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Pedepar:

1. O6'exT mOCHiIKeHHs - IPOlleC PO3YNHEHHS] KOMIIOHEHTIB IucnepcHUX a3 B OCHOBI MiTHUX CIIaBiB cuctemu Cu
- (Fe - Cr - C) npu temnepatypax 10 850 °C. MeTo1o po60Tu € po3po6Ka TEXHOJIOTIYHOTO MPOLeCy OTPUMAHHS
BUJIMBKIB i3 YZJOCKOHAJIEHOTO (3 IIOKPAaLleHNMHU [TI0Ka3HMKaMU eKCILTyaTaliliHOl CTiKOCTi, TBepIOCTi Ta
€JIEKTPOIIPOBINHOCTI IpU MiJBUILIEHUX TeMIlepaTypax) MoHoTekTnyHoro Cu - (Fe - Cr - C) criaBy. Metogu
IOCJIIPKEHHS: METOAM MIKPDOPEHTT€HOCIIEKTPAJIBHOTO i XiMIYHOTO aHasli3iB - 1715 BU3HAYE€HHSI CKJIaLiB
3MILHIOBAJIbHOI JOOABKY i CILJIABiB B LIJIOMY; METOX ONTUYHOI MeTanorpadii - A1 OOCIiIXEeHHS CTPYKTypU
CIJIaBiB; METOJ] TEPMOAVMHAMIUYHOIO aHai3y - 17151 BUBHAYEHHS TePMOJMHAMIYHUX rTapaMeTpiB ¢a3 i IMOBIpHOTO
PIBHOB&)KHOT'O CTaHy CUCTEMU B LiIoMy. TBEpAiCTb 3pa3KiB BU3HA-4asIu 32 METOIOM bpiHess. EnekTpuyHui ormip
3pa3KiB BU3HAYaIM METOJOM BOJIbTMETPA-aMIIEPMETPA 33 YOTUPU30HOBOIO CXEMOIO MiAKItoYeHHs. KinbKicTb
a3y, sgKa yTBOpUIacs B CTPYKTYPi LOCIIIKyBAHOTO CIJIaBY Yepe3 3MEHILIEHHS PO-34MHHOCTI eJIEeMEHTIB [1pu

