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AHOTAIIIT

TEXHIYHI HAYKHA

AoayJos O. P., Jlanmuenko O. B. Po3po6ka cTpyKkTypHO-(pYHKIIOHAIBLHOI MO/IeNi npolecy NMpPoeKTyBaH-
HS$I TE€XHOJIOTii BUTOTOBJIEHHS JTUTUX BUPOOiB // Bichuk JJAMA. — 2017. — Ne 2 (41).

ITpoBeneHi po3poOka Ta onuc CTPYKTYPHO-(QYHKIIOHATIBHOT MOJIEII MPOLECy MPOSKTYBAHHS TEXHOJIOTIT BUTO-
TOBJICHHSI JINTHX BUPOOIB 13 3acTocyBanHs M MoBH UML. Po3pobieHa joriyHa MoJiesib MpOrpaMHO-METOIMYHOTO KOM-
IUIEKCY JUIsl IPOCKTYBaHHS JIMBApHOI TeXHOJIoTii. Po3polbiieHi Ta omucaHi giarpamMu MpeneAeHTIB 1 KJIaciB MpOrpaMHO-
METOJIMYHOI0 KOMILIEKCY, JliarpamMmu mociigoBHocTed npouenyp i ER-piarpamu. Po3risHyTHIA MiAXin A0 MPOEKTyBaHHS
CAIIP y nuBapHOMY BHPOOHHMIITBI MOXKE OyTH 3aCTOCOBAaHUH Ha OyAb-SKUX €TallaX OTPUMAHHS SIKICHMX BHJIMBKIB, T10-
YMHAIOYM 3 MirOTOBYMX OMepalii 1 3aKiHYyI04YM NpU3HaYeHHSIM (iHIIIHMUX Orepaliid Ta onTHMi3alii TeXHOJIOTIYHOTO
npouecy. Po3pobka CAIIP nomomoske aBTOMaTH3yBaTH Pi3Hi €Tany NpOEKTYBaHHS, HAIPHUKJIIAJ, CTAaHIapTHI PO3paxyH-
KM, BUTOTOBJICHHS] IIPOEKTHOT JOKyMEHTAIli1, MOAEIIOBaHHS JINBAPHHX MTPOLIECIB TOLIO.

KaiouoBi cjoBa: iHCTpYMEHT NPOEKTYBaHHS, CTPYKTYpHO-(YHKIIOHAJIbHA MOJENb, Jiarpama MOCIIiTOBHOC-
Tell, JOKyMEeHTYBaHHs, aKTHBHICTb, JliarpaMa IpereIeHTiB, Kiac, 00'€KT, CHCTeMa, JIOTidHa CTPYKTYpa, MOJCTb TaHHX.

Arpasan IL. T'., IpeBaas JI. O., Typuanin M. A. Moje/loBaHHsI TePMOAUHAMIYHMX BJIACTUBOCTEH pia-
kux cmaasiB Cu-Fe—(Ti, Zr, Hf) Ta meracrabinenux ¢a3zoBux mepersopenb 3 ix yuyactio / Bicumk JJ/IMA. —
2017.— Ne 2 (41).

Po3po6uieni Mozieni, sSiKi ONUCYIOTh TEMIIEPATYPHO-KOHIEHTPALIIHY 3aJIe)KHICTh TEPMOJIUHAMIYHUX BIACTHBO-
creit pinkux cruasiB Cu—Fe— Me (Me = Ti, Zr, Hf) B pamkax mozeni acouifioBanoro po3uuty. IlokazaHo, 1110 B po3r-
JIaBax PO3TJISIHYTUX CHCTEM JIOMIHYIOUHMMH € TapHi B3aeMmonii pizHocopTHux atomiB CuMe i FeMe. Bonu o0ymoBiio-
FOTh HETaTHBHI BiIXWICHHS TSPMOJUHAMIYHUX BIACTHBOCTEH PO3ILIABIB BiJl iI€AIbHOCTI B OUTHININ YaCTHHI KOHIICHT-
pauiiiHoro TpukyTHHKa. B pamkax CALPHAD-merony po3paxoBaHi JiarpaMu MeTacTabilbHUX (pa3oBHX NEepeTBOPEHb
3a y4acTIO IIePeoX0JI0DKEHHX PiAKKX cIutaBiB. Ha mijcTaBi ux pe3ysbTaTiB MPOTHO30BaHI KOHIIEHTpaNiiHi IHTepBaH,
B SKHX MOXXYTb OyTH OTPHUMaHI IIBHIKO3arapToBaHi aMOP(QHi CIUIaBH, aMOp(HI CIDIaBH 3 PO3MIAPYBAHHSIM Ta 00'€MHI
aMop(QHi CIUTaBH.

KuarouoBi cioBa: Monens acomifoBanoro po3unny, CALPHAD-MeTon, criaBu 3ami3a 3 THTAHOM, HUPKOHIEM
i radHiEM, IIBUAKO3arapTOBaHi Ta 00'eMHi aMOp(HI CIIIaBH, PO3IIAPOBaHI MBUAKO3arapToBaHi aMop(HI CILIaBH.

Bopon’sanoBa I'. O., Typuanin M. A., Jipesanas JI. O., Arpasau II. I'. TlapuiaabHi Ta iHTerpanbHi enra-
apmii 3MimyBanns pigkux cmasiB cucremu Cu-Ti-Hf // Bicaux JJIMA. — 2017. — Ne 2 (41).

Enranenii 3mimryBaHHsT THTaHy, TadHIIO 1 Migi JOCHIKEHI KAJIOPUMETPUYHHM METOJOM IIPH TeMIlepaTypi
1873 K B inTepBaiti ckiamis xr; = 0-0,25 mist po3pisy xco/xue = 3/1 1 xyr = 0-0,51 1151 po3pizy xcu/xti = 3/1. Y310BK BCiX
BHBYEHHX PO3Pi3iB 3HAYECHHS CHTAIBIIN € HeraTuBHUMHU. J{nst po3pisy xc,/xr; = 3/1 miniMmy™m ¢yskuiii AH cTaHOBUTH —
12,3 + 1,1 x/lx/mMonb npu xyr = 0,38. HeratusHi 3HaueHHs ¢yHKIii AH 00yMOBIIeHI XapakTepoM BiIXWIEHb BiJ ifea-
abpHOCTI nanoi gynkuii B cucremax Cu—Hf i Cu-Ti. et daxt Bkasye Ha TOMIHYIOUY pOJIb BIJIIOBIIHMX MapHHUX B3ae-
MOJIill B €HEpreTHIli YTBOPEHHS PiIKHUX CIUIaBiB. B paMkax Mojenmi acomiiioBaHOTO PO3YHHY PO3paxOBaHi TEPMOIMNHA-
MivHi pyHKIi] 3mimryBanHs cuctemu Cu—Ti—Hf, sxi Bka3yroTh Ha iX CHIbHI HETATHBHI BiIXWICHHS BijJ 3akoHY Pays.

Kuaro4oBi cjioBa: xamopuMeTpus, piKi CIUTABH, SHTAIBIIII 3MIITyBaHHs, MOAEIH acOI[iiOBaHOTO PO3YHHY, CH-
crema Cu—Ti—Hf.

Jdpesaiab JI. O., ArpasaJ II. I'., Typuanin M. A., loBoenko O. L., lnisenxo C. M., E¢pdentdepr I'. Tepmo-
JUHAMIYHA 0a3a JaHUX JJIA CHPSIMOBAHOIO NMOLIYKY MEePCHEeKTHBHUX CKJIAAIB gucnepciino-teepanyuux BEC //
Bicank JJIMA. —2017. — Ne 2 (41).

PosrsnyTo pizHOMaHITHI cTparerii mono po3podku BEC, siki HaBeneHi y Jsiteparypi Ha e gac. Ilokasano,
0 Ha Hall Yac HaWOUIBII MEePCHEKTHBHUMH € HaNpsIMKU JIOCHIDKEHb B Taimy3i onHodasHux Ta nByxda3aux BEC. 3a-
MIPOTIOHOBAHO Mi/IXi/I IIOA0 CHPSMOBAHOTO MOLIYKY MEPCIIEKTUBHUX CKIIaiB nucriepciiino-tBepaunyunx BEC. HaBenena
HOBa TepMoauHaMiuHa 6a3a manux mns cucteMu Co—Cu—Fe—Ni, o MicTUTh HOBHH TEPMOAWHAMIYHHUI OIHC CHCTEMH
Co—Cu—Ni, sxuit Oyno oTpuMaHo B qaHiid podoTi. [Tokazano, mo i3 3aaydeHHsSIM OTpUMaHOI 0a3u JaHUX MO>XKHA i3 3a70-
BUTFHOIO TOYHICTIO OITMCATH €KCIIEPUMEHTAIIBHI TaHi mo/10 (ha30BUX HEPETBOPEHB.

KurouoBi ciaoBa: Bucokoentponiiini crmiaBu, CALPHAD-meTon, TepMoauHaMidHMN OMHC, CHUCTEMa
Co—Cu—Fe—Ni, ¢a3oBi piBHOBary.
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Apsiguenxo 0. I'. JlocinigkeHHs1 BIVIMBY rapTyBaJbHOTO MOTOKY HAa PiBeHb HANpPY:KeHb B MeTaJIEBUX BH-
podax // Bicank JJJIMA. —2017. — Ne 2 (41).

CydJacHi TEXHOJIOT11 TEPMO3MIITHEHHSI JO3BOJISIOTh 3a0€3MeYUTH ICTOTHE TiABUINEHHS MIITHOCTI BUPOOIB, Tij-
BUILICHY B'SI3KICTh PYyHHYBaHHsI, 0COOJIMBO MPHU HU3BKUX TEMIEpaTypax, pu 30epeKeHHi JOCUTh BUCOKOTO PiBHSI ILac-
TUYHOCTI. JIOCHIKEHO BIUIMB PEryJbOBAHOI'O BOJOIOBITPSIHOTO MOTOKY IMPH TapTIBHOMY OXOJIO/KCHHI Ha pIBEHb
1 3HaK 3IMIIKOBUX HANpyKeHb B cTayisiX. OTPUMaHO 3HAUEHHS BEJIMUUH 3JIMIIKOBUX HANPYXKEHb Ha KOPO3IHHOCTINKII
ctaii. BUBUCHO BIUIMB BOJOMNOBITPSHOTO ITOTOKY HA PIBEHb HAIPY>KEHb B HHM3bKOJICTOBAHOI CTali MpHW TapTyBaHHI,
1 piBeHb 3aJIMIIKOBUX HANPYXKCHb B CTAHAAPTHO 3arapTOBAHOMY BUPOOI MICIIS BIIITYCKY 3 BOAOTOBITPSIHOIO 00POOKOIO.
Pe3ynbpraT IpOBEIEHUX EKCIIEPUMEHTIB JJO3BOJISIIOTH 3HU3UTH PIBEHb 3AJMIIKOBHX HANPY>KEHb B METAJICBHX BUpoOax
1 3MeHmUTH Aedopmartii.

Kuro4oBi c10Ba: BOJOTIOBITPSTHII MOTIK, TAPTiBHE OXOJIOKEHHS, 3aTHIIIKOBI HAIIPYTH.

IBanosa JI. X., Bimuii O. II., Ocunenko I. O. Bnuiue crnoco0y JUTTA NPOKATHHUX BAJIKIB Ha piBeHb
3aJJMIIKOBHX HanpyxeHb y HUX // Bicank JIFMA. — 2017. — Ne 2 (41).

TexHoMOTIUHI 0COOIMBOCTI BUPOOHHIITBA YaBYHHUX MPOKATHUX BAJIKIB 3aJI€XKaTh BiJl YMOB IX eKCILTyaTari.
[omimmenHst ¢$i3uKO-MEXaHIYHUX BIACTUBOCTEH 1 MIiJBUILEHHS CTIMKOCTI MPOKATHUX BAJIKIB MOXe OYTH JOCSITHYTO
KOMIUIEKCHHM MOJAM(HUIMPOBaHUEM IX MaTepiaiiB. JlociKyBaHO BIUIMB KOMIUIEKCHOTO MOAN(IKYBaHHS JIiraTypaMu
Ha OCHOBI PiZKICHO3EMEIFHHX METAJIB Ta OKCHUAOM TaJloJiHII0 Ha CTPYKTYpy 1 piBEeHb 3aJHMIIKOBUX HANpPYXKEHb
y MIPOKaTHUX BaJKax. 3MaTHICTh JIO0 3HATTS HANpYXeHb NPH pellakcallifHOMYy Bigmani marepiany poOodoro mapy
MIPOKATHOTO BaJKa y MOPIBHSAHHI 3 HAlOMmKkYnM aHamorom mixsuimmiacs Ha 19-26 %. CTpykTypa JOCHiJHHX YaBYHIB
TTiCIIS BINAJTy MPaKTUYHO HE 3MIHIOBAJIACS Y MOPIBHIHHI 3 JUTHM CTaHOM.

KuarouoBi ciioBa: 4aByH, MOAM(iKyBaHHS, BEPMIKYIISTHHIA TpadiT, CTPYKTYpa, HAIIPYKESHHS.

Kaparees A. M., Ilonomapenko O. 1., €srymenko H. C., €srymenko C. JI. [lepeBarn Ta nepcnekTusu
BuKkopHucTaHHs cMoan O®OC y nuBapHoMy BUpoOHUNTRI // Bichuk JIIMA. —2017. — Ne 2 (41).

Hageneni gociikeHHs 10 BUKOPUCTAHHIO €KOJIOTIYHO YHCTHX CMOJ Ha OCHOBI outiroypdypisiokciciiakcano-
BuX 3B's13y10unx (ODOC) 3 KUCIIOTHUMH KaTajli3aTopamy JJisl XOJIOJHO-TBEPAIIOYNX CYMIILEeH, 3aCTOCYBaHHS SKUX J10-
3BOJINTH OTPUMYBATH SIKICHI BiJUIMBKH B JIMBAPHUX IeXax 3aBOIB. J{0CiIiPKeHHSI IPOBOIUIIOCS 32 CTAaHJAPTHUMH METO-
JUKAMH HAa MIIHICTh, )KHBYYiCTh, FA30TBOPHICTh, Ta30IPOHUKHICTh, OOCUMIAIBHICTh, MPHINIAEMICTh, BUOUBAIBHICTh
Ta rpurap. Po3pobieHo mMaremaTHuHi MOJIeNi BIACTUBOCTEH CyMIllli Ta MpOBeeHa ONTUMizawis ckiaany cymimi. Ipo-
BEJICHO JIOCIIPKEHHS 3MiHH BJIACTUBOCTEH CcyMileil Ha BiampariboBaHUX MickaX. [liNTBEpIKY€ETHCS, MO MIIHICTE CY-
Mileii Ha OCHOBI BIANIPAIlbOBAaHMX MICKIB HIXKYE, HIXK y CyMillli Ha CBXKHX ITOPOAAX.

KuarouoBi ciioBa: xomomHo-TBepAitodi cymimr, O®OC, nuBapHi Hhopmu, Biapa-oBaHi CyMili.

Kopanpuyk O. I'., AMmuncskuii M. M., ®@enopos I'. €. [lociaixxenHs npouecis kapocTiiikoro nosepx-
HeBOro JieryBaHHsi BWIUBKIB // Bichuk JJ/IMA. — 2017. — Ne 2 (41).

Hageneno pe3ynbraTu A0CIIDKEHb BILUIMBY XPOMY 1 aJIOMIHIO Ha TOBIIMHY 1 MIKPOTBEPAICTh JIETOBAHOTO IiIa-
py. BusHadueHo onTumaibHe CIHiBBIJHOLICHHS KOHIEHTpAI HUX EIEMEHTIB B apOCTiHKii crami s 3a0e3reueHHs
MaKCHMaJIbHOT OKaJIMHOCTIMKOCTI JINTHX JieTalell 3 ypaxyBaHHsSM 3a/laHol TOBUIMHHU poOouoro mapy. BueyeHo BIumB
JIETYBaJIbHUX €JIEMEHTIB Ha MIKpOTBEPAICTh JIETOBAHOTO MIAPY 3a MEPETUHOM 3pa3ka. PO3MISHYTO BILIMB TEMIIEpaTypH
Ha OKaJMHOCTIMKICTh MOBEPXHEBOIO 1Iapy 3 PI3HUM IEPIOJIOM Yacy B CEPEIOBHILI MEPEerpitoro nopirps. Maremarny-
HOI0 00pOOKOIO pe3ysbTaTiB o/IepKaHi MOJTIHOMHU OKaJIWHOCTIHKOCTI B CEpeIOBUILI Neperpitoro noBiTps. Beranosnene
OINITHMAJIbHE CITIBBITHOIIEHHS XPOMY 1 QJIIOMIHIIO B CTAJISIX, SIK1 MIPAIIOIOTH 32 TemriepaTyp a0 900 °C.

Kuro4oBi ciioBa: jxapocCTiiiKicTh, XpOMUCTa CTalb, JIETYBAaHHI, XpPOM, alTFOMiHiH, OKATMHOCTIHKICTB.

JIrotuii P. B. BluinB cnoco0y NpUroTyBaHHs PiIkoro cK/ja Ha BUOMBAEMICTh JMBAPHUX CTPHAHIB // Bi-
cauk JJIIMA. — 2017. — Ne 2 (41).

