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Ukraine is economically interested in transporting gas and oil through its territory and building
pipelines. Therefore, it is advisable to develop new methods of welding pipes that ensure increased
productivity, quality and impact strength of welded joints, reduce energy consumption, material
consumption and cost of pipes.

Currently, high-quality formation of welds during one-sided welding is ensured by retaining
the liquid metal of the weld pool with special linings, fluxes, copper and copper-flux pads, and a
transverse magnetic field.

When welding pipes, according to the developed method, the area covered by the active spot
increases, the arc pressure decreases by 4 times, which ensures high-quality formation of the return
roller on the flux pad during single-sided high-speed welding, regardless of the gap in the joint.

The pattern of distribution of the magnetic field of the welding current in the weld pool, plates
and pipes has been established. When the current flows through the plates, the induction in the middle
of the metal thickness is zero and increases as it approaches the surface. The maximum value of the
induction is located on the surface. When moving from the upper to the lower surface, the induction
changes direction to the opposite.

Keywords: magnetic blast, magnetic field induction, relative magnetic permeability of
ferromagnets, ferromagnetic pipe.
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YJIOCKOHAJIEHHS TEXHOJIOI'TI BITHOBJIEHHSA KOJIIC MOCTOBUX KPAHIB 3
BUKOPUCTAHHSA HAIIVIABHOI'O MATEPIAJIY 3 METACTABIJIbHUM
AYCTEHITOM

Xo0o8i Koneca Mocmosozo Kpama € elemMeHmom KOHCMPYKYil, AKi Hauuacmiuie uxoosams 3
nady ma eumazarome 8iOHos1eHHA ma pemoumy. Ilpuuuna — 3noc pebopo xonic. Tomy paxisysam y
2any3i niOUOMHO — MPAHCROPMHO20 0ONAOHAHHS NOMPIOHO 3HAMU BUMOU 00 BUOPAKYBAHHS X0008UX
KoJlic ma Memoou ix 8i0Ho61eHHA. Banmasiconiotiomui kpanu 3atimaromes npogione micye 8 cucmemi
MAUIUH 011 MeXAHI3ayii MOHMANCHUX MA BAHMANCHO-PO36AHMANCYBALHUX pOOImM Y 0)YOIGHUYMEI.
3a donomozoto 6anmaiconioitiManrbHUX Kpamie 00cA2aromvCs GUCOKI meMnu ma iH0ycmpianoHicmy
8UpoOHUYMEa 0)OI8EILHO-MOHMANCHUX POOIM.

Kpanamu  mocmogozo  muny  HazuearomvCa  6AHMANCONIOIIMANbHI  Kpauu, 3
BAHMANCO3AXONTIOIOYUM OPSAHOM, NIOGIUEHUM OO0 8AHMAINCHO20 8I3Kd, 00 NOBOPOMHOI CMPINU HA
BAHMAICHOMY 8i3KY AO0 MAlli, WO Nepemiuyacmoscs o Nepecy8HOMY MOCHY.

o nux sionocamsca: a) Mocmosi Kpanu — KpaHu MocCmoo20 muny 3 0e3nocepeoHim
CRUPAHHAM MOCMA HA HAO3eMHUll Kpanosull wisax, 6) Ko3noei kpanu — Kpanu mocmoeoco muny 3
ONUPAHHAM MOCMA HA KPAHOBULL WLTISIX 3 OONOMO2010 080X ONOpHUX cmillok,; 8) Haniexo3nosi kpanu
— KpaHu MOCMOB020 MUNY 3 ONUPAHHAM MOCMA HA KPAHOBUU WLIAX 3 00H020 DOKY 6e3nocepeonso, a
3 [HUWO20 - 3a 0ONOMO2010 ONOPHOI CMIUKU.

