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Hauyionansnuii ynieepcumem oiopecypcie i npupoooKopucmyeants Ykpainu

OcHOBHI AedexkTd OJIOKIB IWIIHAPIB, M0 MIUISATAIOTh YCYHEHHIO IIJI 4Yac
KaMiTaJIbHOTO PEMOHTY, Ta NPUOIU3HUNA MPOLIEHT MOBTOPIOBAHOCTI CIIAYIOUI:

- 3HOIIYBaHHS, HECMIBBICHICTb, TOUIKO/)KEHHS TIOCTENEHd  KOPIHHUX
migmumHuKiB — 40...60 %;

- KaBITaIliiHI PAaKOBUMHM HAa HWXHBOMY TIOCAJIKOBOMY IOSICKY I TUIb3Y
MUTHAPA, 3MUHaHHS, nedopmartis mosicka - 30...50%;

- pI3HHIL B po3Mipax THi3Aa mia OypT TUIh3U, MUWIIHAPA TITHOUHOI OLIbIIE
0,05 mm — 30...40%;

- TIOIITKOKEHHSI P13b0OBHUX OTBOPIB, 00J10M MIMIITHOK - 30...40%);

- TpilHYU, poOoinu Ha Oori — 15...25%.

BbinburicTe 6J10KiB HWIIHAPIB BUTOTOBJIEHO 3 ciporo yaByHy CU18-36.
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Oco0nMBOCTI BITHOBJIEHHSI 3BAapIOBAHHSAM YaBYHHUX JeTaneld oOyMOBIEH1
TPYJAHOILIAMH CTBOPEHHS IJIACTUYHOTO 1 HIUIBHOTO METaly IIBa 1 HAaBKOJOIIOBHOI
30HM BHACIIJOK BHCOKOTO BMICTy B YaBYyHI BYTJCIIO, CXWJIBHOCTI HOro A0
B1IOUTIOBAHHS yepe3 pI3KUM MepexiJl Ipu HarpiBaHHI 3 TBEPAOro, CTaHy B PIJKHUH,
Majoi MJIACTUYHOCTI 1 HU3bKOi YJapHOi B'SI3KOCTI, HE3BOPOTHOTO 00'€MHOrO CTaHy
miJi BIUIMBOM BHCOKHMX TEMIIEpaTyp, HEPIBHOMIPHOCTI YCaJAKW MeETaly Mpu
KpHUcTai3allii 3BaproBajbHOI BAHHU 1 T.J.

YcyHeHHs nedekTiB (3HOCIB, TPINIWH, OOJIOMIB) y YaBYHHUX JeTaliax (Ha
npuKIaal OJIOKIB 1 TOJIOBOK ITMJIIHAPIB) MOXKE 3IIMCHIOBATUCA «Tapsdyum» 1
«XOJIOJTHUM» 3BAPIOBAHHSIM.

«["apsiue» 3BaproBaHHS 3aCTOCOBYIOTH BUKOHYIOTH K alleTUIICHO-KUCHEBE IpU
HarpiBaHHi nerani g0 650...680°C. Sk mpucaakoBuii Marepial BHKOPHUCTOBYIOTH
yaByHHI nipyTku Mapku A (3,0...3,6 % C; 3,0...3,5 % Si; 0,3 % Mn ; 0,6 % Cr; 0,3 %
Ni; 0,08% S; 0,3...0,5% P) i ciemiansamii paroc @CYU-1 (23% NaB407; 27% NaCO:s,
50% NaNO;). OxonomxeHHs AeTtaidl B mporiect 3BaproBaHHs Hipkue 500° C He
nomyckaerbes. Ilicnms 3BaproBaHHsT HEOOXIAHI HHM3bKOTEMIIEpAaTypHUW BiAmaid 3
HarpiBaHHsaM getam 10 650...670°C 1 0xoJIoKeHHs 11 pa3oM 3 MI44I0.

TakuM 4MHOM J1eTanb HOPMAaJI3YEThCS, 3HIMAIOTHCS BHYTPIIIHI HAIIPYKEHHSL.

OCHOBH1 HEJIOJIIKU CIIOCOOY rapsyoro 3BaproBaHHs OJIOKIB IIUIIHAPIB - BEJIUKA
TPYJIOMICTKICTh 1 BaXKi YMOBH TIpaili 3BapIOBAIbHUKA.

