositing by the flux cored
wire of elaborate design. The wire of the offered construction is made by twisting of tube from a steel ribbon with add-
ing inside of it alloying charge and welding wire. The use of welding wire assists the increasing of inflexibility and up-
grading of weld depositing quality, as replaces ferrous powder in a flux cored wire. Thus the drops of electrode metal
are formed on the tip of metal wire. That results in more complete melting of charge. The amount of charge is dimin-
ished on 10 % due to the exception of ferrous powder. Addition of wire also assists diminishing of content of hydrogen
and nonmetallic inclusions in the metal, and increases the productivity of weld depositing. The chosen variant of wire
construction is realized at development of technology of weld depositing of surfaces of details working in the conditions
of intensive wear. The process of weld depositing was made by the indicated wire of 5 mm diameter by submerged arc
welding. To improve the mechanical properties of the metal and its resistance to cracks, the weld metal was modified by
magnesium, which was added as a magnesium aluminum alloy (in an amount of 5-8%) to prevent magnesium burnout,
and to facilitate crushing and grinding. The chosen construction of flux cored wire allows to improve quality, productiv-
ity, technologicalness both at making of wire and at implementation of weld depositing. Application of flux cored wire
of the chosen construction and composition at weld depositing of wear resistant surface allowed to get a deposited metal
with a favorable structure, and lower content of harmful admixtures. All of it provides the increasing of plastic proper-
ties, shock viscidity and hot crack resistance of deposited metal. Hot-resistance of metal also increases due to cleaning
of borders of grains from the fusible harmful admixtures of sulphur, lead, tin, oxides and other compounds. Tests also
showed that the researched flux cored wire had also high enough welding-technological properties: excellent forming of
bead, good separability of slag crust. The results of researches allow to recommend the use of the considered flux cored
wire on a production at weld depositing of working surfaces of threadbare details.

Keywords: wear-resistant surfacing, powder wire of complex design, charge, flux, modification of welded
metal, magnesium.

Kushchiy A. M. The high-performance materials for repair of parts of cars from low-alloy and medium-
carbon steels // Herald of the DSEA. — 2018. — Ne 2 (44).

Methods of obtaining from the heat of sodium aluminate with satisfactory viscosity and caustic module are
considered, the effect of leaching time and concentration of sodium hydroxide in the initial solution on the transition to
the liquid phase from the heat of silicon, aluminum and alkali, and also the values in viscosity, density and caustic solu-
tion module; to improve the binding properties of the aluminate, it was introduced into a solution of dextrin or starch, in
order to increase the viscosity of the aluminate at its constant density. The binding, obtained from sodium alumina and
starch, is characterized by lower viscosity compared to the original aluminate at the same density in both cases, alt-
hough usually when the starch is introduced into the alkaline solution and its boiling, the viscosity of the latter increas-
es. Investigation of the structure of the samples was carried out indirectly, by studying the features of their structure on
the imprints (replicas) taken from the hardened surface during drying out the binding. It has been determined that boil-
ing of aluminate with starch allows to obtain binding to high density values and reduced viscosity values in comparison
with the original aluminate, which ensures satisfactory conditions of pressing and required durability of the coatings,
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but in the manufacture of electrodes containing in the coating scale, the use of this binder worsens the process of their
manufacture compared with the use of liquid glass, therefore, to eliminate these drawbacks of the process of manufac-
turing electrodes with scales in the coating, to the glass chloramphenesial last injected cement. Electrodes manufactured
in this way, characterized by high mechanical strength of the coating, withstand the test, the swelling of the coatings
was not detected.

Keywords: electrode coating, sodium aluminate, binder, high-performance electrodes, welding.

Lavrova E. V., Mekh K. O. Modeling of the thermal process of welding and surfacing with controlled
transfer of electrode metal // Herald of the DSEA. — 2018. — Ne 2 (44).

The modeling of the formation of the weld pool is presented under the action of current pulse pulses and with
its transverse oscillations. In the proposed method of welding and surfacing, the factors influencing the formation of the
surface of the weld pool melt under the action of gravity without the use of controlled transfer of the electrode metal
and the inertial force, and with the use of controlled transfer of the electrode metal, as well as the electrodynamic pres-
sure of the arc, which is countered by capillary pressure surface tension) and internal pressure in the melt, which en-
sures the constancy of the volume of liquid metal with variations in the shape of the surface.

It is established that the transfer of metal depends on the ratio of the forces applied to the drop at the end of the
electrode. The values of these forces can be regulated by the chemical composition of the coating, the coating mass ra-
tio, the welding regime, thereby influencing the droplet size in order to improve the technological properties of the elec-
trodes. If mechanical oscillations are used to control the heat and mass transfer from the end of the electrode to the weld
pool, a new inertial force appears, which depends on the mass of the droplet and the acceleration of the end electrode
movement that changes during surfacing. To compare the two calculated values of the sum of forces without the use of
forced transfer and the sum of forces with controlled transfer, a coefficient K (t) is introduced, which shows the effect
of the inertia force obtained from forced mechanical transfer of the electrode metal to a drop of liquid metal.

The influence of inertial force on the balance of forces acting on a drop of electrode metal is determined. The
sum of forces, taking into account the inertia force, exceeds the sum of forces without it by almost 2 times.

It has been found that by regulating the dimensional design parameters of the device in question and the speed
of rotation of the exciter, it is possible to obtain a multiple increase in the tearing force of the droplets of the melted
electrode as compared to conventional feeders. Due to this, a controlled regularity of the transition of liquid metal drop-
lets into the weld pool is achieved, an increase in the quality of the weld metal and a reduction in the probability and
appearance of defects of the type of fusion. The results obtained are recommended for use in further studies.

Keywords: controlled transfer of electrode metal, thermal processes, inertial force.

Leshchinskiy L. K., Matvienko V. N. Selection of hardfacing technology for multilayer composition con-
taining the ductile sub-layer // Herald of the DSEA. — 2018. — Ne 2 (44).

It’s shown that the possibility of the effect of the ductile sub-layer on the thermal resistance of hardfacing mul-
tilayer composition containing the ductile sub-layer in a good agreement with the results of the investigation of the
crack propagation in deposited metal with ductile inter-layers. One of the ways to improve the thermal fatigue re-
sistance of the surfaced products is the use of a ductile sub-layer of low carbon low alloy steel and of nickel-chromium
austenitic steel. But to realize this possibility depends on the chemical composition of the sub-layer which is determined
by the dilution degree with the base metal, on the one hand, and the working layer, on the other. The studies results
showing that the calculated values of the penetration zone size during surfacing with a tape electrode depend on the
melting temperature and the thermal conductivity of the base metal. To prevent the increase in the size of the fusion
zone of the austenitic sub-layer allows using the differential method of selection of the heat input with the consideration
of the correlation of the melting point of the mild steel and austenitic steel. The heat input of the outer layer surfacing
should correspond to the nominal one at the same melting temperature of the materials of the working layer and the sub-
layer. When surfacing the sub-layer on the base metal, the heat input value may be the same or lower than the heat input
of the working layer surfacing. If the sub-layer material melting temperature is lower than the working layer material
melting temperature, the heat input value of the working layer surfacing should be below the nominal. An empirical
relationship is proposed to determine the heat input value to the surfacing of the working layer and the sub-layer of the
multilayer composition.