[IpeacraBneHo po3UIMPEHHId aHaI3 IPUYKH YCKIIQJIHEHOTO BUITyUYCHHS JIMBAPHUX CTPIIKHIB HA OCHOBI PiIKOTO
CKJIa 13 BHYTPIIIHIX MOPOXHUH BUIUBKIB. OXapakTepH30BaHO KOMIUIEKC BIJOMHUX TEXHOJIOTIYHHX CIOCOOIB 3HIIKEHHS
poboTu BuOMBaHHSA. Pifke CKIIO € NOMIMPEHUM 3B’SI3yBallbHUM KOMIIOHEHTOM Y JIMBAPHOMY BHPOOHHIITBI, ajie pooJie-
My BHOMBa€EMOCTI OCTAaTOYHO HE BHPIILIEHO. 3alpONOHOBAaHO HOBE TEXHOJIOTIYHE PIillIEHHs Ha eTali IPUroTyBaHHS piji-
KOTO CKJIa, SIKE IOJIsIra€ y BaKyyMHOMY OOpOOJICHHI CHIIIKaTHOI MIMOW NpW BUCOKIM TeMieparypi. 3a JaHUMH, HaBeze-
HUMHU y IyOuikanii, Take oOpoOJIeHHS 3MiHIOE XIMIUHMH CKiax mmOM y OiK 3MEHIIEHHS BMICTY JIyKHOI CKJIAJI0BOT
1 KUTBKOCTI CHUTIKATHOT €BTEKTHUKH. Pillke CKIIO, BUTOTOBIICHE i3 MOAM(IKOBAHOI CHIIIKATHOI MINOH, 3a0e3meuye BUCOKY
MOYaTKOBY MIILIHICTh CTPYKHIB, a poOoTa BUOMBaHHS He nepeBuinye 50 [k, ToOTO BOHA 3HIKYEThCS y Oarato pasis.

KuarouoBi cioBa: BakyyMHe 00OpOOJieHHs, BHOMBAEMICTh, MOIYJIb, PilKe CKIIO, CHJIIKaTHA Iimuba, CHIIIKaTHA
eBTEKTHKA.
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Jlwruii P. B., ®enopos M. M., JIwra /. B., bounap A. K., I[IaBmiox C. B. 3mina koMmnjiekcy BJacTHBOC-
Teil MilaHo-0eHTOHITOBOI cyMilli IPH A0AaBaHHI 3BOPOTY CTPHAKHIB 3 (pochaTHUM 3B’A3yBATBHUM KOMIIOHEH-
ToM // Bicauk JJIMA. — 2017. — Ne 2 (41).

BcTaHOBIIEHO TEXHOJIOTIUHY MOXJIMBICTh 3aCTOCYBAaHHS CTPMI)KHEBOI CyMillli 3 HOBUM 3B’S3yBaJIbHUM KOMIIO-
HCHTOM Ha MiJIPUEMCTBAX, SKi BUKOPHUCTOBYIOTH IIIIIIAHO-OCHTOHITOBI CyMiln it (OpPMyBaHHS IO-CHPOMY.
3B’s13yBaJIbHUII KOMIIOHEHT y CTPHIKHEBII CyMIllll CHHTE3YETHCS B MIPOLIEC] TEIUIOBOTO 3MIIIHEHHS SK IPOAYKT B3aEMO-
Iii oprodocdopHOi KHCIOTH 3 NTHIONOAIOHNM KBapLOM 1 siBisie coboro mipodocdaT kpeMHiro. Y TOCHiIKeHHIX 101a-
Baiu Bix 5 % 1o 30 % cTpmkHEBOI cyMmimli, sika MPOWIIIa 3aJIMBaHHS, 10 CKJIaIy THUIIOBOI MilIaHO-OEHTOHITOBOI (op-
MYBaJIBHOI CyMIIlli Ta BU3HAYAIN 3MiHH (Pi3MKO-MEXaHIYHHUX 1 TEXHOJIOTIYHHMX BJIAaCTUBOCTEH. BeraHoBIIEHO, 1110 3epHO-
BHI CKJIAJ 1 KUTBKICTh TIIMHACTOI CKJIAOBOI 3a3HAIOTh HE3HAYHUX 3MiH, MIIHICTh Ta Ta30MPOHUKHICTh ITiJBUIILYOTHCS,
a TEXHOJIOTIYHI BJIIACTHBOCTI 30epiraroTh cTabinpHHN piBeHb. Lle mae 3MOTy peKOMEHIYyBaTH HOBY CTPIIKHEBY CyMIIl
JI0 3aCTOCYBaHHS B JINBAPHUX LIEXaX.

KawouoBi cioBa: riMHACTa CKIIaJ0Ba, TPaHYJIOMETPUYHHUN CKiIaf, nobaBka, mipodochaT kpemHito, milaHo-
OEHTOHITOBA CYMIIIl, CTPIIKHEBA CYMIllL.

Hopoxus C. B. locaigkeHHs BILIMBY MapaMeTPiB 3a4HCHOI0 iIHCTPYMEHTY Ha Yac HLTi()yBaHHS BHJINB-
kiB // Bicauk JJJIMA. — 2017. — Ne 2 (41).

JlocnimkeHo 3aeXHICTh Yacy 0OpoOKY BUIIMBKY Bijl BEJIMYMHH 110/1a4i, IIMPUHY IUTiGYBAHHS JUIs PI3HUX TH-
B 3aYMCHUX KPYTiB. AHaIi3 MOKa3aB, MO JUIs 3a0€3MeUeHHs] BUCOKOI IPOIYKTHBHOCTI IpoIiecy HutiyyBaHHS TOBEp-
XOHb BHJIMBKH HEOOXiJHO BHOMpATH ILTi(hyBaJIbHUHI KPYT 3 BUCOKOIO IIBHJIKICTIO 00EpTaHHs, B Pe3yabTaTi yac 00poo-
K1 3MeHIyeThes. Lliif Bumo3i 3agoBonbHse nntidysanbauit kpyr Ty II1 (mpsiMoro npoginto), sIKuid 103BOJISIE 311HC-
HIOBATH 3aYUCTKY B IIBHIKICHOMY PEXUMI 31 MBHAKICTIO o0epTanHs koma 1o 100 m/c. YamkoBi KOHIYHI KPYTH BHKO-
PHUCTOBYIOTH NP MaJIMX MIBHIKOCTAX OOSpTaHHA, IO 3HAYHO 301IbIIye Yac NuTiyBaHHS MOBEPXHi BIIMBKHU. Kpyr TH-
my 2 (KoHIUHMI) Ma€e HaWTpuBailIiiie yac 0OpoOKH, TOMY HE PEKOMEHIIYEThCSl 3aCTOCOBYBATH 0€3 TEXHIYHOT HEOoOXi-
HOCTI.

Kuro4oBi cioBa: BUIHBOK, NUTi(yBaHHS, 1T0/1a4a, IIBUAKICTh 00epTaHH, Jac.

CoxoJioB . 1., ITpuxoasko O. B. Anroput™m i mporpamMa po3paxyHKy Ta KopeKHii CKJIaJ0BUX LIHXTH
NpH OTPUMAHHI BUCOKOMIIIHOT0 YaBYHY AJ18 BUIUBHUIG // Bicauk JJAMA. — 2017. — Ne 2 (41).

Po3risiHyTO MPUHIMITK PO3paxyHKY 1 KOPUTYBAHHS CKJIaJIOBUX KOMIIOHEHTIB IIMXTH IJIsI OTPUMaHHS BUCOKO-
MII[HOTO YaBYHY NPH BUPOOHMIITBI BIJIMBHHIG. 3allpONOHOBAHO aJTOPHTM aBTOMAaTH30BAHOTO PO3PaxyHKY i KOpHUTY-
BaHHS KIJIbKICHOTO CKJIly NIMXTH 1 MO (]iKaTOPiB /Il BACOKOMIIIHOTO YaBYHY. 3a IMOJIJaHUM aJITOPUTMOM pO3pobiIeHa
nporpama, o J03BOJISE OIIEPATUBHO KOPUTYBATH CKJIAJ METAIO3aBAJIKK B KOHKPETHHX BUPOOHHYMX yMOBaX. Po3po0-
JIeHa TporpaMa Moxke OyTH aJlanToBaHa [0 IHIINX BHPOOHHYMX YMOB MpPU OTPUMaHHI MOIHM(IKOBAHOTO YaBYHY, a TaKk
CaMO MOJKE 3HAHTH 3aCTOCYBaHHS B HABYAIBHHX LIJIIX.

Karwouosi cioBa: MonudikoBanuii yaByH, JBOXCTaIiiHUII Mpoliec, IIMXTOBI MaTepiain, METalo3aBajika, MO-
nudikyBaHHs, KOeilliEHT 3aCBOEHHS, KUIbKICHI OOMEKEHHS.

Typuanin M. A., ArpaBaa IL. T'., JIpeBanp JI. O. IIpo BUKOPHCTAHHS TEePMOAMHAMIYHMX TAHUX IIf
KPHTePiaJbHOr0 aHATI3Y MOKIMBOCTI OTPUMAHHS BHCOKOEHTpOMiiiHUX 00'eMHuX amopdHux crmiasiB / BicHuk
JIMA. —2017. — Ne 2 (41).

B pamkax mozeni acomiiioBanoro pozunHy (MAP) Brepiie omiHeHO TepMoanHaMidHi (QyHKHii 3MilTyBaHHS
II'SITHKOMITOHEHTHNX ekBiaToMHHX cruiaBiB cucteMu Co—Cu—Fe-Ni-Ti—Zr-Hf. Po3paxyHku nmokasyroTs, mo 3i 3HH-
JKEHHSAM TEMIIEpaTypH Bill TEMIIEPATypH PIBHOBAKHOI KPHUCTAJI3AIll PO3IIIaBIiB O TEMITEpaTypH iX CKIyBaHHS HaJIH-
IIKOBI TEpMOIMHAMIYHI (YHKIII 3MIITyBaHHS 3a3HAIOTh 3aKOHOMIPHOI 3MiHH, SKa IMOB's3aHa 31 30UIbIICHHSIM HETaTHB-
HUX BiAXWIEHH Bif imeanpHOCTI. diapama A, H—0 crae HaiOLIBIT iHPOPMATHBHOIO TIPU BUKOPUCTAaHHI I 11 TOOYI0BH
JaHUX NP0 eHTAJIBINI 3MilIyBaHHS, OTPUMAHMX Ul TEMIEPaTypu CKiIyBaHHS. [lokazaHo, 110 €KBIaTOMHI II'STHKOMIIO-
venTHi cutaBu cucreMd Co—Cu—Fe-Ni—Ti—Zr-Hf € xopormmMu kaHaugataMu isi OTPMMAaHHS BHCOKOCHTPOIIHHIX
00'eMHHX aMOp(HUX CILIABIB.

Kuro4oBi ci1oBa: Moienb acomiioBaHOTO PO3UMHY, CIUIABH KOOANIBTY, Mijli, 3ai1i3a, HIKEJII0 3 THTAHOM, ITUPKO-
HieM i radHieM, BUCOKOGHTpOIIIHHI 00'eMHI aMOp(dHi CII1aBy.

®enopo M. M., Tpenkina M. B., Jliotuii P. B. CyuacHi cnocodu BHIroToBJIeHHSl MaiicTep-MoeJiei
I0BeJipHMX BUPOOIB B TEXHOJOTiYHOMY mpoueci JUTTH 32 BHILUIABJIIOBAHUMHU Moaeasmu // Bicamk JJIMA. —
2017. - Ne 2 (41).

BusHayeHi OCHOBHI BUMOTH IIOJ0 KOHCTPYIOBAHHS TEXHOJOTIYHHX MaicTep-Mojeneil I0BeTipHIX BUJIUBKIB.
PosrnsHyTO Cy4acHUi ciociO BUTOTOBIIEHHS MaicTep-MoJelneil I0BETipHIX BUIMBKIB Y TEXHOJOTIYHOMY IMPOIIECi JTUT-
TS 32 BUIUIABIIOBAaHMMHU MOJCJSIMH: i/ies Iu3aifHepa-XyIOXKHHKA; CTBOPEHHS €CKi3y IOBENipHOTO BHPOOy Ha mmamepi;
nobyzaoBa komm'totepHoi 3D-Moneni BupoOy B cremianbHIM mporpami MOJENIOBaHHS; OJICpP)KaHHS BOCKOBOI MoJei
(maiicrep-mozeni) pisHUMH  criocoOamu. Po3risHyTi  cydacHi  criemianizoBaHi IPOTpamMHi  MPOAYKTH ISt
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3D-mopnemoBaHHS MalCcTep-MOIeIel I0BENIIPHUX BHIMBKIB. OMHUCAHO aNTrOPUTM CTBOPEHHS MOZEI aBTOPCHKOTO IOBE-
JIPHOTO BUPOOY — Kinblis «["apMOHIsl» 3 BUKOPUCTAHHSIM IIPOrpaMu Matrix®. [Iporpama Matrix® mae psAL mepesar Ie-
pell IHIIMMH aHaJoTaMH: BENMKWil HaOip KOHKPETHUX (YHKI[H Ta IHCTPYMEHTIB [UIsi CTBOPEHHS PEaNTiCTUUHUX Maic-
Tep-MOJIeJIei; MOXKJIMBICTh PO3PaxXyHKY MacH 1 po3paxyHKy pallioHaJbHOI KUILKOCTI IOBEJIIPHUX KaMEHIB Y KOXKHIH Jie-
Talli CTPYKTYPH; MOJIMBICT CTBOPEHHS ITPE3EHTALI] TPOAYKTY ISl IEMOHCTpALlil TOTOBOI ()OPMH FOBETIPHUX BUPOOIB.
Kiro4oBi cjioBa: roBestipHe JIMTBO, MaliCTep-Mo/ieib, 3D-Moieib, KOMITIOTEPHE MOJCITIOBAHHS, TEXHOIOTTYHUI
TIPOLIEC JIMTTS 32 BUIUIABIIOBAaHUMHU MOJIesIMH, 3D-npuHTep, rpaBipyBanbHO-(hpe3epHUil BepcTart, MOACIBHUI BiCK.

Avmuncskuii M. M., ®@enopos I'. E. BrnuimB mnpoueciB 101aTKOBOro JeryBaHHfl, MiKpoJeryBaHHs
Ta MoaudikyBaHHS Ha BJACTHBOCTI XpoMomMapranuesoro 4apyHy // Bicuuk JJI/IMA. — 2017. — Ne 2 (41).

JlociimKeHo BIUIMB TIPOLECIB JOJATKOBOTO JIETYBaHHS BHCOKOJETOBAaHOTO YaBYHY HIKeJIeM, MapraHLeM
Ta XpOMOM Ha eKCIUTyaTalliifHi BIaCTHBOCTI YaBYHY Ta MIKOPOJIETYBaHHs TUTaHOM i Momudikysanus P3M. Lli nponecn
JIAf0Th MO>KJIMBICTH OZIEp’KaTh YaBYHH 13 3HOCOCTIHKICTIO BHILOIO, HIX y 4aByHy 280X28H2. J{ns 1poro BOHM MaroTh
BMIIIyBaTH B CBOeMY ckiazi Bix 8 1o 30 % xpomy, aje 3 ypaxyBaHHSIM ITIOBHOTO KOMIUICKCY JIMBAPHUX, MEXaHIYHUX
1 eKCIUTyaTaliiHUX BIACTUBOCTEH, 8 TAKOXK €KOHOMIUHHX IMOKa3HUKIB. JJOMUIBHINIMM Aiana30HOM KOHIEHTpalild Xpomy
y BUCOKOXPOMHCTHUX YaByHax ciif BBaxatu 15...25 %, a mapranmo 3,5...5,0 %. JlouiibHiCTh BUKOPUCTaHHS HIKEIIO
Ta WOrO KiJIBbKICTh CJIiJl BU3HAYATH JJIsl KOXKHOT KOHKPETHOT JIUTOI JeTalli, BUXOIM4M 3 YMOB il eKcIutyarallii Ta HasiBHOC-
Ti HiKemo, ane He Oinbme 1,0 %. HaiiBumi excruryaTariiiHi Ta MexaHiuHi BIAaCTHBOCTI CIUIaBY 3a(hiKCOBAaHO 3a BMICTY
0,4...0,5 % turany. [Ipucanku P3M nomiTHO MOAPIOHIOIOTE CTPYKTYPY XPOMOMApPIaHIEBOro YaByHy. st miBUIIEH-
HS TBEPAOCTi Ta 3HOCOCTIMKOCTI XpOMOMapTraHIIEBOTO YaBYHY HOTo HOmiTbHO MoamdikyBaT mnpucagkamu P3M y me-
xax 0,10...0,30 %. Kpauum BapianTom € crisibHe 00pobaenns 4aByHy turadom (0,15...0,25 %) 1 (0,15...0,25 %) P3M.

KoarodoBi cioBa: neryBaHHs, MiKpoJieTyBaHHS, MOAN(IKYBaHHS, XpOMOMAapraHLEeBUH YaBYyH, NPHUCAIKH, 3HO-
COCTIHKICTb.

Buoxina I. O. BigHoBjeHHs1 i 3MinHeHHs KOJiHYACTHX BaJliB aBTOTPAKTOPHUX IBUTIYHIiB // BicHuk
JIMA. —2017. — Ne 2 (41).

[IpeacraBneHi OCHOBHI METO/IM 1 XapaKTEPUCTUKH BiJHOBJICHHS JAeTalieid. PO3rsiHyTI KOJIiHYATI BaJu B IPOLe-
cl excruTyaTanii BTpadaioTh NEPBUHHI BIACTUBOCTI, Ha 25 % 3HMKY€EThCA MEXa BUTPHUBAIOCTI, Ha 24 % 301IbIIyeThCS
3HOC KOPIHHKX 1 IIATyHHUX IIUHOK MPH TOCATHEHHI TPAaHMYHUX PEMOHTHUX po3MipiB. [lokazaHo, 1o 3ampornoHOBaHUN
METO/] 3MIITHEHHS IUHOK KOIIHYACTUX BaNiB IPOMEHEM Jiazepa J03BoJsie€ B 1,9-2,6 pa3u MiABUIIUTH iX 3HOCOCTIHKICTb.
3MIITHEHHS IIMHOK KOJIHYACTUX BB CTAJI0 MOXIJIMBUM IUISIXOM HOTJIMOJICHHS 30HU TaJITeNi 1 MOJAJIBIIOT0 3MIITHEHHS
JIpoOecTpyMEHHO 00poOKor0. Buxoasun 3 mbOro BiAHOBIICHHS 1 3MIIHCHHS JIETalleil — BaKIMBHU pe3epB €KOHOMIi
MaTepiaibHUX, MaJTMBHO-CHEPIETUYHHX 1 TPYAOBUX PECYpPCiB.

Kuro4oBi cj1oBa: BiTHOBJICHHS, KOJIIHYATI BAJIM, MEXa BUTPUBAIOCTI, TSPMO3MIIIHCHHSI, HABAHTAXKCHHSI.