J1o pOrpecuBHUX METOMIB «XOJIOIHOT0» 3BapIOBaHHS YaBYHY BITHOCSTH TaKi:

- HaliBaBTOMAaTHYHE Ta30€JEKTPUYHE 3BaplOBaHHS CHELIAJbHUM JIpPOTOM
[TAHY-11;

- HamiBaBTOMAaTUYHE razoejekTpuyHe 3BaproBaHHs apotom MHXKKT-5-1-02-
02 mapku A @1,0... 1,2 MM B cepeloBHUIIll aproHy BUKOHYIOTh MPHU MOCTIHHOMY
ctpyMmi 80...120 A 3BopoTHOI momsipHOCTi, Hampy3i 20...25 B, mBuuakocti momadi
npoty 7...11 M/xB, BuTpaTi aprony 6...9 1/xB. PekoMeHIyeThCS MPOKOBYBAHHS IIIBA.
Hnst 3BaptoBanHs nporoM [IAHY-11 1 MHXKT BuUKOPUCTOBYIOTBCS CydacHi
HamiBaBTOMaTH. Halikpail pe3ynbTaTd 3a0e3NneuyroTbCs MpU  3BapIOBaHHI Ha
ycraHoBkax tumy YJI'-301 1 BUKOpUCTaHHSA 3a3HAUYE€HUX [JPOTIB y BHUIJISL
MPUCaTIOYHOTO MaTepiany;

- 3BaproBaHHs enektpogamu MHY-1, BUrotroBieHnuMu 3 MoHelb-MeTany (63%
Ni + 37% Cu) 31 crieniasibHUM (PTOPUCTO-KaNbIi€eBUM NOKpUTTAM Tury Y OHI-13/55,
BUKOHYIOTH €JIeKTpoJiaMu @3...4 MM nipu noctiiHoMy ctpymi 140 ...150 A 3BopoTHOI
MOJISIPHOCTI, KOPOTKOIO JYrOl0, HEBEIUKUMU JUISHKaMU J0BXHHOIO 20...30 MM, siKi
B1JIpa3y X MPOKOBYIOTh. MeTall 1iBa € B'SI3KUH 3ai130-HiKeNne-MiqHui cruiaB. Hikenb
HEOOMEXXEHO PpO3UYMHSETHCA B 3alli3l, & HIKEJIEBUU AayCTEHIT, L0 YTBOPIOETHCH,
PO3UYMHSIE BEIMKY KUIBKICTh BYTJIEII0 0€3 YTBOpPEHHS KapOiJiB 1 3a0e3mevuye BUCOKY
MJIACTUYHICTh, HU3bKY TBEPAICTH 1 XOpOLTy 00pOOIIIOBaHICTD 1IBA;

- 3BaproBanHs enektpomamu [[U-4 @3...4 mm 31 cram CB-08 abo CB-08A 3
(TOPUCTO-KANBLIEBUM TOKPUTTSIM, 110 MICTHTh THUTaH ab0 BaHaAlil, BEAyThb MpHU
noctiitHomy ctpymi 120...130 A 3BopoTHOI nosasipHocTi Ta Hanpy3i ayru 20 B. Ilicns
HAKJIQJaHHA BaJMKa PEKOMEHIYEThCS MOro MpoKOBYBaHHs. CHPHUATIMBO TaEThCS
B3Haku miairpis aerani g0 150...200°C. Bananiif noB'sizye Byriienpb y BaXXKKOPO3UYMHHI
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npioHogucnepcHi kapoiau. Hepomik enextpomiB [[U-4 - MOXIHMBICTS BUHUKHECHHS
TPIIIKH y Cepe/inHI IIBa;

- 3BaproBaHHsa einekTpomamu [[4-3A (CB-08HS50) 3 ¢ropucTo-KaibiieBUM
HNOKPUTTSM, IO MICTUTh 10 5,25% KpemHilo (pEeKOMEHIY€eTbCsl i JieTaneil 3
MOAM(IKOBAHOTO YaBYHY);