Keywords: multilayer composition, ductile sub-layer, surfacing, strip electrode, heat input, differential method.

Makarenko N. A., Kulikov V. P. The solution of the «stock» type products hardening and restoration
problem // Herald of the DSEA. — 2018. — Ne 2 (44).

It is shown that in the world industry, as well as in the Ukraine industry, in recent years bimetallic products have
become increasingly used. To obtain bimetallic products, such as rods, ship armature, bearing guides, friction pairs there
are copper alloys, which are surfaced to different structural class steels, are applied. It has been established that surfacing is
the most common way of obtaining such compounds. Critical analysis of the reducing and hardening surfacing most wide-
spread methods used in the bimetallic articles (manual arc, surfacing under a layer of flux and plasma welding with an axi-
al feed of a melting electrode) production is given. It is proved that plasma processes are the most effective way of obtain-
ing "steel-copper alloys" compounds. It is indicated that, in comparison with the surfacing under the flux (not to mention
the manual arc welding), the plasma coating process makes it possible to obtain a much lower detail material penetration
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depth, which subsequently ensures that there are no cracks in the product. Pathways have been outlined and a search has
been made for new ways to reduce the base metal proportion in the deposited metal. The research was aimed at improving
the plasma deposition method, which resulted in the development of an installation for a pulsed plasma deposition process
based on a unipolar pulse generator with capacitive energy storage devices and a certain pulse repetition rate. The samples
comparative surfacing obtained by automatic welding under a MNZh5-1 type bronze layer on steel 20 and samples surfac-
ing obtained with the help of pulsed plasma-MIG surfacing using the same materials was carried out. The metallographic
welded samples investigations were carried out, which showed that the developed impulse plasma-MIG deposition setup
allows obtaining welded metal without inclusions of structurally-free iron, since there is practically no process of melting
the base metal (steel), and the process is as close as possible to the "soldering" effect (such a structure of the weld metal
free of ferrous constituents and determines its physicochemical and mechanical properties). The further research ways are
outlined and the expediency of their carrying out is determined.

Keywords: manual arc surfacing, surfacing under flux, surfacing with plasma jet, plasma surfacing with a con-
sumable electrode, surfacing of non-ferrous alloys, penetration depth, fraction of base metal, unipolar impulse genera-
tor, arc spot, cathodic cleaning.

Razmyshlyaev A. D., Ahieieva M. V., Ostapenko Ye. L., Adylin A. N. New method for determining the
magnetic properties of materials used in arc welding // Herald of the DSEA. — 2018. — Ne 2 (44).

It is shown that the procedure used to determine the magnetic properties of welding materials and, in particular,
magnetic permeability, is of considerable complexity. In this procedure, a sample of the material being studied is used
as a torus, on which the primary and secondary windings are located. The primary circuit (winding) is supplied with an
alternating current of 50 Hz. The primary circuit contains an ammeter and a voltmeter, as well as a wattmeter allowing
to take into account losses in the sample of the hysteresis and Foucault currents. There is also a voltmeter in the second-
ary circuit. The resulting values of the magnetic permeability are represented as its amplitude value for the material
under investigation in an alternating magnetic field of frequency 50 Hz.

The proposed method also uses a sample of the material being studied as a torus. There is one winding on the to-
rus and there is one ammeter in the circuit of this winding. A constant current is passed through the winding, and the mag-
netic field induction is measured in the torus slot. A calculated expression for the magnetic permeability is obtained on the
basis of the theorem on the circularization of the magnetic field strength vector. Less experimental instruments are required
for experiments, and calculations do not need to take into account the losses of the hysteresis and Foucault currents.

It is established that the magnetic permeability values obtained for the samples from the BMt3cn and 0912C
steels are consistent with the previously obtained results. The method of calculation and experimental determination of the
magnetic permeability of welding materials allows obtaining reliable results and is recommended for use in further studies.

Keywords: welding materials, magnetic permeability, torus, magnetic field induction, field strength.

Razmyshlyaev A. D., Ahieieva M. V. The effect of a transverse magnetic field on the geometry of rollers
when restoring products // Herald of the DSEA. — 2018. — Ne 2 (44).

It is shown that when surfacing with the action of a transverse magnetic field (TMF) on the penetration of the
base metal, only the transverse induction component was affected, and all the observed effects are due to the action of
only this magnetic field component.

Experiments to determine the TMF influence on the bead geometric characteristics were carried out using wire
and a plate of non-magnetic materials, and this provided the effect on the welding arc and the liquid metal of the bath
only the transverse induction component of the TMF. Non-magnetic materials do not distort the TMF structure in the
welding arc zone and the liquid metal of the bath, while ferromagnetic products and wire significantly influence the
TMF structure. Surfacing was performed on the reverse polarity under the action of a constant TMF, also and alternat-
ing TMF and the location of the rods of the input device (ID) of the TMF transversely and along the bead axis.

It is shown that when longitudinal location of the ID TMF rods relative to the bead axis, a constant TMF leads
to a lateral displacement of the bead axis, therefore, in this version of the location of the ID TMF rods, only the alternat-
ing TMF should be used. However, the alternating TMF with a frequency up to 1 Hz produces a wavy transverse
movement of the bead axis due to the transverse displacement of the arc, and to remedy this defect, it is necessary to use
a TMF with a frequency of 2 Hz and higher, because of the inertia of the liquid metal bath the latter could not move and
affect the geometric parameters of the bead. It is established that the action of constant TMF, as well as alternating fre-
quency of 2, 6 and 50 Hz TMF allows to control the penetration depth and the bead width within a wide range, both for
longitudinal and transverse location of the ID TMF rods relative to the bead axis.

Keywords: arc surfacing, transverse and longitudinal magnetic fields, induction, geometric characteristics of the bead.

Razmyshlyaev A. D., Ahieieva M. V. About the crystallization lamination of weld metal at arc welding
and control magnetic fields optimal parameters // Herald of the DSEA. — 2018. — Ne 2 (44).