OXOJIOJIPKEHHI TBEPJOrO PO3YMHY HA OCHOBI Mili, OLli-HIOBAJIX 33 BEJIMYMHAMU 3MiHU [TOKA3HUKIB TBEPIOCTI i



IIMTOMOTO €JIEKTPUYHOT0 ONOPY MicJIsl WTY4HOro cTapiHHs (nmpu Temneparypi 500 C) nonepenHbo 3arapTo-BaHUX (3
temnepatypu 850 C) 3pa3kiB. 3MiHy CTyIeHsl PO3YMHHOCTI KOMIIOHEHTIB IUCIIEPCHUX BKpaIljleHb B OCHOBI IIpu
HarpiBaHHi OLIIHIOBAJIX 32 TEMIIEPATYPHUMU 3aJIEXKHOCTSIMU IIMTOMOTO €JIEKTPUYHOIO ONOPY CIIaBiB. HaykoBa
HOBM3HA OTPUMAHUX Pe3yJIbTaTiB. [ pyHTYIOUKCh Ha Pe3yJIbTa-TaxX aHaJIi3y TEPMOJUHAMIYHUX TTapaMeTpiB ¢a3
BCTAHOBJIEHO, 10 cuctemy Cu - Fe Mo>kHa BBaXKaTH CUCTEMOIO MOHOTEKTUYHOTO TUITy. Po3mnaBu Liei cucrtemu, B
3aJIeXKHOCTI Bifl BMICTY 3aj1i3a, MOXKYTb iCHYBaTH y BUIJISI IBOX PiIKUX a3, sIKi pi3HAThCA 3a OyA0BOIO: (pa3u Ha
OCHOBI Mifii Ta ¢a3u Ha OCHOBI 3aiza. [IpoTe, BHAC/IiIOK HEAOCTATHIX 3HaY€Hb NTapaMeTpa B3aEMOJ|I SIK B PifIKiil
(asi Ha OCHOBI Mifli, TaK i B PifKii (pa3i Ha OCHOBI 3a71i3a, KOHLEHTPALiMHA MPOTSDKHICTb 0671aCTi IBO(A3HOTO CTaHy
PO3IJIaBiB TpaHUYHO Masa. [linTBepIKeHO, 110 AONATKOBE BBEAEHHS BYIJIELIO CIIPUYMHIOE PO3MUPEHHS
KOHLIEHTPaLifHOI IPOTSIKHOCTI 06J1acTi ABOogazHoro craHy posniasiB cuctemu Cu - Fe. 3actocyBanHs cucremu Cu
- (Fe - Cr - C) gj151 CTBOPEHHSI CILJIABIB, 3Mi-LIHEHUX BKPAIJIEHHSIMHU, 110 YTBOPIOIOTLCS B PO3ILJIABI, € BUITPABIAHUM.
BcranoBineHo, o icHyBaHHS posniasis cuctemu Cu - (Fe - Cr - C) B sBopazHOMY CTaHi MOXJIMBE ITPU BMICTI
Byrienio B (Fe - Cr - C) go6asui He meHIIoMy Bif 0,5 mac. %. BHacinok po3urHeHHs KOMIIOHEHTIB J00aBOK B
piaxii ¢asi Ha oCcHOBI Mifi, B cTpyKTypi ciinasiB cuctemu Cu - (Fe - Cr - C) okpiMm BKparjieHs, 0 YTBOPU-JIUCh B
pinkomy crani Ha 6a3si (Fe - Cr - C) o6aBku, MOXYTb OyTH IPUCYTHIMU i BKpAIUJIEHHS], SIKi yTBOPUWIUCH IIPU
0XOJIOJKEHH] BHACJIIJIOK 3MEHIIEHHS PO3YMH-HOCTi eJIeMeHTiB B OCHOBI (da3a Ha OCHOBI Mifii). BcTaHOBIIEHO, 1110
HaNGi/bIly CTIHKICTB, 1010 PO3YMHEHHS B Piakii Mifi, MatoTe komnoHeHTH (Fe - Cr - C) no-6aBoK, CTPYKTypa SIKKX
B iHTepBaJli KpucTasisallii CKJIaaeTbCs 3 TaMMa-TBEPOrO PO3UMHY Ha OCHOBI 3aii3a i pigkoi ¢asu. [Ipu npomy
30i7bIIEHHS KiJIBKOCTI BYTJIELI0 ¥ 3a3HaY€HUX 1006aBKax MPU3BOAUTH [0 3MEHIIEHHS BMICTy iX KOMIIOHEHTIB B PinKiii
¢dasi Ha OCHOBI Mifii. B TO1 )Xe yac B TBepIOMY CTaHi HalbisbIIa CTIMKICTh KOMIIOHEHTIB gucriepcHux ¢as 1mono
PO3YMHEHHSI B OCHOBI loCsAraeThCs Ipu BBeAeHHi B posas (Fe - Cr - C) no6aBok, (pa3oBuii CKIaL, SIKUX B iHTEpBai
KpucCTa-Ji3auii npeacTaBiaeHni geibTa-TBEPAUM PO3YMHOM (Ha OCHOBI 3a1i3a) i pigkoio ¢gazoro. 36ibIIeHHS BMICTY
XpoMmy Bif 27,6 mo 32,2 mac. % i 3MeHIIeHHs BMicTy ByrieLio Bin 1,5 1o 1 mac. % B mo6aBkax IpU3BOJUTH [10
30ibLIIEHHS CTiIMKOCTI BKpanieHb. BctaHosieHo, mo B Cu - (Fe - Cr - C) crinasax, (Fe - Cr - C) mo6aBky, SKuX
MicTaTh 1,4 - 1,6 mac. % Byrzenio i 15 - 17 mac. % Xpomy (OCHOBA - 3aJ1i30), ONITUMAJIbHO IOE€HYIOTHCS TEXHOJIOTIYHI
BJIACTMBOCTI 3 XapaKTePUCTUKAMU TBEPAOCTI i €JIeKTPOIIPOBIAHOCTI IIPU TeMIIEpaTypax, o nepesuyioTs 650 0C.
[TpakTuyHe 3HaUY€HHS OTPMMAHUX PE3yJIbTATIB [10JIsArae B po3podui cknany crasy cuctemu Cu - (Fe - Cr - C), 3
MOJINIIEHNMH [TI0Ka3HMKAMU €KC-TIIyaTaliHOI CTIMKOCTI i KOHIYKTMBHUX BJIACTABOCTEN IPU MiJBULEHUX
TeMIIepaTypax, a TaKO>K TEXHOJIOTii BUPOOHUIITBA BUJIMBKIB 3 HbOTO. 3a3HaY€HUH CIIJIaB MPONIIOB IPOMUCIIOBI
Burnpo6ysanHs Ha [TpAT "Bentunsniiini cucremu". PesynbraTy BUIIpobOBYBaHb CBifjuaTh, 10 €KCILTyaTaliiHa
CTilKiCTb €JIEKTPO/IiB KOHTAKTHOT'O 3BAPIOBAHHSI 3 pO3PO0JIEHOrO CIIJIaBy NIePeBUIIYE CTiMKICTh TaKMX €J1e-KTPOiB 3