Baacos A. ®@., Makapenko H. O., Kymiii I'. M., Kyaikos B. I1. IligBuienHsi IpogyKTHUBHOCTI py4HOTI0 1y-
rOBOI0 HANJIABJIEHHS BUPOOIB, 1110 MPALIOIOTH MPU BUCOKUX Temmepatypax // Bicaux JJIMA. —2017. — Ne 2 (41).

OmHuM i3 3aBIaHb, IO CTOATH MEpe PO3POOHIKAMH 3BapPIOBAFHIX HAIUTABIIOBAILHUX MATEPiajliB, € MOIIYK
HOBHX BUJIIB CHPOBHHH JJIsl IXHFOTO BUTOTOBJICHHS # IiABUIEHHS TPOAYKTHBHOCTI 3BapIOBaJIbHUX IporieciB. OgHNM 31
LIUISIXIB PILIEHHS JAaHOTO 3aBJIaHHS € BUKOPHCTaHHS €EeKTy €K30TePMIUYHHMX peaKiiii MIIIXOM BBEAEHHS JI0 CKIIaay BH-
KOPUCTOBYBaHUX MaTepiajiB €K30TEPMIUHHMX CyMillel y BHUIJISAL BiIOBIIHUX OKHCIIIOBAYiB 1 PO3KHCIIIOBAYIB, ITPH Ha-
rpiBaHHI i TUIABJIEHHI SIKMX €K30TEPMIUHHI MPOLIEC MPOTIKAE 10 PO3ILIABICHHS €eKTPOAHOrO cTepxkHs. ExcneprmMen-
TaJIBHUMH METOJAMH BCTAHOBJICHO, [0 BBEACHHS B MOKPUTTS €JIEKTPOIIB €K30TepMidHOT cymimti 110 53,4 % 30uibInye
koe(ilieHTH: HamaBneHns (¢, = 8,4—12 r/A-u ), posmnasnenns crpwkHs (8,7-11,4r/A-T), BUXOIy HaIIaBIEHOTO

(0,93-1,10) i rogroro Metairy (0,58—0,68), mBUAKOCTI TuTaBiIeHHs enekrponis (V,, = 17-23 m/r), 3mintoe 7, ot 0,715
1o 0,815 u 7,01 0,28 mo 0,415. [lixBHUIIEHHS TOBIIUHH TIOKPUTTS €IEKTPOMIB, MO MicTATh 44,4 % eK30TepMiuHOI CyMi-
i, Bix 0,5 1o 2,6MM, IPUBOIUTE: 0 301IbIIeHHS KoediienTa HarmaBieHHs (&, = 10,4—13,4 T/A'T), KiTbKOCTI €K30Te-
pmiuHoi cymimii (3,9-27,4 1), BigHoBneHoro 3aiiza (0,05-0,28 r/c), 10 3HIKeHHS KOedilieHTIB PO3IUIaBICHHS CTPHKHS
(atp.cr = 12,8-10,5r/A-u), 3011bLIIEHHIO MAaCOBOI IIBUAKOCTI MIaBleHHs MOKpUTTs (0,18-1,03 r/c), 3HMKEHHIO MBUIKOCTI
IUIaBJICHHs eyiekTpoiB (21,5-18,2 m/r), mo 3mentenns 7,8ix 0,74 no 0,84; ,8ix 0,31 10 0,47.

KurouoBi cjioBa: pydyHe 1yroBe 3BaproBaHHS, €K30TEPMiYHA PEaKIlis, OKUCIIIOBAY, PO3KUCITIOBAY, HATUIABJICH-
Hsl, IIBUJIKICTh TUIABJICHHS €JICKTPO/IA.

T'ony6 I. M. T'a3onuiakoyTBOPIOKOYi OCHOBH CY4ACHHX NOpowIKoBHX ApoTiB // Bicamk JJMA. — 2017.-
Ne 2 (41).

[okazano, Mo HaOLTEOI e()EeKTUBHUM CIIOCOOOM IMiABHICHHS CTIHKOCTI IITAMIIIB € HAIUIAaBKA 3HOIIYBAHUX
TIOBEPXOHB JIETOBAaHUMHU MeTanamu. Bee Oisblie 3acTocyBaHH, 32 JaHUMH MIKHAPOIHOTO 1HCTUTYTY 3BaplOBaHHS, [UIs
HAaIIaBJICHHs! IITAMIIOBOTO 1HCTPYMEHTY 3HaxoasaTh nopoiukosi apotu (FCAW-S). Ilpu HariaBieHHI caMO3aXxMCHUM
TTOPOIITKOBUM JIPOTOM CIIOCTEPIraeThCsl Hadararo MEHINA YyTIUBICTh IO BIUIMBY IIBHIKOCTI BITPY Ha Ta30HACHUYCHICTH
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METaJly HAIUIaBIIEHHS i WOTO BIACTHBOCTI, B TOpiBHAHHI 3 HamaBineHHsM B CO, Ha BIAKpUTHX MaiiaHYMKaX.
VY MOpOLIKOBUX APOTaxX AJs 3HOCOCTIMKOTO HAIlIaBJIEHHS ra3ollIaKOyTBOPIOBAJIbHI YAaCTHHH CEpICYHUKA HalyacTille
OyAyIOThCSI HA OCHOBI MapMypy (MarHe3ury), INIABUKOBOTO IINATy 1 PyTHJIOBOTO KOHIEHTpary. L{i qpoTu mjist mupoKoro
Jiana3oHy CKJIaiiB 3a0e3nevuyroTh xopoile (opMyBaHHS BAIUKIB 1 BIIJICHHS MUIAKOBOI KipKH, MOMIpHE pO30pH3KY-
BaHHs. OJHAK B JIITEPATYPHUX JAaHUX MICTHUTHCS MajO BIJIOMOCTEHl MPO BILUTHB CKIIAIy ra30ILIaK0yTBOPIOOYO] YaCTHHU
HAaIlOBHIOBa4Ya CaMO3aXHMCHOTO IMOPOIIKOBOTO IPOTY Ha Ta3o- i MWIOBHIUICHHS NPU TOPiHHI YT, Ha Ta30BMICTKICTh
MeTajly 3BapHHX IIBIB, CipKH 1 pochopy, a TAKOK Ha BIAAUIBHICTD HIIAKY 1 (PI3UKO-XIMIYHI BIIACTUBOCTI.

Kuro4oBi ciioBa: mraMnoBuil iIHCTPYMEHT, YMOBH POOOTH IHCTPYMEHTY, BUIH 3HOCY, HAaIUTABOYHI MaTepiaimy,
TIOPOIIKOBI JIPOTH, ra301IJIAKOyTBOPIOIOYI OCHOBH, T'a30- 1 MAJIOBHUAIJICHHS, Ta30BMICT METally, BIAIUIBHICTh HIIaKy, Qi-
3HKO-XIMiYHi BIACTUBOCTI.

I'puns O.T'., Makapenko H. O., Tpem6au b. O., Ayauncbkuii O. [I. Cy4yacHi HanjaBo4yHi maTtepiajiu
JJ1s1 3MilTHEHHSI i BiTHOBJIeHHS iHCTPyMeHTY rapsiuoro aegpopmyBanns // Bicank JIMA. —2017. — Ne 2 (41).

ITokazaHo, 110 KOHKYPEHTOCIPOMOKHICTh METATYPriHHUX MiIIPUEMCTB, SIKI TIEPETBOPIOIOTH (HOpPMY BHUPOOIB
3a JIONOMOTOI0 Tapsiu0i 00pOOKH, 3aJIeKUTh BiJl TEPMIHY CITYKOU MIBUAKO3HOIIYBAHUX IHCTPYMEHTIB rapsdoro aedop-
MYBaHHS, CTIMKICTh SIKUX BH3HAYA€THCS MaTepiajlaMd, 3 SKHX BOHH BHUTOTOBJICHI. BU3HAUeHO KOMIDIEKC ITOKA3HHUKIB,
SIKUMH Ma€ BOJIOAITH MaTepiall iIHCTpYMEHTY, IpHU3HadYeHuH st 1eOpMyBaHHS MeTaly y Harpitomy craHi. [Ipoanari-
30BaHO PAJ] ICHYIOUMX IITaMIIOBHX CTaJel PI3HUX CHCTEM JIETyBaHHS, iX CTIMKICTb y BIAMOBIIHUX YMOBaX €KCIUTyaTa-
uii. Po3risiHyTO BIUMB TepMmiuHOTO 00po0ieHHs HarulaBieHoro Merany. Enexkrponu mapok 1{H-4 i EILI'-50 He 3a0e3-
NevyroTh HeoOXiaHOI TeruocTiiikocTi. MeTal, 110 MICTHTh 3HAUHY KUIBKICTh BOJIb()pamMy abo Boibdpamy i KOOAIbTY,
oJiepkaHuX Tpu HaruiariieHHi enexkrpogamu O311I-1, O3I1I-4 1 O3U-5, Mae BUCOKI TBEpPAICTh 1 TEIUIOCTIHKICTD, ajic Ye-
pe3 BHCOKY BapTiCTh 1 IeQILNTHICTh 3a3HAUYEHHUX €JIEMEHTIB € MaJIO MEPCIEKTUBHUM. MeTaiy, HallJIaBJIeHOMY €JIeKTPO-
namu O31I-3, mpuTamMaHHa BUCOKA TBEPICTD i XOPOIIa TEIUIOCTIHKICTh TP HEBUCOKOMY BMICTY BoJb(ppamy. HaBene-
HO NIPHUKJIAAN eIEeKTPOAHUX MaTepiajiB 3aKOpAOHHUX BUPOOHHKIB.

Kuaro4oBi ciioBa: HammaBIrOBaNBHI MaTepiaiy, 3MIiIHEHHS, IHCTPYMEHT Tapsdoro aedopMyBaHHs, IITaMIIOBI
CTaJi, HATUIABJICHHS, €JIEKTPO/I, TeIUIOCTIHKICTh, TBEPIICTb.

I'punsb O. I'., Tpemoau B. O., Kapikos C. B., Tpemo6au 1. O., IBanos /JI. C. docaizxxkenns kopessimii ¢i-
3UYHHUX i TEXHOJIOTIYHHUX BJIACTUBOCTEH MIJIAKIB MPH HANJIaBJIeHHI MOPOIIKOBUMHU aApoTtamu // Bichuk JJIMA. —
2017. — Ne 2 (41).

3'scoBaHo, 110 BHOIp ONTUMAIBHOTO CKIIAY IITAKOBHX CHCTEM CaMO3aXHCHUX ITOPOIIKOBHX JIPOTIB € IepeBa-
JKAIOYMM NPHU po3po0ILli HOBUX HAIJIABIIOBAHUX MarepiaiiB. J{is ycninHol po3po0KH caMO3aXMCHUX MOPOIIKOBHX JIPO-
tiB (CI1/I) HeoOXiAHUI MOLIYK 3B'SI3KY MiXK TEXHOJOTTYHUMH XapaKTEPUCTHUKAMHU MPOLIECY PO3ILIaBIeHHS 1 (I3NYHUMHU
BIIACTUBOCTSIMH IIUIAKY, IIIO 3aJI€XKaTh BiJ HOTO CKIAAy Ta CTPYKTYPH. 3 AKOCTi (hi3WIHUX BIACTUBOCTEH MOXKHA ITPHIA-
MaTH ITOBEpXHEBUH HATSAT Ta B'sI3KicTh. [IpoaHaizoBaHO TPH THUMH MITAKOBUX CHCTEM i BIUTMB JOOABOK Ha MIOBEPXHEBUI
HATAT 1 B'I3KicTh. JI7s HAIIaBIeHHs CaMO3aXHWCHUMH ITOPOINKOBHUMH JIPOTaMH, SKi MalOTh IUIAKOBY CHCTEMY
CaF,-Ca0-Si0,, HeoOX1THO TOJJATKOBO BBOJWTH HEBEIHKY KiTBKICTh OKcHIiB Al,O3, MgO, TiO,.

Kuaro4oBi cjioBa: HammaBiIeHHs, TOPOIIKOBUHN POT, IIIAKOBI CHCTEMH, HAIUIABIIOBAHI MaTepialii, MOBEpXHeE-
BHI HATAT, B'I3KICTb.

Coxouncokmnii B. E., Poik A. C, Kasimipos B. IlI., IIpyruokos JI. B.,, Byceko B. M., Taniniu B. 1.,
I'onuapos 1. O. Pentrenomndpakuiiine poc/aixeHHsa NPOMHACI0BO-BAXKIINBUX NIIAKOBHX PO3ILIABIB Ha Kade-
api ¢isuynoi ximii KuiBcbkoro HanionaanHoro yHiBepceutery imeni Tapaca IlleBuenka // Bicaux JJIMA. —
2017.— Ne 2 (41).

PosrisanyTo BHecok kadenpu ¢izumynoi ximii KnuiBchkoro HamioHasnsHOTO yHiBepcutety imeHi Tapaca llleBue-
HKa B JIOCII/PKEHHI OyIOBH IITAKOBUX po3MuiaBiB. [TouaTkoBi poOoTH Oynu MOB'sI3aHi 3 TOCTIIHKCHHSIMHU MPOCTHX IILIa-
KOBHX CHCTEM, IIOTIM JOCI/KyBaJi O€3MOCEepeHhO PO3IUIABH 3BApIOBAIGHHUX (IIIOCIB, 2 OCTaHHIM YacoM aKIEHT
3p0o0JIEHO Ha JOCIIDKEHHAX OyIOBH IUIAKOBUX CHUCTEM, SIKi BHKOPHCTOBYIOTHCS JIJIsl BATOTOBJICHHS TEXHIYHOT Kepami-
ku. PoOOTH OCTaHHIX POKIB IMOB'sI3aHi 3 pO3POOKOI0 HOBOTO TIOKOJIIHHS KEPaMIYHHUX 3BAPIOBATIBHUX (IIFOCIB VIS 3BapIO-
BAHHS 1 HalalKy, a TAKOXK CyYacCHUX BOTHETPUBIB 11 BUKOHAHHS PI3HMX 3aBJaHb, SKi BUHUKAIOTh B Cy4acHOMY IpO-
MHCIIOBOMY BUPOOHUITBI. Bynu mociimkeni posmiasu cuctemu MgO-AlO3-Si0,-CaF, pi3saux ckiaziB. XapakrepHa
OCOONMBICTD Ili€] CHCTEMH — YTBOPEHHS KPHUCTAJIYHOI MIMiHETI y BCIX ITOCHIMHKEHWX CKIAaJaX, SKIO0 BMICT
MgO i ALL,O; nepesumryBano 10 % mon. XapakrepHoro ocobnusictio cucremnu CaO-Al203-Si02 6yno yTBOpeHHS My-
JITOBMX HAaHOYACTOK B MaTPHIIi PO3IUIABJICHOT YacTHHU 1uIaKy. [lependadaeTses, 0 pe3ysibTaTH OCTaHHIX JOCIHiIKEeHb
OyIyTh BUKOPUCTaHI JUIsi pO3POOKH HOBUX 3BapIOBAILHUX 1 BOTHETPUBKHMX MaTepiaiiB.

Karouosi cioBa: penTreHomudpaxiiiHe JOCIiKEHHS, NIJTAKOBUH PO3ILUIaB, 3BapIOBAIBHUN (IIIOC, TEXHIYHA
KepaMika, 3BaproBaHHs, Hamaika, IUIaK, BOTHETPUBKI MaTepiaju.
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KopcyHn B. A., 3a6aoubknii B. K. Buoip ckiaany B-Mn-Al nopomkosoi cymimi st nigBuineHHs adpasm-
BHOI 3HOCOCTilikOCTi moBepxHeBoro mapy // Bicauk JJIMA. —2017. — Ne 2 (41).

ITpu ouiHIi abpa3uBHOT 3HOCOCTIMKOCTI MIOBEPXHEBHX IIAPIB BPAXOBYETHCS CTPYKTYpa, OTPHUMaHa Micis XiMi-
Ko-TepMiuHOi 00poOku (XTO), ane He BpaxOBYETHCs TITUOMHA IIAPY, 110 HE JO3BOJISIE B MOBHIH Mipi OIIHIOBATH SKICTh
mapiB. TibKK DOCTIKEHHs! MNTMOMHHM 1IApiB 1 0COOIUBO IX CTPYKTYPH 1O MIIMOUHI € BAXKIIMBOIO XapaKTEPUCTUKOIO NPU
NPOTHO3YBaHHI EKCIUTyaTaliifHOi CTIHKOCTI MOBEPXHEBO 3MIIHEHHX BUPOOiB. JlociimkeHl 3aKOHOMIPHOCTI BIUIMBY
CKJIaJly TIOPOIIKOBHX CyMilled Il HacH4YeHHsS Ha aOpa3suBHY 3HOCOCTIHKICTH ITOBEpXHEBOTo Iapy. BuBueHa 3HOCO-
CTIHKICTh ITOBEPXHEBHX IIapiB, OTPHUMaHMUX Ha cTaji 45 micis HacudeHHA B B-Mn-Al noponikoBux cymimax. Becranos-
JIeH] pallioHaJIbHI CKJIQIN CyMille! JIsi HacHIyBaHHs CTajli Mpu OopoMapraHieaniTyBaHHi. Pe3ynprat podoTn MOXyTh
OyTH BUKOPHCTaHI B MIPOMHUCIOBOCTI JJISl 3MIIIHEHHSI IITaMMIB i pec-(popM, 3 METOIO MiIBUIIEHHS iX aOpa3uBHOI 3HO-
COCTIHKOCTI.

Kuaro4yoBi ciioBa: mopomkosa cymimi, abpa3uBHA 3HOCOCTIHKICTh, TIMOWHA MIapy HACHYCHHS, XIMIKO-TepMidHa
00poOKa, 3MIITHCHHST BUPOOIB.

Mapkos O. €., I'epacumenkxo O. B., Kocunos M. C., lllesnos C. O. Po3podka HOBUX 3ar0TOBOK 115 NO-
KOBOK BinoBinajabHoro npusHadenssn // Bicauk JJIMA. — 2017. — Ne 2 (41).