A review of the literature data shows that the publications, beginning in 1947, are devoted to the study of the
crystallization processes of the bath metal at arc submerged welding. It is established that the rate of the bath metal
crystallization varies periodically and in the weld structure, crystallization layers are observed, the thickness of which is
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measured in fractions of a millimeter. It is shown that chemical inhomogeneity is observed in the layers and they consist
of three characteristic regions. In later studies, the dimensions (in the section) of these layers and the crystallization fre-
quency of the joints were established. However, these data relate to the process of welding nonconsumable electrode of
some metals and alloys 1...3.5 mm thick. It was suggested that for grain grinding at the weld crystallization with exter-
nal impacts, it is necessary that the frequency of external impacts coincide with the intrinsic frequency of the weld crys-
tallization. In order to verify the applicability of this concept to the automatic arc submerged welding process, it is nec-
essary to determine experimentally the missing reliable data on the intrinsic frequency of the welds crystallization for
the modes characteristic for this welding process. Consideration of the formation features of crystallization layers in the
weld bead is important when assigning optimal parameters (frequency and induction) of control magnetic fields in arc
welding for grinding the dimensions of the structural components of welds and reducing their chemical heterogeneity.

It is suggested that the structural components of the weld metal can be grinded at arc welding with the action of
alternating magnetic fields due to the faster movement of liquid metal from the head part of the bath to the tail part of it
than was previously established in the physical simulation of the process with the action of permanent magnetic fields.

Keywords: crystallization, layer, arc welding, external magnetic fields, induction.

Razmyshlyaev A. D., Ahieieva M. V. Using the laws of electrostatics to model the induction distribution
of the control transverse magnetic field in the head of the weld pool / Herald of the DSEA. — 2018. — Ne 2 (44).

At the present time, there are no simple methods for calculating the induction components in the weld bath area
that generate transverse magnetic field (TMF) by input devices (ID) for arc welding and surfacing. Known design
methods, suitable for these purposes, are characterized by excessive complexity. To study the distribution of the TMF
induction in the head part of the weld bath (near the base metal surface) it is proposed to use the well-known thesis that
there is an analogy between the structure of the magnetostatic and electrostatic fields. The induction (B) and the electro-
static field intensity (E), generated respectively by electromagnets and charged bodies, add up at a certain point of the
surrounding space as vectors. On this basis, a method is proposed that allows the calculation of the distribution of the
transverse and longitudinal components of the magnetic field induction generated by the ID TMF in the bath head near
the surface of the welded plate of non-magnetic materials. In this case, the known electrostatic equations are used. The
data showed that the inclination angle of the rods of the ID TMF was within the range 0 ... 45° relative to the vertical is
optimal. The rods ends of the ID TMF must be parallel to the surface of the welded plate. To assess the nature of the
distribution of field strengths, it is necessary to express them in relative units. In this case, the electrostatic field compo-
nent distribution will coincide with the magnetic field induction components distribution generated by the real construc-
tion of the ID TMF. It is shown that the proposed method provides a satisfactory convergence of the calculated and ex-
perimental data and can be used to optimize the construction of the ID TMF to ensure the maximum values of the trans-
verse induction component in the head part of the weld bath at a constant value of the magnetizing force of the windings
on the rods of this ID.

Keywords: arc welding, transverse magnetic field, input device, induction, calculation method.

Dorokhov M. Y., Vovnenko O. E. Improvement of the design of the mechanism of the main lifting of the
foundry crane, with prevents the cargo falling during the rope breakage // Herald of the DSEA. — 2018. — Ne 2 (44).

The work proposes a new constructive solution to the actual scientific and technical task of increasing the safety
for the foundry crane while performing operations on the transport of a ladle with a liquid metal. The changes in the design
relate to the polyspast modernization of the main lift mechanism, which usually uses a balancing balancer. Using such a
balancer in the event of a rope breakage a sharp drop in the load occurs. Due to the fact that the balancer is applied to the
foundry crane the high temperature influences its rope and the rope attached to it, and the possible ingress of droplets of the
liquid metal, as well as the small width of the balancer itself, it can lead to strong bending of the rope, breaking of one of
the ropes, and may also cause a breakthrough of the remaining rope. There is new design of the ladle and a rope storage
scheme is proposed in order to increase the reliability of the crane. This is achieved by integrating into the construction of
a polyspast from a balancing device in the form of a drum, which acts as an equalizing element and also prevents the fall of
the load when the rope is broken. When using a leveling drum, an equally slow fall of the load is expected at breakage of
the rope. This will reduce the dynamic load on the metal construction of the crane. The leveling drum will significantly
reduce the amplitude of the horizontal deviation of the final position of the cargo compared to the balance. Previous mis-
takes give grounds to talk about the possibility of reducing the amplitude of the swing 23 times.

Keywords: foundry crane, polyspast, traverse, balancing drum.

Kuliev V. V., Serdyuk A. A. Improvement of the algorithm for controlling the process of coal loading in-
to a ball drum mill // Herald of the DSEA. — 2018. — Ne 2 (44).

The analysis of the problem connected with the insufficient productivity of coal dust preparation processes at
thermal power plants was conducted in the work. In the preparation of dust, ball drum mills are used which have imper-
fect, and in most cases, manual control systems. The main functions of the mill control system are the support of the
temperature mode to provide the drying ability of the hot air supplied to the drum, as well as the control of the feeder of
crude coal. The researchers was found that the maximum mill capacity achieved at a certain level of mill loading, which
is 80-95% of the maximum possible level. But for controlling the load of the mill in the control systems are uses indi-
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rect indicators such as the pressure drop in the drum, the level of the vibration acceleration of the drum during opera-
tion, the temperature of the dust-air mixture at the outlet, which characterize only the partial phenomena of processes
and do not allow for more certain information. Therefore, in this work is proposed a new approach to reduce the infor-
mation entropy, the essence of which is to combine the information of several indicators of the process into one general-
ized indicator. To realize this approach is used the well-known Harrington function, which allows us to generalize non-
comparable indicators and present their geometric sum in the form of a dimensionless desirable parameter for the result
of control. Due to this transformation, the generalized indicator becomes more informative. It is also corresponding to
note a significant reduction in the algorithm for analyzing controlled parameters for the generation of control impacts.
The control algorithm developed in the work is differ with the existings, he is more simply and have greater reliability
of the results of the analysis, which allows to ensure a higher accuracy of control of the drum load level.

Keywords: ball drum mill, control algorithm, performance improvement, desirability function.

Franchuk V. P., Ziborov K. A. On the maximum traction ability of a one-shaft mine locomotive under
steady motion on a straight line of a track // Herald of the DSEA. — 2018. — N\e 2 (44).