3HowysanHs, wo BUHUKAE NIO BNIUBOM PIZHUX (akmopie (poboma npocmo Hebda, 8 ymMosax
3anunenocmi, ammocgepHux onaodié i m.n.) Npu HOPMANLHIN eKcniyamayii Kpawie HA3UBAEMbCs
NPUPOOHUM, A U020 pe3yIbmam — NPUPOOHUM 3HOCOM. 3HOULYBAHHA, WO NPOMIKAE WBUOKO 1 €
Pe3VIbMaAmom Nno2amo2o 002150y, Oeghekmis GUPOOHUYMBA, HAZUBAEMbC ABAPIUHUM, sKe
pe3yrbmam — asapituHumM 3HOCOM. 3a Xapakmepom 83aEMO0Ii mepmbo8ux N08ePXoHb PO3PIZHAIOMb
MEXAHIUHI, MOAEKYIAPHO-MEXAHIUHI MA KOPO3IUHO-MEXAHIYHI 8UOU 3HOULYBAHHS KDAHISE.
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Bupiwumu npobnemy 3nowlysanns eaxiciuse 3a80aHHs, 00 BIOHOBNEHH KPAHOB020 Kojaecd
EeKOHOMIUHO BULIOHIULE HIJIC NOKYNKA HOB020, PI3HUYsL CKIAOAE 00 n'amu paszis.
Knrouoei cnosa: xoneca Mmocmogux Kpawis, HaAn1ae1eHHs, 3HOCOCMIUIKICMb, MemacmaobiibHUl
aycmenim, ¢ioc.

IlocTtanoBka npo6Jjemu. OnuH 3 €DEKTUBHUX METOJIB BIJIHOBJICHHS 3HOIICHUX JeTajei
MAIllMH Ta 301UIbIICHHS TEPMiHY CITy>KOM KOHCTPYKIIIH — 11€ eIEKTPOAYTOBE HAILIABICHHS, 0COOIMBO
MIPU BUKOPHCTAHHI MOPOIIKOBUX npoTiB [1,2]. JlaHuii croci® BiApIZHAETHCS HHU3KOK IEpeBar y
MOPIBHSHHI 3 IHIIMMHU BHJIAMH HAIUIABJICHHS 3aBISIKM CBOIM TEXHOJIOTIYHIM MPOCTOTi, MOMXJIMBOCTI
BapilOBaTH XIMIYHUI CKJIaJl HAIUIABJICHOIO IIapy Ta OTPUMYBATH BHCOKOsIKiICHE MOKPUTTs. CydacHi
PO3pOOKH B Iiif rayry3i CIpssMOBaHI Ha CTBOPCHHS HAIUTABHUX MaTepiaiiB 0e3 Jo/1aBaHHS JOPOTUX
JIETYIOYMX KOMIIOHEHTIB, TaKMX K HiKeJb, BaHaii, MOJiOAeH Ta iHm. HaToMmicTh mpomoHyeThes
BUKOPUCTOBYBATH OULTBII JOCTYIHI Ta MOIIMpPEHi B YKpaiHi €eIeMEeHTH, TaKi sIK XpOM, MapraHelp,
KpeMHiil Ta aHanoriui [3], m0 103BOJISIE CYTTEBO 3HU3UTH COOIBAPTICTH MPOIECY JIeTyBaHHS 0e3
BTPATH SIKOCTI.