Po3risHyTi poOiiemMH, 1110 BUHUKAIOTh TPH KpUCTaNi3alil KOBAIBCHKHUX 3JIUTKIB, 1 CIOCOOH LIOAO IX BUAAJICH-
Hs Ta MOJIIIICHHS 1X SKOCTi. BCTaHOBICHO, 1O IS OTPUMAHHS OUIBII OJHOPIAHOT CTPYKTYPU Ta XIMIYHOTO CKIIAIy
CJIiJI BUTOTOBJISITH 3JIUTKU 3 CITIBBIJHOIIEHHSAM H/D MeHIIe oquHULI. 3 METOI0 3MEHIIEHHSI OChOBUX Je(deKTiB y Tiji
KOBaJILCHKOTO 3JIMTKa HEOOXiJTHO CTBOPUTH YMOBH, IPH SIKMX BOHH OyIyTh 30Cepe/KEHI B NMPHOMIBbHIN, BUAATSIEMIMH,
yacThHi. [y OBOTO MPOMOHYETHCS 30UIBIIMTH HOr0 KOHYCHICTb. J[iis BCTaHOBJIEHHS HEOOXITHHUX 3aKOHOMipHOCTEH
BHUKOHYBAJIHMCSA €KCIIEPUMEHTANBHI JOCIIIHKEHHS, SKi MPHUITyCKalld OTPUMaHHS 3pa3KiB 3 TiOCcyNIb(haTy HATPilo Ta airo-
MiHifo. [IpoBeeHo OIiHKY OHOPIAHOCTI MaKPOCTPYKTYPH 1 YMOB YTBOPEHHS YCaI0OYHOI PAKOBUHH.

Kurodosi ciioBa: 3muTOK, JTiKBallis, ycago4Ha IOPOKHUHA, MAKPOCTPYKTYpa, BUIMBHHUIIA, YCTaHOBKA.

Pynenxo H. O. JlociaigkeHHs] NMPOHUKHOCTI OHO- i ABOIIAPOBUX MOPHCTHUX MOPOIIKOBUX QILTPIB //
Bicank JJIMA. —2017. — Ne 2 (41).

Po3risiHyTO IPOHMKHI XapaKTEpPUCTUKU OJTHO- Ta JIBOLIAPOBHMX MOPOIIKOBUX (iNbTpiB. Bynu BuroToBneHi oa-
HotapoBi QineTpu 3 pizHOI MopuUcTicTiO. Takoxk Oyiu BUTOTOBIIEHI ABOIIApoBi GuIbTpH 3 nopuctictio 50 % B 000x
mapax. st ojepkaHHs IBOLIAPOBUX MaTepialliB 3aCTOCOBYBAJIM CIOCIO MOIIApOBOTrO cyMicHOTro (opmyBaHHS. Bymn
MIPOBEEHI JOCHTIIN 3 BU3HAYCHHS MPOHUKHOCTI BCiX QiIbTpyrounx marepianiB. [IpoHnkHicTs mopucTix QinabTpiB 30i-
JIBIIYETHCS 3 IIBUILICHHSAM BMICTY TIOpPOYTBOPIOBaYa Y BUXiJHIN CyMilli Ta pe3yiIbTyio4oi mopuctocti. Tak, 301IbIIeH-
Hs BMicTy OikapOoHaty amoHito 3 20 % mo 60 % mpuBoauThs 10 pocty mBHAKOCTI (inprpanii B 2,3 pasu. Ilomanbie
MIBUIIEHHS eKCIUTyaTallifHIX BIACTHBOCTEH OYIIO MOCATHYTE IUISXOM BHTOTOBIICHHS ABOIIAPOBUX (DIIBTPIB, ¥ SKUX
map i3 IpiOHUMH MMOpaMH CITYXKHUTH IUIS 3a0e3MeYeHHsT TOHKOCTI (iTpTpallii, a map 3 BETUKAMH TOpaMHU 3a0e3redye
MitHicTh GinbTpa. LIBHaKICTh (inbTpalii i ABOIIAPOBUX 3pa3KiB npubmm3Ho Ha 20 % BUIlE, HIK IS OHOLIAPOBUX
3pasKiB.

Karwouogi ciioBa: QinbTp, MOPUCTICT, HOPOYTBOPIOBAY, MPOHUKHICTB, IIBUIKICTh (QLIBTPAILT.
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AHHOTAIMA

TEXHUYECKUE HAYKU

Ab6aynoB A. P., Jlamuenko A. B. Pa3paGoTka cTpyKTypHO-(pYHKIHMOHAJIBbHON MOJEJH Npouecca Mpoek-
THPOBAHUS TEXHOJOTUM U3rOTOBJIeHNs JUTHIX uzaeauii // Becruuk ITMA. — 2017. — Ne 2 (41).

[IpoBeneHs! pa3paboTka U ONMMCAHUE CTPYKTYPHO-(YHKINOHAIHHON MOJIENH TpoIecca MPOSKTHPOBAHUS TEX-
HOJIOTUHM W3TOTOBJICHUS OTJIMBOK ¢ mnpuMeHeHneM si3bika UML. PaspaboraHa yormveckas MoOAedb HMPOTPaMMHO-
METOJIMUECKOTr0 KOMILIEKCa /sl IPOSKTUPOBAHUSI JIMTEHHOW TexHoyornu. Pa3paboTaHbl U onmucaHbl AMarpaMmebl mpe-
[ECHTOB ¥ KJIACCOB MPOTPaMMHO-METOIMYECKOTO KOMIUIEKCa, IHarpaMMBl IIOCIEIOBATEIBHOCTEH IPOLEAYP
n ER-nmarpammel. PaccmoTpennstit noaxon k npoektrpoBannio CAIIP B nmuTeliHOM NMpoOM3BOACTBE MOXKET OBITH IPH-
MEHEH Ha JIIOOBIX dTanax MoJy4yeHHs Ka4eCTBEHHBIX OTJIMBOK, HAUMHAs C MOJrOTOBUTEBHBIX ONEpalMii U 3aKaHYNBas
Ha3HauYeHUuEeM (PMHUIITHBIX ONEpaii ¥ ONTUMHU3AIMK TEXHOJOrHYeckoro mpomecca. Paspaborka CAIIP momoxeT aB-
TOMAaTH3UPOBATh Pa3IMUYHbIE 3Tallbl MPOCKTUPOBAHUS, HApPUMEpP, CTaHIAAPTHBIE PACUEThl, U3TOTOBJICEHUE MPOEKTHOMN
JOKYMEHTAI1H, MOJISTNPOBAaHHE JINTEHHBIX MPOLIECCOB M TOMY I0I00HOE.

KaioueBble cjioBa: HHCTPYMEHT MPOCKTUPOBAHHUS, CTPYKTYPHO-(YHKIIMOHAIBHASI MOJIEINb, THarpaMMa I1ociie-
JOBAaTENBHOCTEH, TOKYMEHTHPOBAaHUE, aKTHBHOCThH, AWarpaMMa IIpEIeNeHTOB, KIacC, OOBEKT, CHCTeMa, JIOTHIeCKas
CTPYKTYpa, MOJIEb TaHHBIX.

Arpasan IL. I'., IpeBaas JI. A., Typuanun M. A. Moae1npoBaHue TepMOAUHAMMYECKHX CBOICTB KUA-
kux cmiaaBoB Cu-Fe—(Ti, Zr, Hf) u meractaéuiabHbIX (a3oBbIX npeBpameHuil ¢ ux yyactueM // BecTHHMK
AI'MA. —2017. — Ne 2 (41).

Pa3paboTaHbl MOAENH, OTIMCHIBAIOIINE TEMIIEPATypPHO-KOHIIEHTPALMOHHYIO 3aBUCHMOCTh TEPMOJMHAMHIECKIX
cBoicTB xunkux crutaBoB Cu—Fe-Me (Me = Ti, Zr, Hf) B pamkax mozgenu acconuupoBaHHOro pactBopa. ITokazaHo,
YTO B paciulaBaX PacCMaTPHBAEMBIX CHUCTEM JOMHHHUPYIOLUIMMH SBISIOTCS HapHbIE B3aUMOJAEHCTBUS Pa3HOCOPTHBIX
atoMoB CuMe u FeMe. OHu 00ycCIIOBIMBAIOT OTPHUILIATENBFHBIE OTKJIOHEHHS TEPMOJANHAMHYECKUX CBOWCTB PACIUIaBOB
OT WJCAJIBHOCTH B OOJBIIEH YacTH KOHLEHTPAIMOHHOTO TpeyrojbHuka. B pamkax CALPHAD-merona paccuuTaHbl
JarpaMMbl METAacTaOMIBHBIX (Da30BBIX MPEBPAILEHUI C ydyacTHEM MEepeoXJIaXISHHBIX JKUIKUX CcIiaBoB. Ha ocHoBa-
HHUM 3THX PE3yJIbTATOB IPOrHO3UPOBAHbI KOHIICHTPAIIMOHHBIE HHTEPBAJIBI, B KOTOPBIX MOT'YT OBITh MOJTy4€HBI OBICTPO-
3aKaJieHHbIe aMOp(HBIE CIIIABHI, PACCIOUBIIHECS aMOp(HBIE CIUIaBH M 00BEMHBIE aMOP(HBIE CIIIABHI.

KuioueBble ciaoBa: mojenb accornuupoBaHHoro pactBopa, CALPHAD-meton, cmiaBel mMenu W xenesa
C TUTAHOM, LUPKOHHEM U TadHHEM, ObICTPO3aKaJCHHBIC U 00bEeMHBIC aMOP(HBIC CILIABBI, PACCIOUBIIHMECS ObICTPO3a-
KaJIeHHbIE aMOpP(HBIE CIUIABHI.

BoponbsinoBa A. A., Typuanun M. A., [IpeBans JI. A., Arpasaa II. I'. [lapuuajbHble 1 MHTErpajbHble
SHTAJIBIUU cMelleHUus KUAKuX criaBoB cuctembl Cu-Ti—Hf // Becthuk II'MA. — 2017. — Ne 2 (41).

OHTaJBIUK CMEIICHNS TUTaHa, Ta(QHUsI 1 MEAN NUCCIIeIOBaHbl KAIOPIMETPHUECKUM METOJIOM IPU TeMIIepary-
pe 1873 K B unTepBaie coctaBoB xt; = 0—0,25 mist paspesa xcu/xye = 3/1 v xye = 0-0,51 s paspesa xc/xr; = 3/1. Baons
BCEX M3YUYECHHBIX DPa3pe30B 3HAYEHMs SHTANBIHN SBIIOTCS OTpULIATETbHBIMH. [l paspesa xc/xti =3/1 MUHHMYM
¢ynkn AH cocrasiser —12,3 + 1,1 k/Ix/Monb npu xgr = 0,38. OTpunarensHble 3Ha4eHNs GyHKIMH AH o0ycnoBie-
HBI XapaKTepoM OTKJIOHEHHH OT upaeanbHocTH naHHOW (yHkuuu B cucremax Cu—-Hf u Cu-Ti. Oror dakr ykaspiBaer
Ha JOMHHUPYIOILIYIO POJIb COOTBETCTBYIOIIUX IAaPHBIX B3aUMOJEHCTBUH B 9HEpPreTHKe 00Opa3oBaHUS KHUIKHX CIUIABOB.
B pamkax MoIenM accCOIMMPOBAHHOTO PAcTBOpPA PACCUUTAHBl TEPMOIWMHAMHUYECKHE (YHKIMH CMEIICHHS CHCTEMBI
Cu-Ti—Hf, koTopsle yka3pIBaloT Ha NX CHJIBHBIE OTPULIATEIbHBIC OTKIOHEHHS OT 3aKoHa Pays.

KaroueBble cj10Ba: KaJOpUMETPHs, )KUAKHE CIUIABbI, SHTAIBIINYA CMEIICHNUS, MOJENb aCCOLIMUPOBAHHOTO pac-
TBOpa, cuctema Cu—Ti—Hf.

Jpesaan JI. A., Arpasaa IL. I'., Typuanun M. A., loB6enko A. ., Habenko C. M., ¢ ¢pendepr I'. Tep-
MOIMHAMUYecKasi 0a3a JaHHBIX /ISl HANPABJEHHOTO MOMCKA IEPCHEKTHBHBIX COCTABOB JIWCIEPCHOHHO-
TBepaeomnx BAC // Becthuk IIT'MA. — 2017. — Ne 2 (41).

PaccMoTpeHsl pa3nuuHble CTpaTeruy, Kacaromuecs pazpadotkun BOC, mpencraBieHHbIe HAa HACTOSIIMH MO-
MEHT B JuTeparype. [lokazaHo, 4To B JaHHBI MOMEHT Haubolee MepCIeKTHBHBIMHU SBISIOTCS HAIIPABJICHUS HCCIeN0-
BaHMA B oOsactu oxHO(Ma3HbIX U nByx(paszueix BOC. IIpemtosxker noaxoa K HamnpaBIeHHOMY HOHMCKY NEpCHEKTHBHBIX
COCTaBOB aucnepcuoHHo-TBepActonx BOC. IIpencraBiena HoBas TepMoAWHaMu4ueckas 0aza JaHHBIX Ul CUCTEMBI
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Co—Cu-Fe—Ni, Bxmogaromas HOBoe TepMoaAnHaMIUeckoe omucanue cucteMbl Co—Cu—Ni, momydeHHOe B HacTOSIIEH
pabote. [Toka3aHo, 9YTO C HCIIOIB30BAHUEM TTOTYYCHHON 0a3bl JaHHBIX MOXKHO C yIOBJICTBOPUTEIBHON TOYHOCTHIO OITHU-
caThb 3KCHepI/lMeHTaHI)HbIe JAaHHBIC O (ba3013b1x HpeBpaHleHI/IﬂX.

KuaroueBsie ciioBa: BeicokodHTponwmiiHbIe cruiaBel, CALPHAD-meTon, TepMOIHHAMHYECKOE OIMUCAHUE, CH-
crema Co—Cu—Fe—Ni, (a3oBble paBHOBECHSL.

Jdpsadenko FO. I'. UccneqoBanue BIUSTHHUSA 3aKAJT0YHOT0 MOTOKA HA YPOBeHb HANPSLKEHUI B MeTaLIn4e-
ckux m3neaunx // Becramk AITMA. —2017. — Ne 2 (41).

CoBpeMeHHbIE TEXHOJIOTHH TEPMOYIPOYHEHHUSI MO3BOJISIIOT OOECTIEYNTh CYIIECTBEHHOE ITOBBIIICHUE ITPOYHO-
CTH W3/EJIHH, MOBBIILICHHYIO BSI3KOCTh Pa3pylICHHs, 0COOCHHO MPU HU3KHX TEMIIepaTypax, Py COXPaHEHHUH J0CTaTOY-
HO BBICOKOTO YPOBHS IUIaCTUYHOCTHU. VcciaenoBaHO BIMSHHUE PEryIUPYyEeMOTo BOJOBO3AYIIHOTO MOTOKA TP 3aKanod-
HOM OXJI)/ICHIH Ha YPOBEHBb M 3HAK OCTATOYHBIX HANPSUKEHUH B cTaiax. [1odydeHbl 3Ha4eHUs] BEIMYUH OCTATOYHBIX
HaIpsUKEHUH Ha KOPPO3MOHHOCTOMKOH cTtasie. M3yueHo BIMsSHHME BOJOBO3AYLIHOIO IOTOKA HA YPOBEHb HAIIPSLKEHUH
B HU3KOJICTHPOBAHHOW CTalie TPH 3aKaJKe, U YPOBEHb OCTATOYHBIX HANPSHKCHUH B CTAHOAPTHO 3aKAJICHHOM H3JICITHU
MOCTIe OTITYCKa C BOAOBO3AYIIHONW 00paOOTKOH. Pe3ynmpTaThl MPOBEACHHBIX SKCIIEPUMEHTOB TO3BOJISIOT CHU3UTH ypO-
BEHBb OCTaTOYHBIX HAINIPSDKECHUH B METAJUTHICCKUX U3ICIUAX U YMEHBIIUTH Ae(opMaItum.

KuroueBnie cjioBa: BOJOBO3AYILIHBIN OTOK, 3aKaJIOYHOE OXJIAKACHUS, OCTATOUHBIE HAMTPSKEHMS.

HNBanoBa JI. X., Beasiii A.Il., Ocunenko . A. Buusinme cmocoda JUTHS TPOKATHBIX BaJIKOB
HA YPOBEHb OCTATOYHBIX Hanpsukenuii B Hux // Becrauk JIIMA. — 2017. — Ne 2 (41).

TexHonornueckne OCOOEHHOCTH IPOM3BOJACTBA UYI'YHHBIX IIPOKATHBIX BAJIKOB 3aBHCAT OT YCIOBHH
UX SKCIUTyaTalu YJIydileHue (pU3MKO-MEXaHHYECKUX CBOMCTB M MOBBIIMIEHHE CTONKOCTH MPOKATHBIX BAJIKOB MOXKET
OBITH JOCTUTHYTO KOMIUIEKCHBIM MOIM(DHUIIMPOBAHUEM MX MaTepHuanoB. VcciaeqoBaHO BIUSHAE KOMIUIEKCHOTO MOJH-
(UIMpoBaHUS JIUTaTypaMH Ha OCHOBE PEIKO3EMEIbHBIX METAIOB W OKCHIOM TaJ0JIMHHS HA CTPYKTYpPY W YPOBEHBb
OCTAaTOYHBIX HANPSDKEHUH B NMPOKATHBIX Bankax. CHOCOOHOCTh K CHATHIO HANPSDKEHUH NPH PETAKCAIIMOHHOM OTKUTE
Marepuana pabodero cijosi MPOKATHOTO BaJIKa MO CPAaBHEHUIO C OJMKAWIIMM aHaioroM mobicwiiach Ha 19-26 %.
CrpykTypa UCCIIEJOBaHHBIX YyT'YHOB IIOC/IE OTXKUIra MPAKTUYECKH HE U3MEHATIACh 10 CPABHEHUIO C JINTHIM COCTOSHHEM.

KaioueBsie cioBa: uyryH, MoanuIupoBaHue, BEpMHUKYJISTHUN TpaduT, CTPYKTYpa, HAPSDKSHNUS.