For the mathematical model of a one-trolley mine locomotive, the maximum tractive power is determined for
steady-state motion on a rectilinear section of the track, taking into account the geometric imperfection of its output links.
Dependences are obtained for determining the maximum value of the traction force realized by one wheel, one axis, the
total pulling force of a one-trolley mine locomotive. The total value of lateral pressure by the flanges of the wheels of the
mine locomotive on the railhead is determined O, for the case of wheels with a worn bandage profile on one side of the

crew section. Recommendations are formulated on the value of the maximum rate of wear (rolling) of tires of wheels of
wheel pairs on one side (not more than 5 %) for the realization of the maximum tractive force at a given speed of the trol-
ley. The graphs of the magnitude of the maximum tractive force at different wheel radii and the different speeds of a one-
trolley mine locomotive are determined, which determine the speed of movement of the locomotive at which it can realize
the maximum tractive effort. The established functional connection between the kinematic and power parameters allows
not only to determine the maximum traction capacity of the mine locomotive, but also to investigate its dynamic behavior,
and also to predict the operational parameters of the interaction of the vehicle-environment system.
Keywords: mathematical model, one-trolley mine locomotive, steady motion, maximum tractive effort.

Shevchenko V. O., Chaplygina O. M. Influence of non-steady movement of earth moving machines on
indicators of quality of performed work // Herald of the DSEA. —2018. — Ne 2 (44).

In the process of performing of technological operations motor-graders are undergone severe loading condi-
tions. The process of working medium development earth-moving machines is accompanied by the action of time-
varying parameters reluctances on the working equipment. At the situation of operative bodies blocking which are ac-
companied by intensive vehicle braking loads on working equipment are of shock character and can exceed considera-
bly neutral layer of usual loads. Such loading can lead to the crabbing of the vehicle from projected path of motion.

One of the indicators of the stability of earth-moving machines is a parameter that characterizes the quality of
the work performed. In particular, for machines performing the construction of earthen embankments, one of the
important parameters is the course stability indicators characterizing the deviations of the real trajectory of the working
body from the planned one. In cases where the trajectory of the earth-moving machines substantially deviates from the
design there is a need to perform additional passes, inevitably leads to a drop in productivity and an increase in energy
intensity of the process.

The developed dynamic model of earth-moving machine allows to take into consideration dynamic loads effect
on the path configuration of its motion and formulate prompts to stabilize the characteristic signs of earth-moving ma-
chine road-holding ability. When performing the technological operations trajectory grader motion can be mathemati-
cally described by means of two dynamic models of plane motion of the machine in the plane of the support surface and
rotational movement relative to the lock point of the blade.

Keywords: earth-moving machines (EMM), motor grader, road-holding ability, characteristic signs, dynamic
loading, path of motion.

Gerasimenko O. V., Markov O. E., Hvashinskiy A. S., Gitnikov R. U., Ragulina N. V. Thermal state of
ingot forging of a new form for forgings with responsible destination // Herald of the DSEA. — 2018. — Ne 2 (44).

The scope of the work is an improving the quality of forging workpieces for the production of high-quality
forgings. The process of crystallization of shortened ingots with directed crystallization was modeled to solve the prob-
lem. A new mold design and a form of a shortened forging ingot with directed crystallization were developed for this
purpose. Such ingots allow to change the direction of crystal growth of the melt. A modeling methodology was devel-
oped for the investigation. The investigation was carried out using FEM. As a result of finite element modeling, it was
established that the thermal center of the ingot crystallization is localized in the upper part of the ingot while providing
directional crystallization from the bottom to the top. Directional crystallization eliminates the heat transfer in the radial
direction, which reduces the formation of axial porosity and reduces the depth of the shrinkage cavity, whichis 5 ... 7 %
of the height of the ingot. Most of the ingot volume crystallizes with a constant temperature difference not exceeding
permissible values, which can lead to the formation of internal discontinuities. The maximum temperature during crys-
tallization of a shortened ingot with a directed heat transfer is the upper region of the ingot, and the minimum tempera-
ture is its bottom. Reduction of heat dissipation due to thermal insulation of the upper and lateral surface of the ingot is



ISSN 1993-8322. BICHUK Jlon6acokoi depiicagnoi mauiunoo6yoieHoi axademii. No 2 (44), 2018. 256

compensated by intensive heat removal to the bottom. As a result, the duration of crystallization does not increase in
comparison with the crystallization time of a conventional forging ingot of the same mass.
Keywords: forging, forged parts, ingot, directional solidification, reverse taper, cooled bottom.

Kindenko N. I. Mechanism of wearing and operability of the tools manufactured from the quick steel
and strained by the method of PPMF // Herald of the DSEA. — 2018. — Ne 2 (44).

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, which is a combination of electromagnetic and thermody-
namic methods for controlling the nonequilibrium structure of matter. The analysis of the wear mechanism for high-
speed steels treated in pulsed magnetic fields is analyzed. It is shown that the efficiency of the magnetic treatment
method depends on a number of factors related both to the conditions for the application of the magnetic field to the
instrument (the nature of the magnetic field, its intensity and tool holding time in the inductor), and to the conditions in
which this tool is operated (cutting regimes, the magnetic state of the instrument, etc.). A well-defined range of mag-
netic field strengths has been established, the processing in which significantly improves the performance properties of
high-speed steel cutting tools. It is noted that the primary reason for improving the performance characteristics of a tool
subjected to magnetic treatment is a change in the properties of the tool material, which occurs due to magnetostrictive
hardening of high-speed steel. It is established that for the stable manifestation of the effect of the magnetic treatment of
the instrument, it is necessary in each concrete case to take into account the value of the magnetic field strength, the tool
holding time in the working inductor and the aging time of the tool after magnetic treatment.

Keywords: magneto-pulse machining, tension, tension of magnetic field, fail-safety, magnetostrictive harden-
ing, high-speed steel, magnetic-dispersion hardening, wear.

Korchak E. S., Belenetz K. Ye. Development of methods for resource increasing of the fail-safe operation
of hydraulic presses basic units / Herald of the DSEA. — 2018. — Ne 2 (44).

The purpose of the work is to create increasing methods for resource increasing of the fail-safe operation of
hydraulic presses basic units on the basis of study their tribotechnical properties with the subsequent development of
appropriate measures to reduce the wear of power cylinders, ram guides and columns. In order to develop measures to
increase the reliability of the non-response resource, it is necessary to consider the units not separately from each other,
but to apply a systematic approach that takes into account their interaction and mutual influence during industrial ex-
ploitation. In order to prevent the uneven wear of the surfaces of the joints of the power hydro cylinders, the ram guides
and the columns, it is necessary to eliminate the eccentric loading of the press and its automatic control system to coun-
teract the deviation of the guiding columns from the geometric axis. On the resource of the fail-safe operation of hy-
draulic presses basic units, the distortions of the ram are affected by the eccentric application of the technological load,
the bend of the upper fixed cross-section due to the clamping of the ends of the guide columns, the deformations due to
the configuration of the fixed cross-section and the method of aligning the working cylinder plungers to the moving
cross member. Fulfillment of the radius of rounding of the fillets of working cylinders with smaller values than the
permissible ones leads to the appearance of brightly expressed zones of concentration of stresses in them, and the pene-
tration of the fillets into the interior of the body greater than the permissible value increases the development of cracks
from wear. The highest intensity of cavitation wear is observed at the initial moments of injecting the working fluid
under pressure into the inner cavity of the working cylinder, when the difference in pressure and the speed of the fluid
in the transition area of orifice opening to the inner cavity of the body are maximal. To increase the fail-safe work of the
working cylinders, it is necessary to ensure a rational design of the hydraulic drive elements while preserving the pre-
scribed levels of pressure in the hydraulic system.