- mpu 3BaproBaHHi enekTpoaamu O3Y-1 3 MIJHOTO €JIeKTPOJHOTO APOTY 3
(TOPUCTO-KANBIIEBUM TMOKPUTTAM, IO MICTUTh 3aJI3HUM MOPOIIOK, METal IIBa
aBisie coboro 3amizo-miaauit map (89% Fe + 11% Cu) 3 BUCOKOIO MIACTUYHICTIO,
IIUTBHICTIO 1 MIIHICTIO, aje IoraHow o0poOsroBaHicTiO. [Iporec 3BaproBaHHS
pPEKOMEHAY€EThCS BecTu Tpu cTpymi 150 A 3BopoTHOI mossspHOCTi 1 Hampysi 20 B,
KOPOTKOIO JyTOl0, HEBEIUKUMH NiISHKaMu JoBXHUHOIO 30...60 MmM. KoxkHy AUISHKY
IIBa CJIiJl TPOKOBYBATH 1 MPOJOBKYBATH 3BAPIOBAHHS JIUIIIE TICIISI OXOJIOIKEHHSI 111Ba
a0 50..60°C. IlineHicTe 3'eqHaHHsS MOXe OyTH MiJBHINEHA 32 PaxXyHOK
3actocyBaHHsa enektpoga O3U-1 y moegnanHi 3 enekrpogamu MHU-1, skumu
HaIUIABJISIIOTh OCTaHHIM map. Tak sk 30Ha MIABUIIEHOT TBEPAOCTI CTBOPIOETHCS IO
MEX1 CIUIaBJIEHHS, JJs TOJIMNIIEHHS OOpOOJIOBAaHOCTI IIBa MEpPIIl  I[IApH
PEKOMEHTyE€ThCS HAIUIABIIATU TaKoXkK enekTpogamu MHY-1;

- HaIliBaBTOMATHUYHE 3BApIOBAHHA TOHKUM eJNEeKTpogHuM japoTom CB-08[12C
©1,0...1,2 MM B cepelOBUIIl BYTJIEKHCIIOrO Ta3y MPOBOJSATh HA TAKOMY PEXKUMI: CUJIa
ctpymy 80...100 A 3BopoTHOi mosisipHOCTi, Hanpyra 20...22 B, BuTpata razy 6...9
J/XB.

Oco06MBOCTI BITHOBJIEHHS JETajeil 31 CIUIaBiB allOMiHiI0 00YMOBIICHI TaKUMU
MIPUYUHAMMU:

- YTBOPEHHSIM TyToIuiaBkux okcuaiB Al,O; 3 TemrepaTyporo IUIaBICHHS
2050°C (y Toit wac sk TeMmrepaTypa IJIaBJIeHHs criaBiB amominiio AJI-5 1 AJI-9
BianoBiHO 535 1 550 °C) 1 Tonkoi miBku okcumaiB (0,002 M), 1m0 mepenikomKae
3'€lHAHHIO OCHOBHOTO Ta HAIUIABIIOBAHOTO MaTepiaiiB, a TaKOX 3a0pyIHIOHYOi
3BapIOBAJIbHUM LIOB OKUCIIAMU;

- BEJMKOIO TEIUIONPOBIJHICTIO Ta BHCOKUM KOE(IIIEHTOM JIHIHHOIO
PO3IIUPEHHS, IO CIPUSIE€ BHHUKHEHHIO TPIIITUH;

- IHTEHCUBHUM TIOTJIMHAHHSM Ta3iB PO3IJIABICHUM METaJIOM;

- BEJIMKOI0 TEKYYICTIO CIUIABIB AJIOMIHIIO MPHU iX MJIABJIIEHHI Ta TPYJIHOIIAMHU
BU3HAYEHHS MOYATKY iX MJIaBJIEHH (IIPU HarpiBaHH1 HE 3MIHIOIOTh KOJIp);

- HU3BKOIO MILHICTIO AJIIOMIHIIO Ta MOro CIJaBiB MpU HarpiBaHHi [0
400...500°C.