Kaparees A. M., [lonomapenko O. U., Esrymenko H. C., EBrymenko C. /I. [IpeumyuecTBa u nepcnex-
TUBBI HCN0Jb30BaHus1 cMOJIbI OPOC B auTeitnom npoussoacTse // Bectuuk AI'MA. — 2017. — Ne 2 (41).

[IpuBeneHs! Mccae0BaHUS O UCTIOIH30BAHUIO IKOJIOTHYECKH YUCTHIX CMOJ Ha OCHOBE oiurodypdyprmokcu-
cunakcaHoBEIX CBA3yrmuX (OPOC) ¢ KHCIOTHRIMHU KaTaIH3aTOPaMH I XOJIOAHO-TBEPICIONINX CMECeH, IPUMEHEHHE
KOTOPBIX IIO3BOJIUT IIOJIyYaTh KAUECTBCHHBIC OTIMBKM B JIMTEHHBIX IleXaX 3aBOAOB. lcciemoBaHWe MPOBOAMIOCH
IO CTAaH/IAPTHBIM METOJWKAM Ha MPOYHOCTb, KHUBYYECTh, FA30TBOPHOCTH, TA30MPOHUIIAEMOCTb, OCBITAEMOCTbD, TTPHIIH-
MMaeMOCTh, BEIOMBAEMOCTh W TpuUrap. Pa3paboTaHbl MaTeMaTH4ecKHe MOJICITU CBOMCTB CMECH U MPOW3BEICHA ONTUMH-
3anus cocraBa cMecH. IIpoBeneHbl MCCIIeIOBaHUS M3MEHCHHS CBOMCTB CMecel Ha OTpa0OTaHHBIX meckax. I[loarsep-
JKJICHO, YTO MPOYHOCTh CMECEH Ha OCHOBE OTPaOOTAHHBIX MTECKOB HMUYKE, UEM B CMECSIX Ha CBEKHX MECKaX.

KiroueBble cjioBa: xonoaHo-tBepactomue cmecu, OPOC, mutetinsie (OopMbI, 0OTPaOOTaHHBIE CMECH.

Kopanbuyk A. I'., AMmmuckuiit M. M., ®@enopos I'. E. HccienoBanne npoumeccoB KapocTOHKOro mno-
BEPXHOCTHOIO JiernpoBanust oTiuBoK // Bectunk ITMA. — 2017. — Ne 2 (41).

[IpuBeneHs! pe3ynbTaThl UCCIICAOBAHIN BIMSHUS XpOMa W AIOMUAHUS Ha TONIMHY ¥ MHKPOTBEPAOCTH JICTH-
poBaHHoOro cnos. OnpeaeneHo ONTUMAIbHOE COOTHOIIEHHE KOHIEHTPALUI ITHX DJIEMEHTOB B XKapOCTOMKOM cTanu Juis
o0ecrieueHns MaKCUMaIbHON OKAJIMHOCTOMKOCTH JIUTBIX JAETalled C y4eTOM 3a/laHHOW TOJIIMHBI padodero ciosi. HU3y-
YEHO BJIMSIHHE JICTHPYIOIINX JIEMEHTOB HA MUKPOTBEPIOCTh JIETMPOBAHHOTO CJIOS 110 ceYeHuto obpasia. Paccmorpeno
BJIIMSHUE TeMIIEpaTyphbl Ha OKAIMHOCTOMKOCTh MOBEPXHOCTHOIO CJOS B TE€UYEHHE Pa3HBIX MEPHOJOB BPEMEHHU B cCpele
neperperoro Bo3ayxa. Maremariueckoil 00paboTKO# pe3ysbTaTOB MONIYy4YeHbl HOJIMHOMBI OKAIHHOCTOMKOCTH B Cpejie
MIEPErpeToro Bo3ayxa. Y CTAHOBIIEHO ONTHMAIBHOE COOTHOIICHHWE XpOMa W aJIOMHHHUS B CTaJIX, KOTOphIe paboTaroT
pu Temreparypax g0 900 °C.

KurroueBble ci10Ba: xapoCTOMKOCTh, XpPOMUCTas CTallb, JETUPOBAHUE, XPOM, AITFOMUHUM, OKATMHOCTOUKOCTB.

Jltelii P. B. Biusinue cnoco0a NpuroToBJIeHUsI KUJAKOT0 CTeKJIa HA BLIOMBAEMOCTD JIMTEHHBIX CTEPHK-
Heii // Bectnuk JITMA. — 2017. — Ne 2 (41).

IIpencrapneH paclIUpeHHBbIN aHAIW3 MPUYUH 3aTPYJHEHHOTO W3BJICUEHUS JIMTEHHBIX CTEp)KHEH Ha OCHOBE
JKUJKOTO CTEKJIa U3 BHYTPEHHUX IOJIOCTeW OTIIMBOK. OXapaKTepr30BaH KOMILJIEKC U3BECTHBIX TEXHOJOTMUYECKUX CIIO-
co0O0B CHIXEHHS paboThI BRIOMBKH. JKHIKOE CTEKJIO SBISETCA PACIPOCTPAHEHHBIM CBS3YIOIIUM B JUTEHHOM IIPOM3-
BOJICTBE, HO IpoOJieMa BHIOMBACMOCTH OKOHYATEIBHO HE peireHa. [IpemiokeHO HOBOE TEXHOJOIMYECKOE PEIICHHE
HA 3Tale MPUTOTOBJICHUS JKHUIKOTO CTEKIIA, KOTOPOE COCTOMT B BaKyyMHOW 00paOOTKe CHIIMKATHOW TJIBIOBI TpH
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BBICOKOHM Temmepartype. COrnacHO AaHHBIM, M3JIOKEHHBIM B ITyOJIMKalWH, Takas oOpaboTKa M3MEHSET XMMHYECKHH
COCTaB TJIBIOBI B CTOPOHY YMEHBIICHHS KOJMYECTBA IIEIOYHOW COCTABISIONICH M CHIMKATHOM 3BTEKTHKH. JKnikoe
CTEKJIO, TPUTOTOBJICHHOE U3 MOAN(HUIMPOBAHHON CHIIMKAaTHON TJIBIOBI, 00ECTIEYNBACT BBICOKYIO HAYaIbHYIO IIPOYHOCTh
CTep>kHeH, a pabora BeIOMBKH He npeBbiaeT 50 /Ix, T. €. 0OHa CHM)KAeTcsi BO MHOTO pas.

KnaioueBsbie cioBa: BakyyMHast 00pab0TKa, BHIONBAEMOCTb, JKH/IKOE CTEKIIO, MOIYJIb, CHIIMKATHAS TJIbI0A, CH-
JIUKaTHAs IBTEKTHKA.

Jltelii P. B., ®enopos H. H., Jlwortaa 1. B., bonaaps A. K., IlaBmiox C. B. U3meHeHue KoMILIeKkca
CBOIICTB MeCcYaHO-0EHTOHUTOBOW cMecH NPH 100aBJIeHMH BO3BpaTa crTep:kHeil ¢ ¢ocaTHbIM cBA3yHOIIUM //
Bectauk ITMA. — 2017. — Ne 2 (41).

VYcTaHOBIIEHA TEXHOJIOTHYECKAsh BO3MOXKHOCTh TIPHIMEHEHHS CTEpKHEBOM CMECH C HOBBIM CBS3YIOIINM
HA TIPEANPHUATHAX, UCTIONB3YIOMINX TIeCYaHO-OCHTOHUTOBBIE CMECH ISl (POPMOBKHU TO-CHIpoMy. CBS3yIOIIEe B CTEPK-
HEBOW CMECH CHHTE3HPYETCS B IPOIECCE TEIUIOBOTO OTBEPXKACHUS KaK MPOAYKT B3aUMOJICHCTBHSA opTOodhochopHOH
KHCJIOTHI C IBUICBHIHBIM KBapIleM U MPEICTaBIsIeT co00i mupodocdar kpemuus. B uccnenopanusx nobdasisumi ot 5 %
10 30 % cTep)KHEBOM CMecH, KOTopasi MpoIIljia 3aJMBKY, B COCTAB TPAJUIIMOHHON MeCYaHO-OCHTOHUTOBOH (HOpMOBOU-
HOW CMECH U OTPEACIIsUTH U3MECHCHHS (PH3UKO-MEXaHHUECKUX M TEXHOJIOTMYCCKUX CBOMCTB. Y CTaHOBIICHO, YTO 3€PHO-
BOI COCTaB M KOJHMYECTBO TIIMHUCTOI COCTaBJISIONIEH MOANAIOTCS HE3HAUYUTEIHHBIM M3MEHEHHSIM, IPOYHOCTh U Ta-
30IIPOHHUIIAEMOCTH MOBBIIIAIOTCS, @ TEXHOJIOTMYECKIE CBOWCTBA COXPAHAIOT CTaOMIBHBIN YPOBEHb. JTO Ja€T BO3MOX-
HOCTh PEKOMEHI0BATh HOBYIO CTEPKHEBYIO CMECh K IPUMEHEHHIO B INTCHHBIX II€XaX.

KiaioueBble cjI0Ba: TIMHHCTAasl COCTaBIAIOIMIAsl, TPAaHYJIOMETPHYECKHHA cocTaB, no0aBKa, IIECHaHO-
OCHTOHUTOBAs cMech, MHPOodocdaT KPEeMHUS, CTEPKHEBAST CMECh.

Mopoxus C. B. UcciienoBanue BJIMSIHUSI IAPAMETPOB 3a4HCTHOr0 HHCTPYMEHTA HA BpeMs NLTH(OBaHUS
otamBoK // BectHuk JITMA. — 2017. — Ne 2 (41).

Hccrnenosana 3aBUCUMOCTh BPEMEHU O00pAaOOTKU OTJIMBKH OT BEJIMYUHBI TOJAa4YH, ITHPUHBI INLTH(OBAHUS IS
Pa3IUYHBIX THIIOB 3aYMCTHBIX KPYTOB. AHAIIM3 MOKa3aj, YTo JUisi 00ECIEUCHHUs BBICOKOW POU3BOUTEILHOCTH IPOLIEC-
ca nuTU¢OBaHUS MMOBEPXHOCTEH OTIMBKU HEOOXOIMMO BHIOMPATh MUTH(OBAIBHBINA KPYT C BBICOKOH CKOPOCTBIO Bpallle-
HUsI, B pe3ysibTare BpeMsi 0OpabOTKH yMeHbIIaeTcsi. DTOMY TPeOOBAaHHIO yIIOBIETBOPsiET HUTM(OBAIBHBIA KPyr THIA
IIT (mpsimoro npoduiist), KOTOPbIi MO3BOJISET OCYHIECTBISITH 3aUYUCTKY B CKOPOCTHOM PEXHMME CO CKOPOCTBHIO Bpalle-
Hust kpyra g0 100 m/c. YareuHble KOHUYECKUE KPYTH HUCIIOIb3YIOT MPH MAJIBIX CKOPOCTSAX BPAIICHHS, YTO 3HAYUTEIILHO
YBEIIMYHUBACT BPEeMs NUTU(POBAHUSI OBEPXHOCTH OTIIMBKH. Kpyr Trma 2 (KOHHYECKHIT) UMEET caMoe JITUTEITHHOE BpeMs
00pabOTKH, TIO3TOMY HE PEKOMEHTyETCS IPUMEHATH 0€3 TEXHUYECKOW HEOOXOIUMOCTH.

KiaroueBble cjioBa: oTIMBKa, NUIM(OBAHKE, [10/1a4a, CKOPOCTh BPAILCHHS, BPEMSL.

Coxouos JI. ., lIpuxoasko O. B. Anroput™M n nporpaMmMa pacyera i KOPpeKIHH COCTABA HIUXTHI NPU
MOJIYy4YeHHH BBICOKONPOYHOI0 YyryHa Juis u3ao:xkHnl // Becrank JII'MA. — 2017. — Ne 2 (41).

PaccmaTpeHbl IpUHIMUNBI pacuéTa ¥ KOPPEKTHPOBKU COCTABISIOIIMX KOMIIOHEHTOB LIMXTHI AJISl MOTYyYEHHS
BBICOKOIPOYHOTO YYT'YHA MIPU MPOU3BOJICTBE M3JIOKHUL. [Ipe/uIoskeH aIropuT™M aBTOMaTH3UPOBAHHOTO pacyeTa u Kop-
PEKTHPOBKH KOJMUYECTBEHHOTO COCTaBa IIUXTHI U MOAM(UKATOPOB AJIsl BBICOKONPOYHOTro uyryHa. ITo mpencraBieHHO-
My QJITOPUTMY pa3padoTaHa MporpaMma, Mo3BOJISIONIas ONEPaTHBHO KOPPEKTHPOBATh COCTAB METAJUIO3aBAIKH B KOH-
KPETHBIX IPOM3BOJICTBEHHBIX yCIOBUsX. PaspaboraHHast mporpaMma MOXKET OBITh aaliTHPOBaHA K JPYTMM IPOU3BOJ-
CTBEHHBIM YCJIOBHSIM IIPH MOJIYYESHUH MOJU(PHUIUPOBAHHOTO YyTyHa, & TAaK JK€ MOXKET HaWTH NPUMEHEHUE B y4EOHBIX
LEJsX.

KiroueBble cioBa: MOIUGHUIMPOBAHHBIA YYTYH, JBYXCTaJUHUHBIN IpOIECC, IIMXTOBBIE MaTepHajbl, METajo-
3aBaJIKa, MOAUGHUIMPOBaHUE, KOA(Q(DHUIMEHT yCBOCHHS, KOJIMYECTBEHHbIE OTPaHICHHUSL.

Typuanun M. A., Arpasaan IL. I'., lipesans JI. A. O6 ncnoib30BaHNN TEPMOANHAMHYECKUX JAHHBIX VIS
KPUTEPUAIBHOT0 AHAJIN3Q BO3MOKHOCTH IOJIYYEHHUS] BHICOKOIHTPONUHHBIX 00beMHBIX aMOP(HBIX CIUIAaBOB //
BectHuk ITMA. — 2017. — Ne 2 (41).

B pamkax momenu accoruupoBaHHOro pactBopa (MAP) BmepBEIe OlEHEHBI TEPMOAMHAMHYCCKUE (DYHKIHH
CMEIIECHHS MATUKOMIIOHEHTHBIX 3KBHATOMHBEIX CIiaBoB cucrteMbl Co—Cu—Fe-Ni-Ti—Zr-Hf. Pacuersl mokasanm, 4to
C TIOHMKEHUEM TeMIIepaTyphl OT TEMIEPATYPbl PABHOBECHON KPUCTAJUIM3AIMH PACIUIABOB 10 TEMIIEPATYPhI UX CTEKIIO-
BaHHs M30BITOYHBIE TEPMOAMHAMUYECKHE (DYHKIMH CMEIICHUS] NPETEePIeBAl0T 3aKOHOMEPHOE M3MEHEHHE, CBSI3aHHOE
C YBEIIMUCHHUEM OTPHUIIATENbHBIX OTKJIOHEHUH OT uiaeanbHocTH. J{narpamma A, H—d cranoButcs Hanbosiee MHMOpMa-
TUBHOU IIPH HMCIOJIB30BAHMU IJISl €€ MOCTPOCHMS JAHHBIX 00 SHTAJNBIHMK CMEIICHUS, MONYYEHHBIX IS TEeMIIEPaTypHI
crekaoBaHus. [1oka3aHo, 4TO 3KBHATOMHBIE IATHKOMIIOHEHTHBIE CIiIaBel cucteMbl Co—Cu—Fe-Ni—Ti—Zr—Hf asisroTes
XOPOIINMH KaHAWAATAMH JUTS TIOTYYCHHUS BBICOKOHTPOIHITHBIX 00BEMHBIX aMOP(HBIX CIUIABOB.

KuaroueBbie cjioBa: MOJIETh aCCONMUPOBAHHOTO PAcTBOPA, CIUIABBI KOOAIbTA, MEH, JKeJIe3a, HUKENS C THTa-
HOM, IIUPKOHHEM U ra)HHEM, BRICOKOOHTPOIHIHHBIC 00BEMHBIC aMOP(HBIC CIUIABEI.
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®enopos H. H., Tpenxknna M. B., JIrotsiii P. B. CoBpeMeHHbIe c110CO0bI H3rOTOBJIEHUSI MacTep-Mo/eJiei
IOBEJHMPHBIX M3/IeJIMi B TEXHOJIOTHYECKOM Ipouecce JIMThS 10 BbIILIaBasieMbIM MoaeasiM // Bectauk IT'MA. —
2017. - Ne 2 (41).

OmnpenenieHbl OCHOBHBIE TPEOOBaHUS 10 KOHCTPYHPOBAHHUIO TEXHOJOTMYSCKHX MACTEP-MOJENICH FOBEIHPHBIX
OTIIMBOK. PaccMOTpeH COBpPEMEHHBIN CIIOCOO M3TOTOBIEHHS MAcTepP-MOJIENCH IOBEIUPHBIX OTIMBOK B TEXHOJOTHYE-
CKOM IIPOLIECCE JIMThS IO BBIMLIABIIIEMBIM MOJEISIM: UAES AU3alHEPA-XyN0)KHUKA; CO3JaHHE ICKU3a I0BEIIMPHOTO U3JIe-
nusa Ha Oymare; MOCTpOeHHE KOMIbIOTepHOH 3D-mMozmenu m3nenws B CHEHMANbHON Mporpamme Ul MOJEITHPOBAHMS;
MIOJy4YE€HHE BOCKOBOW MOJENH (MacTep-MOJENH) pa3NdHbIMH crioco0aMu. PaccMOTpeHbl COBpEMEHHbIE CIIEINaIN3H-
PpOBaHHBIE MPOTPaMMHbBIE NMPOAYKTHL A 3D-MoaenupoBaHUs MacTep-MOAENeH HOBEIUPHBIX OTIMBOK. OmHCaH anro-
PUTM CO3[AaHUS MOJENU aBTOPCKOIO FOBEIMPHOIO M3JENUs — Kojblia «['apMOHMS» C HMCHOJIb30BAHUEM IPOTPAMMEI
Matrix®. TIporpamma Matrix® nmeer psii MpeHMyIIeCTB mepes APYTHMH aHAIOTAMH: OONBIION HAGOP KOHKPETHBIX
(GYHKUMHA ¥ MHCTPYMEHTOB JISl CO3IaHUs PEasIICTHYHBIX MacTep-Mojieleil; BO3MOXKHOCTh pacyeTa Macchl M pacyera
PalMOHAJIBLHOI'0 KOJIMYECTBA IOBEJIMPHBIX KaMHel B 1<a>1<)10171 JACTaJIN CTPYKTYPhI; BOSMOXKHOCTb CO3AaHUsA MPE3CHTaAllNU
MPOAYKTA JUIsl IEMOHCTPALIMU TOTOBOM (hOPMBI IOBETMPHBIX M3AEIHIA.