Keywords: hydraulic press, power cylinder, hydraulic fluid, wear, column, ram, pressure, cavitation.

Kulinich A. A. Mathematical models of structure parameters influence on AMrl1 alloy mechanical
properties // Herald of the DSEA. — 2018. — Ne 2 (44).

The purpose of the work is to determine the degree of influence of the average grain size and dendritic cell on
the level of mechanical properties of the industrial alloy AMG11 and to construct mathematical models of the depend-
ence of the level of mechanical properties of the alloy on the structural characteristics.

The relationship between the grain size and the dendritic cell and the level of mechanical properties of AMrl11
industrial alloy was experimentally investigated. The mathematical models of the dependence of the level of mechanical
properties of the alloy on the data of the structural characteristics are constructed. On the basis of the analysis of the
constructed mathematical models, the degree of influence (relative contribution) of the average grain size and the den-
dritic cell on the level of mechanical properties of the industrial alloy AMrl11 is established. In the AMr11-specific al-
loy range the changes in the structural characteristics, the relationship between the level of mechanical properties and
the size of the main characteristics of the structure are satisfactorily described by a linear function, except for the rela-
tionship between the flow boundary and the grain size. This dependence is described by the Hall-Petch type equation. It
was established that the change in the size of the macro- and microstructure of the AMrl11 alloy significantly influences
the relative elongation level.

Keywords: structure, mechanical properties, grain, dendritic cell, mathematical model.
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Pytz Ya. E., Pytz E. Ya. Influence of frictional forces and lubrication on the torque and temperature
of tubular billets during rotational running in // Herald of the DSEA. — 2018. — Ne 2 (44).

It is shown that the processing of materials in mechanical engineering is currently developing in the directions
connected with increasing the productivity, quality and efficiency of production, saving material and energy resources,
improving the quality of manufactured products and semi-finished products, and reducing production costs. The pro-
gressive resource-saving methods of processing metals with pressure include the technology of rotational running in of
hollow products with a friction tool. This technology is used in the manufacture of parts and semi-finished products
such as hollow filter housings and hydraulic cylinders, cylinders, rollers of belt conveyors and other axisymmetric parts.
It is established that the process of rotational breaking in some cases can compete with forging, volumetric and sheet
stamping. A critical analysis is given of the effect of friction forces, including the presence and effectiveness of lubrica-
tion, on the torque and temperature of heating during the rotational break-in of tubular blanks. It is proved that, in the
presence of lubrication, the torque increases, which leads to a decrease for work required to overcome frictional forces
and, as a consequence, to reduce the amount of heat generated in the work piece. This leads to a decrease in the temper-
ature of the deformable part of the work piece and an increase in the machine time for processing.

Keywords: frictional friction tool, rotational break-in, localization of the deformation center, frictional heat-
ing, friction torque, torque, thermal state of the deformable pipe section, heat generation due to internal friction, heat
loss during rotational running.

Kovalev V. D., Mel’nik M. S., Vasilchenko Y. V., Saenko M. A. Optimization of the process of heavy
turning using adaptive control systems // Herald of the DSEA. — 2018. — Ne 2 (44).

In this paper, the relevance of the application of adaptive control in the processing of details on heavy duty
CNC lathes is shown, the development and implementation of the laws of controlling machining modes on a heavy duty
lath, namely the feed control for adjusting the cutting force using PLC modules. The use of adaptive systems on CNC
machines and multioperational machines allows you to create self-adjusting technological systems that ensure the
achievement of the required accuracy and the specified performance when processing each new detail.As the control
parameter, the speed of the longitudinal feed of the cutter is selected. The law of controlling the longitudinal feed of the
cutter is given, depending on the value of the cutting force. The scheme is developed, which is intended for automatic
maintenance of the specified value of cutting effort with longitudinal sharpening on heavy lathes with the purpose of
obtaining maximum processing efficiency in case of elimination of overloads of cutting tool.This system produces
measurements of force in the cutting zone and, based on this, corrects the controlled parameters of the cutting (feed)
process to achieve optimal value. As a decision maker, special software was used - the HeidenhainMANUALplus 620
rack with a built-in PLC module, which allows you to implement the laws of controlling machining modes on a heavy
duty lath. The algorithm of the system of adaptive optimal control of the longitudinal turning process is developed by
changing the feed rate depending on the cutting force.

Keywords: adaptive control, PLC modules, the optimal cutting conditions, the CNC, the algorithm.

Kovalevska O. S., Kovalevskyy S. V. Hardware and software mobility of reconfigurable production sys-
tems // Herald of the DSEA. — 2018. — Ne 2 (44).

The article outlines the principles of constructing mobile modular control systems for mobile intelligent
process machines with mechanisms of parallel structure for reconfigurable productions. The authors developed a
method for identifying the position, kinematic and dynamic parameters of mechanisms with parallel kinematics
structures, of which mobile machines are composed. As an informative source of the diagnostic signal, the amplitude-
frequency characteristic of the vibrations of the object in the acoustic range is used. Excitation of the design of
reconfigurable equipment is a low-power acoustic signal with the distribution of signals of the same amplitude. For
research, algorithm of fast calculation of discrete Fourier transform using the FFT-analyzer was used. Provided
suggestions on hardware and software for the use of identification models on the basis of neural networks and deep
calculations. The prospect of using the Raspberru pi3 b + single-payment mini-computers in conjunction with the Mega
2560 microprocessors with the NumPy, SciPy, Theano, and Keras libraries is shown. The estimation of the spectral
density is carried out according to the known realization of the XR(?) signal by generating from it a discrete sequence
x(n) and processing this sequence in accordance with the given quantization. The dimensional series of elements of the
reconfigurable production system based on mobile machines with parallel kinematics and intelligent control systems is
developed, which allows maintenance of a machine-repair cluster on the basis of reconfigurable productions. The
concept is proposed that can be used as a market product in the form of a gamut of mobile machines with intelligent
control for different productions.

Keywords: neural networks, mobile machines, parallel structure.

Melnyk M. S. Adaptive control system for compensation of elastic deformations of boring tools on heavy
turning machines // Herald of the DSEA. — 2018. — Ne 2 (44).