Sx OCHOBHI cmocoOW 3BaproBaHHS JleTajel 31 CIJIaBIB  AJTIOMIHIIO
PEKOMEHIYIOTHCS: 3BapIOBaHHS HAa 3MIHHOMY CTPyMi BOJIb()PAaMOBHM EJIEKTPOJIOM,
10 HE IUJIaBUTHCS, B CEPENOBUINI aproHy Ha ycraHoBkax tumy YJIAP abo YT
(maitedekTHBHIIMI cmoci0), a TaKOX EJIEKTPOJYTOBE 3BApPIOBAHHS CIeEIlaJTbHUMU
enektpogamu O3A-2 nnst 3BaproBaHHS JMBapHUX cruiaBiB i O3A-1 nis 3BaproBaHHS
TEXHIYHOTO AJTFOMIHIIO.

VY BCiX BUMaaKax AJis MiABUIICHHS SKOCTI 3BapIOBAHHS JeTalIel, BATOTOBIICHUX
13 aJIFOMIHIEBUX CIJIaB1B, PEKOMEHYEThCS:

- peTeNbHEe 3a4MIIeHHS 3BapIOBAHUX TIOBEPXOHb;
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- 00poOKa KPOMOK Ta 3HEKUPEHHS IX allETOHOM;

- IOTIEPETHIN MAITPIB BiTHOBIIOBaHUX jaetaniell 1o temmeparypu 250...300 °C
IUIA  3arnoOiraHHs KOpOOJEHHS JeTalei depe3 HarpiBaHHi TIpU 3BapIOBaHHI,
BUHMKHEHHS TPINMH 1 3a0e3MeueHHs] OUIbII CIIOKIMHOT KpHCTami3amii piakoro
MeTaly;

- HACTYNMHUW HM3bKOTEMIIepaTypHuil Bianan npu temmepatypi 300...350 °C
3HATTS BHYTPILIHIX HAMPYT 1 MOJINIIEHHSAM CTPYKTYPH 3BaplOBaJIBHOTO IIIBa.

[Ipucamoynuii Marepiajl MOBUHEH OYTH OJIHOPITHUM 31 3BApIOBAaHUM 1 MOXKE
OyTH OTpUMaHUM B pe3ysIbTaTl MEPEIUIaBICHHS BIMOBIIHUX BUOPAKOBAHUX JICTaJICH,
BUTOTOBJICHUX 13 aJTIOMIHIEBUX CILJIaBIB 3 BMICTOM KpEMHIo 5...6 %.
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36ipauk Te3 momosiaein XII MikuapoaHOi HAyKOBO-TEXHIYHOI KOH(EPEHIIiT
«KpamapoBcbki yutaHHs» 3 Harogu 118-1 piuHuUI Bix THS HapOKEHHS JOKTOpPa
TEeXHIYHUX HayK, mpodecopa, Binenpesuaenta YACI'H Kpamaposa Bomomumupa
Caposuua (1906-1987) 20-21 mrot. 2025 p., m. Kuis / MOH VYkpainu, Harionanbauit
yHIBEpCUTET OlopecypciB 1 nmpupogokopuctyBands Ykpainu. K.: BugaBauunii ueHtp
HVYBill Ykpainu, 2025. 662 c.

Proceedings of the XII International Scientific and Technical Conference
dedicated to the 118th anniversary of the birth of Doctor of Technical Sciences,
Professor, Vice President of the UAAS Kramarov Volodymyr Savovych (1906—
1987), February 20-21, 2025, Kyiv / MES of Ukraine, National University of Life
And Environmental Sciences of Ukraine. Kyiv: Publishing center of NULES of
Ukraine, 2025. 662 p.

B  30ipHuKy TmpeacraBiieHI Te3M  JIONOBIJIEH  HAYKOBO-TIEAAroriyHUX
MpaIliBHUKIB, HAYKOBUX CIIBpOOITHUKIB, acmipaHTiB Ta ctyaeHTiB HYBill Ykpainu,
MPOBITHUX BITYM3HSIHUX 1 3aKOPJIOHHUX BUIIUX HABUAJIIBHUX 3aKjIa/iB Ta HAyKOBHUX
YCTaHOB, B SIKUX PO3MJISIAAIOTHCS 3aBEPIICHI €Tarnu po3poOoK.

The Proceedings presents abstracts of reports of scientific and pedagogical
workers, research staff, graduate students and students of the NULES of Ukraine,
leading domestic and foreign higher educational institutions and scientific
institutions, in which completed stages of development are considered.