KaroueBble ci10Ba: 10BEITHPHOE JINTHE, MacTeP-MoOIeNb, 3D-Mo1eb, KOMIBIOTEPHOE MOJIETTMPOBAHUE, TEXHO-
JOTMYECKUH TPOLECC JIMThS O BHIIIABISIEMBIM MOAesIM, 3D-puHTEp, TpaBUpOBaILHO-(QPE3EPHBI CTAHOK, MOJEITh-
HBIA BOCK.

SAvmmuckuit M. M., ®enopos I'. E. Bausinue npoueccoB J0NOJHUTEIbLHOTO JIeTHPOBAHUS, MUKPOJIETH-
poBaHus M MOAM(PUIIMPOBAHUS HA CBOIicTBa XpoMoMapranueBoro yyryHa // Becruuk JII’'MA. — 2017. — Ne 2 (41).

HccnenoBaHo BIUSIHKE MPOIECCOB JIOMOJHUTENBFHOTO JIETHPOBAHHST BBICOKOJIETHPOBAHHOTO YyTyHa HUKENEM,
MapraHieM U XpOMOM Ha JKCILTyaTal[iOHHbIE CBOWCTBA YyT'yYHa U MHUKOPOJIETUPOBAHUE TUTAHOM U MOAM(DUINPOBAHUS
P3M. OtH mporecchl JaroT BO3MOXXHOCTH MOJMYYHTh YyTYH C M3HOCOCTOWKOCTBIO BhINIE, yeM y uyryHa 280X28H2.
J1s 3TOTO OHM JOJDKHBI COIEPKaTh B cBOEM cocTaBe oT 8 10 30 % Xpoma, HO ¢ YIETOM IMOJTHOTO KOMITIEKCA JIUTEHHBIX,
MEXaHWYECKHX ¥ IKCIUTYaTallMOHHBIX CBOMCTB, a TAKKe YKOHOMHUYECKUX IMoKa3aTenei. llerecooOpazHeIM quama3oHOM
KOHIIEHTPALMH XpoMa B BBICOKOXPOMHUCTBIX UyT'yHaX ciemyer cuurarhb 15..25 %, a mapranma 3,5...5,0 %. Llenecoo6-
Pa3HOCTh MCIIOJIB30BAHMSI HUKEIIS U €r0 KOJIMYECTBO CIIEAYET ONPENeNsTh I KaXK/J0H KOHKPETHOM JINTOM JeTalu, uc-
X0/ M3 YCJIOBHH ee dKCIUTyaTallid M Hajaudus Hukeist, Ho He 6oxeM 1,0 %. Camble BBICOKHE SKCILIyaTal[IOHHBIC
U MEeXaHWYeCKHe CBOWCTBA CIUIaBa MoIydeHsl mpu conepxanuu 0,4...0,5 % tutana. [Ipucagku P3M 3ameTHO M3Menb-
YaloT CTPYKTYPY XpOMOMApraHieBOro yyryHa. /(i noBbIII€HUs] TBEPAOCTH U U3HOCOCTOMKOCTH XPOMOMApTaHLIEBOIO
4yryHa ero nenecoodpasno moauduiuposats npucaakamu P3M B npenenax 0,10...0,30 %. JIy4imum BapuaHTOM SIBJIS-
eTcst copMecTHast oopadorka wyryna turanom (0,15...0,25 %) u (0,15...0,25 %) P3M.

KaioueBble ciioBa: JierupoBaHie, MUKPOJIETUPOBaHIe, MOAUDUIIMPOBAHNE, XPOMOMAPTaHIEBbIH YyryH, PH-
CaJIKM, U3HOCOCTOMKOCTb.

Bbaoxuna U. O. BoccTtanoBieHHe M YyNpOYHeHHE KOJEHYATHIX BAJIOB aBTOTPAKTOPHBIX ABMraresein //
BectHuk ITMA. — 2017. — Ne 2 (41).

HpeﬂCTaBﬂeHbl OCHOBHBIC METOABbI U XapaKTCPUCTUKN BOCCTAHOBJICHUA ueTanei/'I. PaCCMOTpeHHbIe KOJICHYAaThbIC
BaJibl B MPOILIECCE DKCIUTyaTalluu TEPSIIOT NMEpBOHAYallbHbIE CBOMCTBa, Ha 25 % CHUXKaeTcs MpeJesa BBIHOCIHUBOCTH,
Ha 24% yBenMYMBaeTCAd M3HOC KOPEHHBIX M IIATYHHBIX II€EK NMPHU JOCTIKEHHM IpeAeTbHBIX PEMOHTHBIX Pa3MEpOB.
[ToxazaHo, 9TO TpeayIaraeMblii METOJ YIIPOUHEHHS IIEeK KOJIEHYATHIX BAJIOB JIy4OM Jla3zepa mo3BossieT B 1,9-2,6 paza
MTOBBICUTh WX M3HOCOCTOWKOCTh. YTPOYHEHHE IIeeK KOJIEHYATHIX BAJIOB CTANO BO3SMOXKHBIM ITyTE€M YTIIyOJCHUS 30HBI
TaJITeNH U MOCTIeAYIOIIET0 YIPOUYHeHHS Opo0OecTpyiHOM 00paboTKoi. Mcxoms M3 3TOr0 BOCCTAaHOBJICHNE M YIIPOYHEHHE
JieTajeil — BaKHBIN pe3epB YKOHOMHU MaTEepPHAIbHBIX, TOIUTMBHO-?HEPTETHYECKUX U TPYAOBBIX PECYPCOB.

KiodeBble ci10Ba: BOCCTaHOBIICHNE, KOJIEHYATHIE BaJIBL, TIPEZIEN BHIHOCIMBOCTH, TEPMOYIIPOYHEHHE, HAaTrpy3Ka.

Baacos A. ®., Makapenko H. A., Kymmii A. M., Kyiauxos B. Il. IloBbllmieHue npon3BOAUTEIbHOCTH
PY4HOIi AyroBoii HANMJIABKU H3[eJHii, padoTalIMX NpH BbICOKUX Temmepartypax // Becrauxk JI'MA. — 2017. —
Ne 2 (41).

OpHo¥ 13 3aga4, CTOALIMX Tepe]] pa3pabOTUNKaMU CBAPOYHBIX U HAIUIABOYHBIX MaTE€PUAIIOB, SBJISIETCS TOHUCK
HOBBIX BHJOB CBIPbSl JUIi MX WM3TOTOBJIEHHS W IOBBIIICHWE NPOU3BOAUTEIBHOCTH CBAapOUYHBIX IporeccoB. OxHUM
W3 MyTel peIleHus] JaHHOHM 3aJadd SBIIETCS WCIOIb30BaHUE d(P(eKTa SK30TePMUICCKUX PEAKIUi IMyTEM BBEICHUS
B COCTaB HCIOJIb3YEMBIX MaT€pPHUaJIOB SK30TEPMHUYECKUX CMECEl B BUE COOTBETCTBYIOIINX OKHCIMUTENCH M PACKUCIIH-
TeJNIeH, MpH HarpeBe ¥ IUIAaBJICHUH KOTOPBIX AK30TEPMHUYECKUI MPOLECC MPOTEKAaeT IO pacIlUIaBICHHs 3JIEKTPOIHOTO
CTEPXKHsI. OKCIIEPUMEHTAJILHO YCTaHOBICHO, YTO BBEJICHHWE B IIOKPHITHE OBJIEKTPOJOB IK30TEPMHUECKOH CMeECH
10 53,4 % yBennuuBaeT Kod(uureHThr: HamnaBku (¢, = 8,4-12 r/A-u ), pacruiasnenus crepxkus (8,7-11,4 r/A-u),

Bbixoza HarutaBieHHoro (0,93—1,10) u roxgHoro metamia (0,58—0,68), ckopoctu tuiaBieHus 3eKTpoaoB (V,, = 17-23 m/4),
usMmenser 7,0t 0,71510 0,815 u n,0t1 0,28 10 0,415. [ToBBITIEHNE TOMIIMHBI TOKPBITHS 31EKTPO0B OT 0,5 10 2,6 MM (TipH
copepxannu 44,4 % 5K30TepMUUECKON CMECH) MIPUBOAUT K YBEIMYEHHIO KOJIMYECTBA SK30TepMudeckon cmecu (3,9-27,4 1),
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BoccraHoBlieHHoTO Jkene3a (0,05-0,28 1/c), xoadpduumentoB HaruaBku (a, = 10,4—13,4 r/A-9), K CHIDKEHUIO KO3 QUITH-
€HTOB PACIUIABIAEMOrO CTEPKHA (Qper = 12,8...10,51/A4), yBEIHUEHHIO MAcCOBOH CKOPOCTH IIJIaBIEHHs MOKPBITHS
(0,18-1,03 r/c), cHIDKEHUIO CKOPOCTH IDTaBIICHNUS dekTposa (21,5-18,2 m/4), k msmenenwmto 7, (0,74-0,84) u #,(0,31-0,47).

KuroueBbie ci10Ba: pydyHas qyroBas CBapka, SK30TepMHUUECKas PEaKIUsl, OKHCIUTENb, PACKHACIIUTEIb, HATUIaB-
Ka, CKOPOCTb IUIABJICHHS JIIEKTPO/IA.

T'ony6 . M. T'a3zomuiaxoo0pasyiomue OCHOBBI COBPEMEHHBIX IOPOIIKOBBIX MNPOBOJIOK // BecTtHuk
JATMA. —2017. — Ne 2 (41).

IToka3zano, uro Haubosee 3PPEKTHBHBIM CIIOCOOOM IOBBIICHNS CTOMKOCTH LITAMIIOB SBJISETCS HAIUIaBKa W3-
HAaIMBAIOIINXCS [TOBEPXHOCTEH JIETMPOBaHHBIMYU CIlJIaBaMK. Bce Ooubliiee mpuMeHeHue, 1o JaHHbIM MeK1yHapoIHOTo
MHCTUTYTa CBapKH, JUIs HAIJIaBKU IITaMIOBOTO MHCTPYMEHTa HaxoIAT mMopomkoBele mpoBosioku (FCAW-S). Ilpu
HaIlJIaBKE CaMO3aILIUTHOM MOpPOIIKOBOH NMPOBOJIOKON HAOIIOAAETCS TOPa3/l0 MEHbIIAas YyBCTBUTENIBHOCTh K BIIMSHHUIO
CKOPOCTH BETpa Ha ra30HachIIIEHHOCTh METajlla HaIUIaBKU M ero CBOMCTBA, 10 CpaBHEHHMIO ¢ HamiaBkoi B CO, Ha OT-
KPBITBIX IUIOMI3AKaX. B MOPONIKOBEIX MPOBOJIOKAX JUIsi M3HOCOCTOWKOM HAlUIaBKU ra3onuIakoo0pa3yromias 4acTb cep-
JICYHHKA Yallle BCEro CTPOUTCS Ha OCHOBE MpaMopa (MarHe3uTa), INIaBUKOBOT'O IITaTa U PyTHJIOBOTO KOHIIEHTpaTa. JTH
TIPOBOJIOKH JUISi HMIMPOKOTO JAWAla3oHa COCTaBOB OOECIEUMBAIOT Xopolee (HOpMHpOBaHME BAJMKOB M OTAEINMOCTB
[IJTAKOBOW KOPKH, YMEpPEeHHOe pa3zopsisruBanue. OTHAKO B JINTEPATypHBIX JAHHBIX COACPIKUTCS MaJlo CBEICHHH O BIIH-
SHUM COCTaBa ra3olIIaKkoo0pa3yomIe YacTH HAIOJHUTEIS CaMO3aIUTHON MOPOIIKOBOM MPOBOJIOKU HA ra3o- U IbLIe-
BBIZIEJICHHE NIPU TOPEHHHU IYTH, Ha ra30cofepikaHie MeTalla CBapHBIX IIBOB, cephl M (ocdopa, a Takke Ha OTAENHU-
MOCTb LIJIaKa ¥ (PU3NKO-XUMHIECKHE CBONCTBA.

KaioueBble ciioBa: mTaMIOBBIA WHCTPYMEHT, YCIIOBHsI pabOThl MHCTPYMEHTA, BHJbI W3HOCA, HAIJIABOYHBIE
MaTepuabl, MOPOILIKOBbIE IPOBOJIOKHU, Ia30LIIAKO00PA3yIOINEe OCHOBBI, Ta30- M IBUIEBBIIEICHHUE, Ia30COAepPIKaHUe
MeTaJlia, OTIEITUMOCTh [UIaKa, (PU3MKO-XMMHUYECKHE CBOMCTBA.

I'punsb A. T'., Makapenko H. A., Tpemb6au b. A., lynunckuii A. /I. CoBpeMeHHbIe HANIJIABOYHbIE MaTe-
puajbl 1Jsl YNIPOYHEHUS U BOCCTAHOBJEHHS UHCTPYMeHTa ropsiyero aedpopmupoBanusi / Becthux JAI'MA. —
2017.— Ne 2 (41).

[ToxazaHo, 9TO KOHKYPEHTOCHOCOOHOCTh METALTYPTUIECKUX TPEATIPHISITUH, TPEOOpazyomux GopMy HU3AeIHiA
C TIOMOIMIBIO TOpA4Ye 00padOTKHU, 3aBHCUT OT CPOKA CIYKOBI OBICTPOM3HAIIMBAEMBIX HHCTPYMEHTOB Tropsiaero aedop-
MHPOBAHHS, CTOMKOCTh KOTOPBIX OINpPENeNsIeTcs] MPUMEHsIeMBbIMI MaTepuanamu. OmpeneneH KOMIUIEKC MoKa3aTelew,
KOTOPBIMH JOJDKEH 00JIafaTh MaTepranl HHCTPYMEHTA, IpeqHa3HauYeHHOTO I Ae(OopMUPOBaHIS MeTaila B HarPEeTOM
coctosiHuu. [IpoaHanm3upoBaH psiji CYIIECTBYIONIMX IITAMIOBBIX CTaje pa3iHYHbIX CHCTEM JIETUPOBAHUS, UX YCTOM-
YHBOCTh B COOTBETCTBYIOLIMX YCJOBHUSX 3KCIUTyaTalud. PaccMOTpeHO BIMsIHHE TEpPMUUECKOH 0OpaOOTKH HarlIaBJieH-
Horo Mmeraiuia. DnekTpoasl Mapok L[H-4 u EIII-50 e obOecrneunBaroT HEOOXOAMMON TeruIocToWKoCcTH. Mertat, co-
JIep KA 3HAYUTEIEHOE KOJUYECTBO BOJIb(ppaMa WiH BOIb(ppaMa u KoOAIbTa, MOTyYaeMbIX IPH HATUIABKE JICKTPO-
mamu O311I-1, O3I1I-4 u O3U-5, uMeeT BBICOKYIO TBEPOCTH U TEIUNIOCTOMKOCTh, HO M3-32 BEICOKOW CTOMMOCTH H JIe(H-
IUTHOCTh YKa3aHHBIX JJIEMCHTOB HE MEPCIEKTUBEH. MeTainy, HaraBieHHoMY 3ekTponamu O3111-3, mpucyma Beico-
Kasi TBEPJOCTh W XOpOIIas TEIIOCTOMKOCTh MPH HEBBICOKOM CONEp)KaHWW Bodb(pama. [IpuBeneHBI mpUMephl AJIeK-
TPOAHBIX MaTEPHAIOB 3apyOEKHBIX TIPOU3BOJUTEICH.

KiroueBble c10Ba: HaIUTABOYHBIC MAaTEPUANBI, YIPOUYHEHHE, HHCTPYMEHT TOPSYIEro 1e(OPMHUPOBAHUS, IITAM-
MIOBBIE CTAJIM, HAIUIABKA, JJIEKTPOJ, TETJIOCTOWKOCTb, TBEPAOCTb.

I'puns A.T., Tpembau b. A., Kapuxos C. B., Tpeméau U. A., UBanos /I. C. UcciienoBanue xoppess-
UM (PU3NYECKUX U TEXHOJIOTMYECKHX CBOHCTB HIJIAKOB NPU HAILUIABKE MOPOLIKOBLIMH MPOBOJIoKamMu // BectHuk
JATMA. —2017. — Ne 2 (41).

BrrsicHeHO, 4TO BBEIOOpP ONTHMAJIBHOTO COCTaBa ILTAKOBHIX CHCTEM CAMO3ANIMTHBIX MMOPOIIKOBBIX MPOBOJIOK
SIBIIICTCS TIPEOOIIATarOIUM TIPU Pa3pa00TKe HOBHIX HAIUIABOYHBIX MaTtepwainoB. i ycmemHoi pa3paboTku camo3a-
IIUTHBIX TOPOIIKOBEIX MpoBoJok (CIIIT) HeoOXOoauM MOWCK B3aMMOCBSI3U MEXKIY TEXHOJOTHUYECKUME XapaKTEPUCTH-
KaMU Tpoliecca paciuiaBlieHus: U (GU3NUSCKUMHU CBOMCTBAMH IILIAKa, 3aBHCSIIUE OT €ro cOCTaBa M CTPYKTYphl. B kaue-
CTBE TAKOBBIX (DU3UYECKHX CBOMCTB MOXKHO MPUHHMATh MMOBEPXHOCTHOE HATSDKEHUE M BS3KOCTb. [IpoaHaIM3upOBAHO
TPY THMA NUIAKOBBIX CUCTEM U BIIUSIHHE 00ABOK HAa MOBEPXHOCTHOE HATSHKCHUE U BSI3KOCTh. JIJIsl HAIIABKHM camo3a-
LIMTHBIMH MOPOIIKOBBIMU MPOBOJIOKAMH, UMEIOLIMMU 1uIakoByto cucremy CaF, — CaO — SiO,, He00X0AMMO JOTOIHH-
TENBHO BBOAUTH HEOOMbINOE KonuecTBO oOkcuaoB Al,O3, MgO, Ti0,.