Boring cutters due to design features have stiffness much less stiffness of cutters of other types. This negatively
affects the accuracy of the processing. Many works of various authors are dedicated to the struggle against self-oscillations
of non-rigid boring cutters, but the problem of the effect of elastic deformations of the tool on the accuracy of the product
remains relevant. In the article two variants of the system of automatic compensation of elastic deformations of boring
tools by resource of the CNC system with additional measuring tools and software are offered. In the first variant, the
compensation is calculated based on the known stiffness of the tool and the measured cutting force. The cutting force is
measured indirectly through the feed motor current. To accurately measure the cutting force in this way, the feed actuator
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oscillates at a small amplitude around the specified coordinate, and the motor current is measured twice during the oscilla-
tion period when the drive moves in opposite directions. The cutting force is calculated by multiplying by a constant coef-
ficient of the difference in feeder motor currents when moving in opposite directions. This makes it possible to eliminate
the effect of frictional forces in the drive on the accuracy of measuring cutting forces. In the second variant, the design of a
boring tool with an integrated elastic displacement sensor is proposed. As the measuring transducer, inductive distance
sensors are used, which are included in the bridge measuring circuit of alternating current. Further, the sensor signal is pro-
cessed by a special electronic circuit and entered into the CNC system as a dimensional correction. Also, there are three
ways to enter a correction signal into the CNC system, depending on its model. The second variant is more complicated
but it is able to provide the best result in accuracy and quality of the surface, since it does not require oscillations of the
feed drive and contains fewer information links from measurement to correction.
Keywords: boring cutter, boring, measuring, cutting force, compensation.

Rodichev Y. M., Shabetia O. A., Soroka O. B., Kovalov V. D., Vasilchenko Y. V. Effect of impact speed
on protection ability and damageability of bulletproof class // Herald of the DSEA. — 2018. — Ne 2 (44).

The technique of testing the bulletproofness of protective glass is developed taking into account the standard
requirements and features of ballistic damage by 7.62 mm bullets of BZ and B32 in the real conditions of attack. The
bullet speed is considerably less than the standard of DSTU 4546: 2006. The method partially takes into account the
requirements of the STANAG 4569 standard for tests of small-sized transparent armored blocks. In the field conditions,
the layout of the reservation system has been tested. The layout consists of four transparent blocks. Blocks are substan-
tially less than GOST 4546: 2006. The dimensions of the blocks are 300 x 300 mm. Blocks are made of autoclave tech-
nology and have a thickness of 42 mm, correspond to the class of bullet resistance SK3. Transparent reservation system
of the combined anti-fouling frame is a frame made of structural steel (steel 45 mm thick 16 mm) with a system of
joints and fastenings and rubber linings.The frame is reinforced on the front surface with a pad of homogeneous steel
armor steel Miilux Protection 500. In order to take into account the real conditions, the shooting distance is increased to
100 m, the lesion places are casual, simulating the conditions of a real attack with the use of small arms. It is shown that
when the bullet B32 is loaded, the decrease in the speed of the drummer leads to a decrease in the area of intense de-
struction on the face of the glass, the absence of bulging on the rear surface of the glass, the decrease in the depth of
penetration of the bullets and the increase in the number of lesions without through-through penetration. .The frame is
reinforced on the front surface with a pad of homogeneous steel armor steel Miilux Protection 500. In order to take into
account the real conditions, the shooting distance is increased to 100 m, the lesion places are casual, simulating the con-
ditions of a real attack with the use of small arms. It is shown that when the bullet B32 is loaded, the decrease in the
speed of the drummer leads to a decrease in the area of intense destruction on the face of the glass, the absence of bulg-
ing on the rear surface of the glass, the decrease in the depth of penetration of the bullets and the increase in the number
of lesions without through-through penetration. It was obtained that the qualitative protective glass of the classes of
stability SK3 ... SK4 in the conditions of reduction of loading speed can withstand loads with bullets B3 and 532 and
exceeds the standard requirements for this type of glass. This speed corresponds to increased distances of combat colli-
sion. The account of the obtained results allows to optimize the structure of the protective glazing to reduce the thick-
ness of the blocks, increasing the optical transparency and reducing the weight of the systems of transparent reservation.

Keywords: bulletproof glass, impact speed, protection ability, damageability, field tests.

Tulupov V. 1., Onischuk S. G. Research of the influence of modes of electric-pulse smoothing with modi-
fication on the quality of the surface of a part // Herald of the DSEA. — 2018. — Ne 2 (44).

In the given work the analysis of methods of strengthening working surfaces of machine parts was performed.
The method of strengthening the surfaces of parts of machines working in conditions of alternating loads, as well as
friction and wear, investigated in the work is based on the application of coatings in the form of solid lubricants, fol-
lowed by smoothing with the simultaneous use of pulsed current. As a result, a discrete surface structure is created in
the form of strengthened fragments. The location of the strengthened fragments depends on the frequency and duration
of the current pulses, as well as the smoothing modes. The modifier is molybdenum disulfide, which has a low friction
coefficient, which is stored at high temperatures and loads. The study was carried out using a pulse current generator.
The material of the prototype steel 40XH. Material of the indenter is a solid T15K6 alloy. The stroke is isolated from
the chopper. The mathematical model of the dependence of surface roughness on technological factors - longitudinal
feed, current strength, and force of pressing the indenter. Adequacy of the model is determined by the Cochran and Stu-
dent criteria. The microstructural analysis showed that the microhardness of the surface layer in the range 3.5 ... 7.7 GPa
with initial microhardness of 2 ... 2.12 GPa. The reinforced layer, located at a depth of 0.03 to 0.15 mm, had the highest
hardness, reaching 6.0 ... 7.7 GPa depending on the processing modes. The total depth of the reinforced layer is 0.25 ...
0.3 mm. The microstructure of the investigated samples is determined with the help of a metallographic microscope
"Neofot-30". The result of the electro-pulse smoothing with modification is the presence of fine-grained structure up to
0,3 mm deep. Spectral analysis shows the presence of molybdenum in the surface layer of the test specimen, indicating
a local modification after electro-pulse smoothing.

Keywords: hardening, discrete structure, molybdenum disulphide, electro-pulse smoothing, roughness, pulse
current, modification.
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Abramska I. B., Yenikieiev O. F., Zakharenkov D. Ya. Analysis of metrological characteristics of hard-
ware for measuring the parameters of a frequency-modulated signal // Herald of the DSEA. — 2018. — Ne 2 (44).