6ponsu bpX 1 B niBTOpa pasu.

2. The object of study - the process of dissolving components dispersed phase in copper-based alloys Cu - (Fe - Cr
- C) at temperatures up to 850 ° C. The aim is to develop a process to obtain castings of improved (with improved
operational performance stability, hardness and conductivity at elevated temperatures) monotektyc Cu - (Fe - Cr -
C) alloy. Methods: microrengenospectral methods and chemical analysis - for determination of reinforcing
additives and alloys in general; optical metallography methods - to study the structure of alloys; method of
thermodynamic analysis - to determine the thermodynamic parameters of the phases and the likely equilibrium
state of the system as a whole. The hardness of the samples was collected and measured for deter-Brinelya
method. The electrical resistance of the samples was determined by the voltmeter-ammeter for chotyryzondovoyu
wiring. Number of phases that formed in the structure of the investigated alloy by reducing the ro-zchynnosti
elements during cooling solid solution based on copper, eye-solicitation for the change in indicators of hardness
and resistivity after artificial aging (at 500 C) prezaharto emyh (with temperature 850 C) samples. Changes in the
degree of solubility of components dispersed inclusions at the base when heated assessed by temperature
dependences of resistivity alloys. The scientific novelty of the results. Based on the results-max analysis phase
thermodynamic parameters revealed that the system Cu - Fe system can be considered monotektychnoho type.
Melts of the system, depending on the iron content may be in the form of two liquid phases, which differ in
structure: phase of copper and iron-based phase. However, due to lack of the interaction parameters as in the



liquid phase of copper and liquid phase based on iron concentration length field of two-phase state melts
extremely small. It is confirmed that the introduction of additional carbon concentration leads to extension length
field of two-phase melt state system Cu - Fe. The use of Cu - (Fe - Cr - C) to create alloys, media-tsnenyh
inclusions formed in the melt, is warranted. Established that the existence of melt system Cu - (Fe - Cr - C) in the
two-phase state is possible with carbon content in (Fe - Cr - C) addition of not less than 0.5 wt. %. As a result of
the dissolution of the components of additives in the liquid phase of copper in the structure of alloys of Cu - (Fe -
Cr - C) in addition to inclusions that form lis liquid-based (Fe - Cr - C) additives may be present and blotches
which formed on cooling due to reduced solution-ness elements in the basis (phase based alloys). It was
established that the greatest stability for dissolution in liquid copper, with components (Fe - Cr - C) pre-bavok,
whose structure in the range of crystallization consists of gamma solid solution of iron-based liquid phase. The
increase in the number of carbon in these supplements leads to reduction of their components in the liquid phase
of copper. At the same time, in the solid state stability of the largest components of dispersed phases on the basis
of dissolution is achieved when injected into the melt (Fe - Cr - C) additives, phase composition range in which the
crystal-mentation represented delta solid solution (iron-based) and liquid phase. Increasing the chromium content
of 27.6 to 32.2 wt. % And reducing the carbon content of 1.5 to 1 wt. % Of additives leads to increased stability of
inclusions. Found that in Cu - (Fe - Cr - C) alloys, (Fe - Cr - C) supplements contain 1.4 - 1.6 wt. % Carbon and 15 -
17 wt. % Chromium (base - iron), optimally combined with the characteristics of the technological properties of
hardness and conductivity at temperatures above 650 OC. The practical significance of the results is to develop the
alloy system Cu - (Fe - Cr - C), with enhanced performance ex-pluatatsiynoyi stability and conductive properties
at elevated temperatures, and production technologies of casting it. The said alloy has passed industrial tests at
JSC "Ventilation systems". Tests show that the operational stability of the welding electrodes developed alloy
exceeds the stability of such sys-ktrodiv bronze BrH 1 half.
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