KiroueBble cjioBa: HaIuIaBKa, MOPOIIKOBAs MPOBOJIOKA, IIJIAKOBBIC CUCTEMbI, HAIJIABOYHBIC MaTePHAJIbI, I0-
BEPXHOCTHOE HATSHKEHUE, BI3KOCTh.
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Coxkoabckuii B. 9., Pouk A. C., Kazumupos B. I1., IIpyruxos JI. B., Bycsko B. M., I'anunuy B. U., I'on-
yapoB U. A. PeHTreHoanppakuoHHbIe HCCIEI0BAHUSI MPOMBIIVICHHO BAXKHBIX IIJIAKOBBLIX PACIIABOB HA Ka-
denpe ¢puznueckoii xumnu KuneBckoro HanmonaabHoro ynusepcurera umeHu Tapaca IlleBuenko // BecTHuk
JATMA. —2017. — Ne 2 (41).

Paccmotpen Bkian kadenpsl ¢usndeckoil XuMuu KneBcKoro HaIMOHAJIBHOTO YHHMBEpCHUTETa MMeHH Tapaca
[lleBueHKO B MCCIIEIOBAaHUN CTPOCHHS IIIAKOBBIX paciiaBoB. [lepBoHayanmbHble paObOTHl OBUTH CBSI3aHBI C MCCIIEI0BA-
HUSIMU TIPOCTBIX IIUIAKOBBIX CHUCTEM, 3aTE€M HMCCJIEJOBAIM HEIOCPEICTBEHHO PACIUIaBbl CBAPOYHBIX (MJIIOCOB, a B MO-
CIIeZIHEE BpEMs YIIOp CHeIaH Ha MCCIEJOBAHUS CTPOCHUS IIUTAKOBBIX CHCTEM, KOTOPHIE UCIIONB3YIOTCS Ui H3TOTOBIIEC-
HUS TEXHUYECKON KepaMHKH. PaboThI MOCIEIHHX JIET CBsI3aHBI ¢ pa3pabOTKOil HOBOTO MOKOJICHUSI KEPaMHUECKUX CBa-
POUHBIX ()JIFOCOB VISl CBApKU U HAIalKH, a TAKIKE COBPEMEHHBIX OIHEYIOPOB ISl BBIMOJIHEHHS Pa3IMuHbIX 33124, KO-
TOpBIE BO3HUKAIOT B COBPEMEHHOM MPOMBIIIICHHOM IIPOW3BOACTBE. DBUTH WMCCIENOBaHBI PACIUIABBI CHCTEMBI
MgO-Al,0;-Si0,-CaF, pa3nu4HbIX cocTaBOB. XapaKTepHAs OCOOCHHOCTD 3TOH CHCTEMBI — 00pa30BaHNe KPUCTAJUIAYC-
CKO IITIIHEN BO BCEX MCCIEOBAHHBIX COCTaBax, eciu copepxkanne MgO u Al,O; mpessimano 10 % moir. Xapakrep-
HOW ocobeHHocThIO cucTeMbl CaO-AlyO3-Si0, sABIATIOCH 00pa30BaHKs MYJUIMTOBBIX HAHOYACTHYEK B MaTpHIE pac-
IUIaBJIEHHOW 4YacTu nwiaka. [Ipeanosaraercs, 4To pe3ysbTaThl MOCIEAHUX HCCIIEAOBaHUM OyayT MCIOJIB30BaHbI IS
pa3paboTKK HOBBIX CBAPOYHBIX U OTHEYIIOPHBIX MaTepUalioB.

KiroueBble ciioBa: peHTreHOAN(BPAKIIMOHHOE HCCIIEI0OBAHNUE, INIAKOBBINA pacIuiaB, CBAPOYHBIN (IIFOC, TEXHU-
YyecKasi KepaMHKa, CBapKH, Halaiika, IU1ak, OTHEYTIOPHBIE MaTePHAIbL.

KopcyHn B. A., 3a00oukuii B. K. Beioop coctaBa B-MN-AL nopomkoBoii cMecH 17151 NOBBIIIEHUs adpa-
3UBHOM M3HOCOCTOIKOCTH MOBEPXHOCTHOIO ¢10% // BectHuk ITMA. —2017. — Ne 2 (41).

[Tpu oueHke abpa3uBHOI M3HOCOCTOWKOCTH TIOBEPXHOCTHBIX CIIOEB YUUTHIBAETCS CTPYKTYypa, IMOJydeHHas 110-
clle XUMHKO-TepMudeckoii 00padoTtku (XTO), HO He yuuThIBaeTCs IIyOMHA CJI0s, YTO HE MO3BOJIET B IOJHOM Mepe
OLIEHMBATh Ka4eCTBO CJIoeB. TONBKO y4yeT TiIyOHMHBI CJIOEB U OCOOEHHO MX CTPYKTYDHI IO INIyOMHE SIBIISIETCS BaXKHOM
XapaKTEepUCTUKON MPU MPOTHO3MPOBAHUH SKCIUTYaTALlMOHHOW CTOMKOCTH MOBEPXHOCTHO YNPOYHEHHBIX u3aeauid. Mc-
CJIEZIOBaHBl 3aKOHOMEPHOCTHU BIIHMSAHUS COCTaBa ITOPOIIKOBBIX CMECEH Ul HACBHIMICHHS Ha aOpa3suBHYIO HM3HOCOCTOM-
KOCTb HOBEPXHOCTHOTO ciosl. M3ydeHa M3HOCOCTOWKOCTh NMOBEPXHOCTHBIX CJIOEB, MONYyYEHHBIX Ha cTanu 45 mocnie
HachlmeHus: B B-Mn-Al mopomkoBeIX cMecsX. Y CTaHOBJICHBI palliOHAIbHBIE COCTaBbI HACHIIIAOIINX CMeCe IJIS CTa-
m 45 mpu OopoMapraHIeaINTHPOBaHUHU. Pe3ynbTaTel paboTel MOTYT OBITH MCIOJIB30BaHBl B IPOMBIIIJICHHOCTH VIS
YIPOYHEHHMS IITAMIOB U TIpecc-POopM, € IIETbI0 TOBBIMIEHH UX a0pa3UBHOM H3HOCOCTOMKOCTH.

KnioueBble ci1oBa: mopomkoBas cMech, abpa3uBHAsI U3HOCOCTOMKOCTD, TNIyOWHA CJIOSI HACBHILCHUS, XUMUKO-
TepMHI4ecKasi 00padoTKa, yIIpoUYHEHNE N3ETHH.

Mapkos O. E., I'epacumenko A. B., Kocuiaos M. C., llleBuos C. A. Pa3pa6oTka HOBBIX 3ar0TOBOK /IJIfI
MOKOBOK OTBeTCTBeHHOro HazHauyeHus // BecrHuk JITMA. — 2017. — Ne 2 (41).

PaccMoTpeHs! po06IieMbl, BO3HUKAOIINE TPH KPUCTAIIM3ALMH Ky3HEUHBIX CIUTKOB, M CIIOCOOBI 110 MX yCTpa-
HEHHUIO U YIIy4IICHHIO UX Ka4eCTBa. Y CTAHOBIICHO, YTO JJIs MOJIY4eHHs 00iee OJHOPOJHON CTPYKTYPBl 1 XUMUIECKOTO
COCTaBa CJIEAYET M3TOTAaBIMBAThH CIUTKH C COOTHOWmEHNnEeM H/D menbine eauHunbl. C IeTpi0 YMEHBIICHHS OCEBBIX Je-
(eKTOB B Teie Ky3HEYHOTO CIMTKA HEOOXOOMMO CO3/1aTh YCIOBHS, NP KOTOPBIX OHM OyXyT COCPEAOTOUYCHBI B NPH-
OBUTBHOM, yansemMoit, yactu. st 3TOro mpeasaraercst yBeJIMUUTh €ro KOHyCHOCTb. ISl yCTaHOBJIEHUSI HEOOXO0IUMBIX
3aKOHOMEPHOCTEH BBINOJIHIINCE SKCIIEPUMEHTANIBHBIE HCCIICIOBAHUS, IPEAyCMaTPUBAIONINE MOIyYeHHE 00pa3loB
U3 THOCYJIb(aTa HATPHS ¥ ATIOMHUHUS C TIOCJIETYIONMM pe3anneM. [IpoBeseHa oleHKa 0THOPOTHOCTH MaKpOCTPYKTYPBI
U YCIIOBUI 00pa30BaHusl yCaJ J0uHON PaKOBUHBIL

KaroueBble c10Ba: CIMTOK, JIMKBALUS, ycagouHas PaKOBHHA, MAKPOCTPYKTYpa, U3JI0KHHUIIA, YCTAHOBKA.

Pynenxo H. A. UcciienoBanye NpOHUIIAEMOCTH OJHO- M IBYXCJIOIHBIX MOPHCTHIX NOPOLIKOBBIX (GHILTPOB //
Bectauk ITMA. —2017. — Ne 2 (41).

PaccMoTpeHBI ITPOHMIIAEMBIE XAPAKTEPUCTUKH OJHO- M IBYXCIOMHBIX HMOPOIIKOBHIX (MIBTPOB. bpumn m3ro-
TOBJICHBI OJTHOCJIOWHBIE (DMIIBTPBI C Pa3HON MOPUCTOCTHIO. Takxke ObUIN M3rOTOBIICHBI IBYXCIOWHBIE (DUIBTPBI C ITIOPH-
crocteio 50 % B 00oux cnosix. J[ys mojydeHus IBYXCIOHHBIX MaTepUaliOB MCIOJB30BAJIHM CIIOCO0 MOCIOHHOIO COB-
MECTHOTO (popMOBaHUs. BbUIH MPOBEICHBI OMBITHI IO OMPEICICHUIO POHUIIAEMOCTH BCeX (PUIBTPYIOUIMX MATePHAJIOB.
[IpoHuItaeMocTs MOPUCTHIX (DUIBTPOB YBEIHUMBACTCS C MOBBIIICHUEM COJCPIKAHMs [MOPOOOpa3oBaTeisi B UCXOIHOU
CMECH U Pe3yJIbTUPYIOIIEH moprucTocTH. Tak, yBennuenue coaepkanus oukapoonata ammonus ¢ 20 % no 60 % npuso-
IUT K POCTY CKOpoCTH (IIbTpanyu B 2,3 pasa. /lanpHeiiee MOBBIIIEHNE YKCIUTYyaTaIIHOHHBIX CBOWCTB OBLIO TOCTHT-
HYTO MYTEM H3TOTOBJICHHUS ABYXCIOWHBIX (UIBTPOB, B KOTOPBIX CIOW C MEIKMMH IOPAMHU CIYXKHT Ul oOecIieueHHs
TOHKOCTH (PMIIBTPALIUH, & CIOW C OOJBIIUMH MOPaMH 00ECTIEYNBAET MPOYHOCTh (GribTpa. CKOPOCTh QUIBTPAIINH IS
JBYXCIIOMHBIX 00pa3oB npuMepHo Ha 20 % BBIIIe, YeM AJIs OTHOCIOWHBIX 00pa3IioB.

KaioueBsie cioBa: GpuibTp, MOpHCTOCTD, TOPOOOPA30BATEIh, IPOHUIAEMOCTh, CKOPOCTh (pHIIbTpaIvy.
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ABSTRACTS

TECHNICAL SCIENCES

Abdulov A. R., Lapchenko A. V. Development of the structural and functional model of the process
of designing the technology for manufacturing cast products / Herald of the DSEA. — 2017. — Ne 2 (41).

The article presents the development and description of the structural and functional model of the process
of designing the technology for making castings with the use of the UML language. A logical model of the programme
and methodical complex for the design of foundry technology has been developed. The diagrams of precedents and
classes of the programme and methodical complex, diagrams of sequences of procedures and ER-diagrams are devel-
oped and described. The considered approach to CAD design in foundry production can be applied at any stages of ob-
taining quality castings, starting from preparatory operations and finishing with the appointment of finishing operations
and optimization of the technological process. CAD development will help to automate various design stages, for ex-
ample, standard calculations, production of project documentation, modeling of foundry processes and the like.

Keywords: design tool, structural and functional model, sequence diagram, documentation, activity, case dia-
gram, class, object, system, logical structure, data model.

Agraval P. G., Dreval L. A., Turchanin M. A. Modeling of the thermodynamic properties of liquid
Cu-Fe—(Ti, Zr, Hf) alloys and metastable phase transformations with their participation / Herald of the
DSEA. —2017. — Ne 2 (41).

The models describing the temperature-composition dependence of the thermodynamic properties of liquid
Cu-Fe-Me (Me = Ti, Zr, Hf) alloys are developed in the framework of the associated solution model. It is shown that
pair interactions of unlike CuMe and FeMe atoms dominate in the melts of the systems. These interactions cause nega-
tive deviations of thermodynamic properties from ideality in the greater part of the concentration triangle. The diagrams
of metastable phase transformations with the participation of supercooled liquid alloys were calculated in the frame-
work of the CALPHAD method. Based on these results the composition ranges in which rapidly quenched amorphous
alloys, immiscible amorphous alloys and bulk amorphous alloys can be obtained are predicted.

Keywords: associated solution model, CALPHAD, alloys of copper and iron with titanium, zirconium and
hafnium, rapidly quenched and bulk amorphous alloys, immiscible rapidly quenched amorphous alloys.

Vodopyanova A. A., Turchanin M. A., Dreval L. A., Agraval P. G. Partial and integral enthalpies
of mixing of liquid alloys of the Cu-Ti—Hf system // Herald of the DSEA. —2017. — Ne 2 (41).

Enthalpies of mixing of titanium, hafnium and copper are investigated by calorimetric method at the tempera-
ture of 1873 K in the range of compositions xt; = 0-0.25 for xcy/xur = 3/1 and xyr = 0-0.51 for xc/x1; = 3/1. Along all the
sections studied the enthalpy values are negative. For the xc,/xr; = 3/1 section on the AH isotherm the minimum is —
12.3 £ 1.1 kJ/mol at xy¢ = 0.38. The negative values of the AH function is due to the nature of deviations from the ide-
ality of this function in the Cu—Hf and Cu-Ti systems. This fact points to the dominant role of the corresponding pair
interactions in the energy formation of the liquid alloys. The thermodynamic mixing functions of the Cu-Ti—Hf system,
calculated within the model of the associated solution, demonstrate strong negative deviations from Raoult's law.

Keywords: calorimetry, liquid alloys, enthalpy of mixing, model of associated solution, Cu—Ti—Hf system.

Dreval L. A., Agraval P. G., Turchanin M. A., Dovbenko O. L., Iljenko S. M., Effenberg G. Thermody-
namic database for guided search of promising precipitation hardening of HEA compositions / Herald of the
DSEA. —2017. — Ne 2 (41).

The different strategies towards the development of HEAs available in the literature at the moment have been
reviewed. It is shown that the scientific investigations concerning the one-phase and two-phase HEAs are the most
promising at the moment. An approach for guided search of the promising precipitation hardening HEA compositions is
proposed. A new thermodynamic database is provided for the Co—Cu—Fe—Ni system. The database includes a new
thermodynamic description of the Co—Cu—Ni system obtained in the present work. It is shown that the provided data-
base allows describing experimental phase equilibria with satisfactory accuracy.

Keywords: high entropy alloys, CALPHAD-method, thermodynamic description, Co—Cu—Fe—Ni system,
phase equilibria.

Dyachenko Y. G. Investigation of the effect of thermal hardening on the stress level in metal products //
Herald of the DSEA. —2017. — Ne 2 (41).

Modern technology of thermosetting can provide a significant increase in the strength of products, increased
fracture toughness, especially at low temperatures, while maintaining a rather high level of plasticity. Influence of the
managed air-and-water stream is investigated at the tempering cooling on a level and sign of remaining tensions in
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steels. The values of tensions are fixed on corrosive-proof steel. Influence of air-and-water stream is studied on the level
of tensions in the low-alloyed steel at tempering, and level of remaining tensions in standard hard-tempered item after
cooling in air with an air-and-water stream. The results of the conducted experiments allow to bring down the level of
remaining tensions in metal products and to decrease deformations.

Keywords: air-and-water stream, tempering cooling, remaining tensions.

Ivanova L. H., Bilyy A. P., Osypenko 1. A. Influence of the method of casting rolls on the level of inner
residual stresses // Herald of the DSEA. —2017. — Ne 2 (41).

Technological peculiarities of production of cast iron rolls depend on the conditions of their operation. Improvement
of physical and mechanical properties and increase of stability of rolling rolls can be achieved by complex modification
of materials. The effect of complex modification by ligatures based on rare earth metals and gadolinium oxide on the
structure and level of residual stresses in rolling rolls has been studied. The ability to relieve stress during the relaxation
annealing of the material of the working layer of the rolling mill compared with the nearest analogue is increased by
19-26 %. The structure of the cast irons under research after annealing do not change in comparison with the cast state.

Keywords: cast iron, modifying, vermiculite graphite, structure, stress.

Karateev A. M., Ponomarenko O. I., Yevtushenko N. S., Yevtushenko S. D. Advantages and prospects
of using resin OFOS in foundry// Herald of the DSEA. —2017. — Ne 2 (41).

The article presents a research of using environmentally friendly cold solidifying mixtures based on oligo-
furfuralxylaxane (OFOS) with the acid catalysts, which have shown expediency of their use in cast shops for getting quali-
ty castings. A study has been conducted according to standard techniques for strength, stability, gas making capability, gas
permeability, breaking, adhesiveness, penetration and burning. The mixture properties math models have been developed
and the mixture composition optimization has been made. The changes in the properties of mixtures of waste sands have
been studied. It is confirmed that the strength of mixtures based on waste sands is lower than in mixtures in fresh sands.