Disadvantages of the known hardware for measuring the parameters of the frequency-modulated signal of the
rotational speed are unsatisfactory metrological characteristics. The modulation depth of this signal does not exceed
0.05%, therefore, the process of measuring fluctuations is quite complicated and requires the development of hardware
that has a small interval of indeterminacy around the nominal conversion characteristic. The error components of the
primary converter of the instantaneous speed of rotation of the crankshaft are established and their analysis is performed
using the methods of the theory of errors. The speed fluctuation signal is represented by a limited Fourier series. The
error of recovering an analog signal from discrete samples was investigated and a graph of its behavior was obtained
depending on the number of sampling intervals. It is also established that the determining component of the total error
of the primary converter is the presence of the kinematic error of its making. A method for measuring the signal of fluc-
tuations, which allowed reducing the influence of kinematic error, is proposed. On the basis of this method, an infor-
mation measuring device is constructed. The metrological characteristics of the device are investigated, using the in-
formation approach of the theory of errors. A result of statistical processing of experimental data, which is a series of
measurements with multiple observations, a spread histogram was constructed, the parameters and the law of error dis-
tribution were established. It is established that the entropy indeterminacy interval around the nominal conversion char-
acteristic of an information-measuring device satisfies the requirements for the precision of measuring signals of crank-
shaft rotation speed fluctuations.

Keywords: frequency-modulated signal, fluctuations, error, measurement method, information-measuring de-
vice, nominal conversion characteristic, informational approach, entropy interval.

Borisenko A. N., Borisenko E. A., Krikunenko E. N. Synthesis of the model and analysis of the methodo-
logical error in the formation of phase lag when grinding parts // Herald of the DSEA. — 2018. — Ne 2 (44).

The article discusses a mathematical model for converting the angular velocity and the moment of loading of
the grinding wheel into phase lag, which is necessary to improve the quality of the workpiece processing process, the
methodological error of this transformation and the hardware for its implementation. The cause of the methodical error
is related to the uneven rotation of the grinding wheel with changes in the load moment on it, which is why the turn of
the circle from the upper anchor point to the lower one differs from its movement time from the lower anchor point to
the upper one. The conversion of the indicated time periods into digital codes is carried out by rectangular pulses, the
frequency of which is at least three orders of magnitude higher than the frequency of rotation of the grinding wheel, due
to which the sampling error is negligibly small. In the transitional speed modes of the grinding wheel, caused by chang-
es in the load torque, it is assumed that within one revolution of the circle its acceleration is constant. The graphs given
in the article show that with an increase in the angular acceleration of the grinding wheel, the methodical error increases
and with an increase in its initial angular velocity it decreases.

If necessary, the phase lag can be changed by the grinding machine operator by setting the appropriate clock
frequency in the microcontroller when writing and reading digital codes in the process of turning the circle from the
upper anchor point to the lower one and back. In practice, this situation may occur when installing grinding wheels of
different radius. This is due to the fact that at the same angular velocity, grinding wheels of different radii have different
linear speeds, which is reflected in the productivity of the process in the area of the workpiece.

Keywords: grinding circle, angular speed, load moment, phase delay, acceleration, transformation, digital
code, methodological error.

Mukovoz O. O., Sheremet O. I., Chepel Yu. A. Analysis of methods for removing residual stresses in
metal parts // Herald of the DSEA. — 2018. — Ne 2 (44).

One of the most important causes of premature loss of the necessary accuracy, and in some cases of working
capacity, by machines and devices are deformations of the basic parts that determine the mutual movement of various
machine units in space, as well as deformation of the bodies of revolution. The change in the shape and dimensions of
the cast and welded parts is caused by residual internal stresses arising in the process of uneven cooling, and also during
machining. To reduce residual stresses in cast and welded parts in order to stabilize their geometric dimensions, thermal
deformation and deformation methods are used. The most common method in Ukraine and in other countries is the an-
nealing method. Regardless of the cause of the appearance of residual stresses, annealing can reduce them to a certain
acceptable level or eliminate them. However, this method has significant drawbacks, among which there are significant
costs for the construction of annealing ovens, fuel and electricity; reduction in the strength and yield strength of the ma-
terial of the component; scaling and oxidation; decarburization; weakening of heat-treated steels; increased brittleness
due to carbide formation. One of the most promising methods for removing residual stresses is vibration processing.
This method has no annoying disadvantages, it is undemanding to the mass, shape and dimensions of the part, therefore
it is one of the most versatile ways to reduce residual stresses in cast and welded parts. In addition, energy costs for vi-
broprocessing are an order of magnitude lower than in heat treatment. As a result of the analysis carried out in the arti-
cle, it is established that it is most efficient to perform vibration processing at once on all resonant frequencies of the
part with the realization of the mode of changing the vibration impact in accordance with the changing resonant fre-
quencies, but this requires a special design of the electromechanical system executing the vibration processing.

Keywords: vibroprocessing, residual stresses, annealing, resonant frequency, plastic deformation.
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Olkhovska O. L., Reshetnjak T. V., Yurchenko A. V. Creation of a system of automation of the process
of provision of the ambulance station of sanitary transport // Herald of the DSEA. — 2018. — Ne 2 (44).

The article is devoted to the currently relevant problem of the optimal distribution of ambulance transport for
an ambulance station. The ambulance station is a medical institution that provides around-the-clock emergency medical
care to adults and children in the prehospital phase in case of accidents and conditions that threaten life or health. The
main feature of emergency care that distinguishes it from other types of care is the speed of action. A dangerous condi-
tion occurs suddenly, and the victim, as a rule, is away from people who can provide professional medical care, so you
need as soon as possible to deliver doctors to the patient. A large number of applied problems from various fields of
knowledge (including medicine) is reduced to optimal problems. The task of transport distribution for an ambulance
station is an important link. The optimal amount of transport can increase productivity, affect the provision of timely
and high-quality medical care. The developed system helps to calculate such indicators as: the number of calls per year,
the number of calls with hospitalization and without hospitalization, the average time per patient, the total time spent on
maintenance, the calculation of the optimal number of vehicles, the introduction of call statistics. This functionality of
the automated ambulance station ambulance system will help reduce the time of arrival of the ambulance crew to the
call site, optimize the operation of ambulance stations, and ensure the readiness of medical organizations to provide
emergency hospitalization services for timely and quality medical care.

Keywords: ambulance station, service time, ambulance transport, call cards, automation, transport distribution,
information system, model, simulation, optimal number.

Shirin L. K., Sheremet O. 1., Ivchenkov M. V. An overview of modern methods of bearing vibration di-
agnosis and advantages of the SIEMENS SIPLUS CMS system for early damage control / Herald of the
DSEA. —2018. — N\e 2 (44).

Rolling bearing is the most common element of the design of any rotary mechanism and, at the same time, the
most vulnerable element that determines the working capacity and durability of the electromechanical system. Bearing
defects can lead to a failure of the mechanical unit or machine as a whole, which in the conditions of serial production
leads to significant losses for the enterprise. Recently, however, systems for early monitoring of equipment failure have
appeared, such as the SIEMENS SIPLUS CMS, which is discussed in the article, and works in conjunction with Mind-
Sphere (cloud operating system for the industrial Internet of Things — IIoT) and opens up completely new possibilities.
The powerful cloud platform is designed to analyze a large amount of data and allows you to control a fleet of machines
around the world for the purpose of maintenance, in order to reduce the time of their idle time. Methods of vibration
diagnostics are based on the use of frequency signal characteristics; they usually analyze high-frequency areas and per-
form a search for repeat data sites. Methods that use time characteristics of a signal often enter characteristic parame-
ters, such as peak level, mean square deviation of values, impact impulse count, moving average value and other pa-
rameters. Most of the vibration diagnostic methods are available in the SIEMENS SIPLUS CMS system, which records
and analyzes mechanical variables derived from machines, integrates them into the subject domain of automation, and
provides auxiliary solutions for service personnel, operators, and management. The open architecture of SIEMENS
SIPLUS CMS system and effective interaction between all components of automation allow controlling the state of
mechanical components at all levels.

Keywords: vibration diagnostics, bearing defects, system of early equipment failure control, industrial internet of things.

Sheremet O. 1., Shkalikov M. V., Chepel Yu. A. Synthesis of a DC electric drive control system based on
a discrete time equalizer // Herald of the DSEA. — 2018. — Ne 2 (44).

Possibilities of modern computer technology allow solving complex tasks of diagnosing, forecasting, classifi-
cation, performing expert assessments of technical objects of management. All these tasks are solved by software and
do not require the development of special hardware. The process of the task of the desired dynamic properties of the
technical object can also be implemented programmatically, that is, in such a way that most of the computational work
is carried out with the help of a code that, without using the theory of standard characteristic polynomials, takes into
account the basic dynamic features of the real object of control and gives it the desired dynamic properties. The work of
the user in this approach is minimized — he only sets the desired transition function graphically or as a set of points. In
the implementation of the synthesis of automated electromechanical systems, the method of the discrete time equalizer
specifies not the fixed positions of the roots, but the desired transitive functions that are not selected from a certain list
of standard forms, but are given solely on the basis of technological requirements for the electromechanical system and
the possibilities of technical implementation of the selected equipment. To improve the possibilities of technical imple-
mentation with the help of software, it is advisable to present the desired transition function in a numerical (discrete)
form. In the article the synthesis of a single-circuit system is carried out by a thyristor converter-DC motor without tak-
ing into account the feedback on the electromotive force of the engine on the basis of the discrete time equalizer. It has
been established that increasing the number of sampling levels and reducing the quantization period of the time equaliz-
er leads to a reduction in the integral quadratic error of the resulting transient function from the desired one. In addition,
the frequencies of oscillations observed in the transient functions increase, and amplitudes of oscillations decrease.

Keywords: discrete time equalizer, electromechanical system, electric drive, synthesis.
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Pismenkova T. O., Ziborov K. A. Innovative methods of training engineer profile / Herald of the
DSEA. —2018. — N\e 2 (44).

The work raises topical issues of the content of the training of a modern design engineer (mechanic) in the
plane of the general and professional component of educational programs. Existing and future professions and require-
ments to the engineering specialist in the European space are analyzed. The realities, trends and forecasts of researchers
indicate the most prestigious future professions that are formed on the border of the humanitarian and technical worlds.
Key competencies of specialists in these professions reflect the view of external customers. The profession of an indus-
trial designer is considered, which most clearly represents the fusion of classical engineering and design. The analysis
of the characteristics of an industrial design expert, adopted by the EU countries, led to the conclusion that professional
activity requires not only skills of engineering and aesthetic perception (feelings, vision), but also communication, ad-
ministrative, managerial skills, work with legislative acts, document management, etc. Based on the analysis, the classic
training of engineers, taking into account the modernized regulatory and legislative framework, innovative methods for
training specialists in engineering are proposed. These methods provide for a cardinal solution to the issue of improving
engineering training - the harmonization of its structure by strengthening the humanitarian component in the training of
engineers. The list of training elements, which together are called upon to teach the competitor when designing the
chain of the product life cycle, take into account his connection with marketing, sociology, psychology, management
and have professional competence of a research character as an effective means of activating creative abilities and form-
ing professional skills.

Keywords: engineer-designer, industrial designer, key competencies of the profession of the future, the con-
tent of training, the general and professional component of the educational program.

Podlesny S. V. Use of multimedia technologies in the course of biomechanics // Herald of the DSEA. —
2018. — Ne 2 (44).

The article is devoted to the issues of informatization of the modern education system and the identification of
possibilities for using multimedia in the educational process, in particular, in the course of biomechanics. The article
lists information technology tools and emphasizes the role of specialized multimedia tools used in the learning process.
The author also provides a list of relevant hardware, which are most often used by teachers. In addition, the article
defines the purpose of using multimedia as a learning tool, highlighted their basic properties. At the same time, it is
emphasized that among the properties interactivity is understood as the most significant, which allows us to
individualize the learning process and include the listener in active activities. The possibilities of multimedia teaching
aids are also clarified, the use of which, in turn, contributes to improving the organization and optimization of the
educational process, including the use of several channels of sensory perception of the material, which helps to develop
and consolidate new skills and abilities learned in the classroom. Multimedia technologies can be used to represent and
process various types of knowledge. A new information educational environment is being created, in which the
integration of educational and information approaches to the content of education, teaching methods and technologies
becomes decisive. The concepts of “hypertext”, “hypermedia”, “virtual reality”, and “technical means of playing
multimedia” are also considered, the process of using an interactive whiteboard as an innovative educational
multimedia tool has been described.

Keywords: informatization, information technologies, multimedia, multimedia technologies, interactivity,
interactive board, hypermedia, virtual reality.

Mironenko E. V., Goncharov A. A., Yunda A. N., Vasilyeva L. V., Koval’ S. V., Belous D. A. The study
of the thermal field of plates with multilayer coating // Herald of the DSEA. — 2018. — Ne 2 (44).

This paper focuses on the calculation of thermal profiles in the cutters with a multilayer coating and a coating
without a layer. The measured data and experience presented in this work allowed us to carry out a detailed analysis of
the temperature in the tool under load. To obtain the actual data, strength tests were carried out on turning cutters with
carbide cutting inserts of well-known manufacturers. The tests were stopped when the cutter had a working time of 15
minutes, or when the cutting plate had reached critical wear. A mathematical model of a thermal field is constructed
using the finite element method using the example of a cutting tool. Created applications for numerical calculations,
elements of which can be used for numerical calculations in solving such problems. Calculations show that a coating
with low thermal conductivity serves as a heat shield. This, in particular, leads to higher temperatures on the surface of
the tool, while temperatures in the substrate are reduced. Reducing plastic deformation in the substrate is considered an
important factor in a longer tool life. It can be concluded that the newly developed model allows not only a detailed and
quantitative study of the coating, but also provides a detailed physical temperature in the instrument. This work allows
to partially reduce the cost of conducting experimental studies in studying the issue of temperature distribution in the
cutting tool.

Keywords: machining, carbide inserts, multilayer coatings, cutting conditions, thermal field, convective heat
transfer.