Keywords: cold-hardening mixtures, OFOS, molds, exhaust mixtures.

Kovalchuk A. G., Yamshinskij M. M., Fedorov G. E. Research of the processes of heat-resistant surface
alloying of castings // Herald of the DSEA. — 2017. — Ne 2 (41).

The results of investigations of the influence of chromium and aluminum on the thickness and microhardness
of the alloyed layer are given. The optimum ratio of the concentrations of these elements in the heat-resistant steel has
been determined to ensure the maximum scale resistance of the cast parts, taking into account the given thickness of the
working layer. The influence of the alloying element on the microhardness of the doped layer on the cross section of the
sample is studied. The influence of temperature on the scale resistance of the surface layer during different time periods
in the medium of overheated air is considered. By mathematical treatment of the results polynomials of scale resistance
in a medium of overheated air are obtained. The optimum ratio of chromium and aluminum in steels operating at tem-
peratures up to 900 °C is established.

Keywords: heat resistance, chromium steel, doping, chrome, aluminum, scaling resistance.

Lyutyy R. V. Influence of a method of preparation of a liquid glass on knockoutability of foundry cores //
Herald of the DSEA. —2017. — Ne 2 (41).

An extended analysis of the reasons for difficult extraction of cores based on liquid glass from the inner cavi-
ties of castings is presented. The set of known technological ways of knockout labour reduction is characterized. Liquid
glass is a common binder in the foundry industry, but the problem of knockout is definitely not solved. A new techno-
logical solution is proposed at the stage of liquid glass preparation, which consists in the vacuum treatment of a silicate
block at a high temperature. According to the data stated in the publication, such treatment changes the chemical com-
position of the lump toward a decrease in the amount of alkaline component and silicate eutectic. Liquid glass, made
from a modified silicate block, provides a high initial strength of the rod, and the work of the knockout does not exceed
50, i.e., it decreases many times.

Keywords: vacuum treatment, knockoutability, liquid glass, module, silicate block, silicate eutectic.

Lyutyy R. V., Fedorov N. N., Liuta D. V., Bondar A. K., Pavlyukh S. V. The change of the properties
complex of bentonite-sand mixture with the addition of return of cores with phosphate binder // Herald of the
DSEA. —2017. — Ne 2 (41).

Technological possibility of application of core mixture with a new binder at enterprises using bentonite-sand
mixtures for green-sand molding is established. The binder in the core mixture is synthesized in the process of thermal
strengthening as a product of interaction of phosphoric acid with pulverized quartz and represents a silicon pyrophos-
phate. During the studies there was added from 5 % to 30 % of the core mixture, which was poured to the composition
of the traditional bentonite-sand molding mixture and the determined changes in physical, mechanical and technological
properties were established. The grain fineness and the amount of the clay constituent are amenable to minor changes,
the strength and gas permeability are increased, and the technological properties retain a stable level. This makes it pos-
sible to recommend the new core mixture for use in foundry shops.
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Keywords: bentonite-sand mixture, clay constituent, core mixture, granulometric composition, silicon pyro-
phosphate, additive.

Porohnya S. V. Investigation of the influence of the cleaning tool parameters on castings grinding // Her-
ald of the DSEA. —2017. — Ne 2 (41).

The dependence of the casting treatment time on the feed amount and the grinding width for different types
of stripping wheels is investigated. The analysis shows that in order to ensure high productivity of the grinding process
of the casting surfaces, it is necessary to choose a grinding wheel with a high speed of rotation, as a result, the pro-
cessing time is reduced. This requirement is met by a grinding wheel of the DP type (direct profile), which makes
it possible to perform sweeping in a high-speed mode with a speed of rotation of the circle up to 100 m / s. Cup cone
wheels are used at low rotational speeds, which significantly increases the time of grinding of the surface of the casting.
Circle type 2 (conical) has the longest processing time, therefore it is not recommended to apply without technical need.

Keywords: casting, grinding, feed, rotation speed, timing.

Sokolov D. D., Prihodko O. V. Algorithm and program for calculating and correcting the composition
of the charge in the production of high-strength cast iron for molds // Herald of the DSEA. — 2017. — Ne 2 (41).

The article deals with the principles of calculation and correction of the constituent components of the charge
for obtaining high-strength cast iron for the production of molds. An algorithm for the automated calculation and cor-
rection of the quantitative composition of charge and modifiers for high-strength cast iron is proposed. According to the
presented algorithm, a program is developed that allows to promptly adjust the composition of the metal scrap under
specific production conditions. The developed program can be adapted to other production conditions in the production
of modified cast iron, and can also find application for educational purposes.

Keywords: modified casing, two-stage process, load materials, metal-fitting, modification, assimilation factor,
quantitative limitations.

Turchanin M. A., Agraval P. G., Dreval L. A. On the use of thermodynamic data for the criterial analy-
sis of the possibility of obtaining high-entropy bulk amorphous alloys // Herald of the DSEA. — 2017. — Ne 2 (41).

The thermodynamic functions of mixing five-component equiatomic alloys of the Co—Cu—Fe-Ni-Ti—Zr-Hf
system is estimated for the first time in the framework of the associated solution model (ASM). It is shown that with
decreasing of temperature from the temperature of equilibrium crystallization to the glass transition temperature the
excess thermodynamic mixing functions undergo a regular change associated with increasing of negative deviations
from ideality. The A,,H—0 diagram becomes the more informative when the mixing enthalpy data obtained for the glass
transition temperature are used for its construction. It is shown that the equiatomic five-component alloys of the Co—
Cu-Fe—Ni-Ti—Zr—Hf system are good candidates for obtaining high-entropy volumetric amorphous alloys.

Keywords: associated solution model, alloys of cobalt, copper, iron, nickel with titanium, zirconium and haf-
nium, high-entropy bulk amorphous alloys.

Fedorov N. N., Trenkina M. V., Liutyi R. V. Modern methods of making master-models for jewelry in
the process of investment casting // Herald of the DSEA. — 2017. — Ne 2 (41).

The basic requirements for designing technological master-models of jewelry castings are determined.
The modern technique of manufacturing of master-models of jewelry castings in the process of investment casting is
considered: the idea of the designer-artist; creation of a jewelry design on paper; construction of a computer 3D-model
of a product in a special program for modeling; obtaining a wax model (master-model) in various ways. The modern
specialized software products for 3D-modeling of master-models of jewelry castings are considered. An algorithm for
creating an author's jewelry model - the ring «Harmony» with using the Matrix® program - is described. Matrix” has
several advantages over other analogues: a large set of specific functions and tools for creating realistic master-models;
the possibility of calculating the mass and calculating the rational number of jewels in each part of the structure; the
ability to create a presentation of the product to demonstrate the finished form of jewelry.

Keywords: jewelry casting, master-model, 3D-model, computer modelling, technological process of invest-
ment casting, 3D-printer, engraving-milling machine, model wax.

Yamshinskij M. M., Fedorov G. E. Effect of additional alloying, microalloying and modifying on the
properties of chromium-manganese iron // Herald of the DSEA. —2017. — Ne 2 (41).

The effect of processes of additional alloying of high-alloyed cast iron with nickel, manganese and chromium
on the operational properties of cast iron and mycorholegation with titanium and modifaction of the REM has been
studied. These processes make it possible to produce cast iron with wear resistance, higher than that of cast iron
280Cr28Ni2. To do this, they must contain from 8 to 30 % chromium, but taking into account the full range of foundry,
mechanical and operational properties, and also economic indicators, an appropriate range of chromium concentrations
in high-chromium cast irons should be considered as 15...25 %, and manganese 3,5...5,0 %. The efficiency of nickel
usage and its quantity should be determined for each particular cast part, based on the conditions of its operation and the
presence of nickel, but not a 1,0 %. The highest operational and mechanical properties of the alloy were obtained with
the content of 0,4...0,5 % titanium. REM additives make the structure of chromium-manganese cast iron significantly
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smaller. To increase the hardness and wear resistance of chromium-manganese iron it is advisable to modify it with
additives of REM within the range of 0,10...0,30 %. The best option is joint treatment of cast iron with titanium
(0,15...0,25 %) and (0,15...0,25 %) REM

Keywords: alloying, microalloying, modification, chromium-manganese cast iron, additives, wear resistance.

Blokhina I. O. Restoration and hardening of crankshafts of automotive tractor engines // Herald of the
DSEA. —2017. — Ne 2 (41).

The main methods and characteristics of the restoration of parts are presented. The crankshafts considered dur-
ing the operation lose their original properties, the endurance limit is reduced by 25% and the wear of the crank and
connecting rod ends increases by 24 % when the limiting repair dimensions are reached. It is shown that the proposed
method of strengthening the crankshaft necks with a laser beam makes it possible to increase their wear resistance
1,9-2,6 times. Strengthening the necks of crankshafts was made possible by deepening the fillet zone and then harden-
ing by shot blasting. Proceeding from this, restoration and strengthening of parts is an important reserve of saving mate-
rial, fuel and power resources and labor resources.

Keywords: restoration, crankshafts, limit of endurance, thermal hardening, loads.

Vlasov A. F., Makarenko N. A., Kushchiy A. M., Kylikov V. P. Increased productivity of manual arc
welding products operating at high temperatures // Herald of the DSEA. —2017. — Ne 2 (41).

One of the challenges facing developers of welding and surfacing materials is search for new types of raw ma-
terials for production and productivity of welding processes. One way to address this problem is to use the effect of
exothermic reactions by introduction of exothermic mixtures in the form of corresponding oxidants and deoxidants,
during heating and melting of an exothermic process which takes place before the melting of the electrode rod. It has
been experimentally established that the introduction of an exothermic mixture in the coating of the electrodes up to
53,4 % increases the coefficients: surfacing (&,= 8,4-12 g/A h), melting of the rod (8,7-11,4 g/A-h) , the yield of weld-
ed (0,93-1,10) and suitable metal (0,58-0,68), the melting rate of the electrodes (V,, = 17-23 m/h), varies np , and
from 0,715 to 0,815 and n , from 0,28 to 0,415. Increasing the electrode coating thickness from 0,5 to 2,6 mm (with a
444 % exothermic mixture content) leads to an increase in the amount of exothermic mixture (3,9-27,4 g), reduced iron
(0,05-0,28 g/s), the deposition coefficients (a,; = 10,4-13,4 g/A‘h), decrease of the coefficients of the melted rod
(aper = 12,8-10,5 g/A'h), increase (0,18-1,03 g/s), a decrease in the melting rate of the electrode (21,5-18,2 m/h),
a change in n ,, ( and (0,74-0,84) and 1, , (0,31-0,47).

Keywords: manual arc welding, exothermic reaction, oxidizer, deoxidizer, surfacing, electrode melting rate.

Holub D. M. Gas-slag forming bases of modern flux-cored wires // Herald of the DSEA. — 2017. — Ne 2 (41).

The article shows that the most effective way to increase the durability of dies is to weld surfacing surfaces
with alloyed alloys. An increasing application, according to the International Welding Institute, for the welding of a die
tool is found flux-cored wire (FCAW-S). When surfacing with self-shielded flux-cored wires, there is much less sensi-
tivity to the effect of wind speed on the gas saturation of the weld metal and its properties, compared to surfacing in
CO, in open areas. In flux-cored wires for wear-resistant cladding, the gas-slag-forming part of the core is most often
based on marble (magnesite), fluorspar and rutile concentrate. These wires for a wide range of compositions ensure a
good formation of the rollers and separability of the slag crust, moderate spattering. However, the literature data contain
a little information on the effect of the composition of the gas-slag forming part of the filler of self-shielding flux-cored
wire on gas and dust emission during arc combustion, on the gas content of weld metal, sulfur and phosphorus, and on
slag detachability and physico-chemical properties.

Keywords: die tools, working conditions of the tool, types of wear, surfacing materials, powder wires, gas-slag
forming bases, gas and dust release, gas content of the metal, slag separation, physical and chemical properties.

Grin A. G., Makarenko N. A., Trembach B. A., Dudinsky A. D. Modern welding materials for hardening
and restoration of hot deformation tool // Herald of the DSEA. — 2017. — Ne 2 (41).

It is shown that the competitiveness of metallurgical enterprises transforming the shape of products with the
help of hot processing depends on the service life of wearing tools of hot deformation, the resistance of which is deter-
mined by the materials used. A set of indicators which the tool material intended for deformation of the metal in the
heated state must possess was determined. A number of existing tamping steels of various alloying systems and their
stability under the appropriate operating conditions are analyzed. The influence of heat treatment of the weld metal is
considered. Electrodes of grades [{lH-4 and EILI-50 do not provide necessary heat resistance. A metal containing a
significant amount of tungsten or tungsten and cobalt obtained by surfacing with electrodes O3111-1, O311I-4 and O3U-5
has high hardness and heat resistance, but because of the high cost and the deficiency of these elements is not promis-
ing. The metal deposited with electrodes O3I1I-3 has a high hardness and good heat resistance at low content of tung-
sten. Examples of electrode materials from foreign manufacturers are given.

Keywords: surfacing materials, hardening, hot-deforming tools, die-cast steels, surfacing, electrode, heat re-
sistance, hardness.
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Grin A. G., Trembach B. A., Zharikov S. V., Trembach L. A., Ivanov D. S. Investigation of correlation of physi-
cal and technological properties of slags during surfacing with powdered wires // Herald of the DSEA. —2017. — Ne 2 (41).

It has been found out that the choice of the optimal composition of slag systems of self- shielded flux-cored
wires (S-FCAW) is prevailing at the development of new surfacing materials. For successful development of self-
shielded flux-cored wires, we need an analysis of the correlation between the technological characteristics of its melting
process and the physical properties of slags, depending on their composition and structure. As such physical properties,
it is possible to accept a surface-tension and the viscosity. Three types of the slag systems and influence of additives on
surface tension and viscosity have been analyzed. For surfacing by the self- shielded flux-cored wires of having a slag
system CaF,-Ca0-SiO,, small amounts of oxides of Al,O3;, MgO, TiO, must be additionally introduced.

Keywords: surfacing, flux-cored wires, slag systems, surfacing materials, surface tension, ductility.

Sokol’skii V. E., Roik O. S., Kazimirov V. P., Pruttskov D. V., Busko V. M., Galinich V. 1., Goncha-
rov L. A. X-ray diffraction studies of industrially important slag melts at the Department of Physical Chemistry
of Taras Shevchenko National University of Kyiv / Herald of the DSEA. —2017. — Ne 2 (41).

The contribution of the Department of Physical Chemistry of Kyiv National Taras Shevchenko University
to the study of the structure of slag melts is considered. The initial work was related to the investigation of simple slag
systems. Then we investigated the melts of welding fluxes. Recently the emphasis was placed on the studies of the
structure of slag systems, which are used to make technical ceramics. The works of recent years are connected with the
development of a new generation of ceramic welding fluxes for welding and soldering, as well as modern refractories
for performing various tasks that arise in modern industrial production. Melts of the MgO-Al,05-Si0,-CaF, system of
various compositions were investigated. A characteristic feature of this system is the formation of crystalline spinel in
all the compositions studied, if the content of MgO and Al,O; exceeded 10 mole %. A characteristic feature of the
Ca0-Al,05-Si0, system was the formation of mullite nanoparticles in the matrix of the molten slag. It is assumed that
the results of the latest research will be used to develop new welding and refractory materials.

Keywords: X-ray diffraction study, slag melt, welding flux, technical ceramics, welding, brazing, slag, refrac-
tory materials.

Korsun V. A., Zablotsky V. K. Selection of the composition of B-Mn-Al powder mixture for increasing
the abrasive wear resistance of surface layer / Herald of the DSEA. —2017. — Ne 2 (41).

When evaluating the abrasive wear resistance of surface layers, the structure obtained after chemical-thermal
treatment (HTO) is taken into account, but the depth of the layer is not taken into account, which does not allow to fully
assess the quality of the layers. Only taking into account the depth of layers and especially the depth structure is an im-
portant characteristic in predicting the operational stability of surface hardened products. Laws of influence of makeup
of powder mixes for saturation on abrasive wearing quality of a blanket are investigated. Wearing quality of the blan-
kets received on a steel 45 after saturation in B-Mn-Al powder mixes is studied. Rational makeups of mixes for satura-
tion by a boron, manganese and aluminium of a steel 45 are fixed. Results of work can be used in the industry for hard-
ening of dies and pressure casting dies, for the purpose of increase of their abrasive wearing quality.

Keywords: powder mixture, abrasive wear resistance, depth of saturation layer, chemical and thermal treat-
ment, hardening of products.

Markov O. E., Gerasimenko A. V., Kosilov M. S., Shevcov S. A. Development of new ingots for forgings
with critical applications // Herald of the DSEA. — 2017. — Ne 2 (41).

In the article the problems arising at crystallization of forging ingots and ways on their elimination and im-
provement of their quality are considered. It is established to obtain a more homogeneous structure and chemical com-
position, ingots with an H/D ratio of less than one should be made. In order to reduce axial defects, it is necessary to
increase the forging ingot conicity to concentrate it in the top, removable, part. To establish the necessary dependencies,
experimental studies, which assumed the production of samples from thiosulfate sodium and aluminum, were carried
out. The macrostructure homogeneity and the conditions for the shrinkage formation are assessed.

Keywords: ingot, liquation, shrinkage shell, macrostructure, mold, installation.

Rudenko N. A. Investigation of permeability for one- and two-layer porous powder filters // Herald
of the DSEA. — 2017. — Ne 2 (41).

Permeable properties of one- and two layer powder filters were considered. One layer filters with different po-
rosity were produced. Also two layer filters with porosity 50 % in both layers were produced. Method of joint layer
forming used for two layer materials production. Research on determination of permeability for all filter materials was
carried out. Permeability of powder filters increases with pore-former contents in initial mixture and resulting porosity.
Increasing pore-former contents from 20 % to 60 % leads to growth the speed of filtration in 2.3 times. Further increas-
ing of operating properties was achieved by two-layer filters manufacturing. Layer with small pores provides fineness
filtration and layer with large pores provides filter strength. Speed of filtration for two layer samples approximately
in 20 % higher than for one-layer samples.

Keywords: filter, porosity, pore-former, permeability, speed of filtration.