AHaJi3 ocTaHHIiX JocailKeHb i myOJikanii. Cxian Ta BHYTPIIIHS CTPYKTYpa HAIJIABICHOTO
METajly BU3HAYAI0Th HOTO (YHKIIOHAJIbHE MPU3HAUYCHHS Ta 3aTHICTh MPAIIOBATH B YMOBAX Pi3HUX
BU/IIB 3HOCY: BiJl CYXOr0 T€pPTs MeTall-MeTall 0 KaBiTalliiiHOro, abpa3uBHOIO, yAapHO-a0pa3uBHOTO
Ta KoposiiiHoro. Halvacrinie HamjiaBKa 3aCTOCOBYETHCS y BHIQJAKaX, KOJM JETalll IMiIIar0ThCs
abpa3uBHOMY Ta YyJAapHO-adpa3MBHOMY 3HOCY, 1 HaBiTh TEpPTI0O KOB3aHHS MDK MeETajleBUMHU
MOBEPXHSAMHU. BUTBIIICTh HAayKOBHX MyOMiKamid 30CepeKEHO PO3pOoOI 3HOCOCTIMKHX CIUIABIB.
Cepen 3acTOCOBYBAaHUX HAIUIABHHMX CKJIAJlIB OCOOJIMBHI 1HTEpeC MPECTaBIAIOTh MaTepiaiu 3
ypaxyBaHHSIM 3aii3a, xpomy Ta maprasmi (Fe-Cr-Mn), oCKiIBKM BOHM HE BHMAaralTh JOPOTHX
neryrounx a06aBok [4]. JocnimkenHs [5,6] cBiq4aTh Ipo CXOKUH BIUIMB MapraHIIO Ta HIKEIO Ha
(dbopMyBaHHSI CTPYKTYPH CTaJleld, IO J03BOJISIE BUKOPHCTOBYBATH MapraHelb SIK OUTbII JOCTYIHY
aJIbTepPHATHUBY HIKEIO.

IcHye K71ac HamIaBHUX CIUIAaBIB, CTPYKTYpPA SKUX BKIIIOUAE METACTaOUIbHUM ayCTEHIT, 31aTHUI
HiJi 4Yac eKCIulyaTalii IiJi HaBaHTAXEHHSM MEepeXOAUTH B MapTEHCUT. Take MapTEHCUTHE
MEPETBOPEHHS BUKOHYE MOABIMHY (PYHKI[I}0: BOHO OJTHOYACHO 3MIIHIOE MaTepial 1 3HUKYE JIOKAJIbHI
Hanpy>KeHHs, MepeIIKoKaloul BUHUKHEHHIO Ta PO3MOBCIOIKEHHIO TpiuH. [1ia0ip onTumMansHIX
MapaMeTpiB HaIlIaBJICHHS Ta MOJAJIBIIOI TEPMIYHOI OOPOOKH CIIpHsie aKTUBI3ALlll UX CTPYKTYPHHUX
3MiH y TpoIieci poOOTH, 10 BeJe A0 3HAYHOTO 3pOCTaHHA 3HOCOCTIHMKOCTI [7]. [lopiBHSAHO 3 iHITMMHU
CTPYKTypaMu, MeTacTaOlJIbHUI ayCTEHIT Ma€ BUCOKY €HEPTOEMHICTb, 3aBJIIKM YOMY OlJIblIIa YaCTHHA
30BHIIIHBOI €HEeprii BUTpayaeThesl Ha (Da30Bl MEPETBOPEHHS, a HE Ha pyHHYBaHHs MaTepiaiy.

Haii6inpin BUCOKI eKCIUlyaTalliiiHl XapaKTepUCTHUKU JEMOHCTPYIOTh XpPOMO-MapraHIEBl
CIUIaBH. IX BIACTMBOCTI MOXHA 3HAYHO MOIIMIIMTU JETYBAHHAM, OCKiIBKH JIETYIOdi eJeMEHTH
CIOTBOPIOIOTH KPUCTAIIUHI IPaTH, TOCUIIIOIOTh MIXKaTOMHI 3B'SI3KM B ayCTEHITI Ta CTa0L1i3yI0Th HOTO
CTpykTypy. Lli eleMeHTH CHpusioTh YTBOPEHHIO AE€(EKTIB yMakoBKH, (PIKCYIOTh AMCIOKAIl Ta
3HIXKYIOTh PYyXJIMBICTh CTPYKTYPHUX OCEPEIKiB, II0 BHHUKAIOTH TPU HABaHTAXKEHHSIX, THM CAMHUM
MiABHUILYIOUH CTIMKICTh aycTeHiTy. CHiBBIIHOIIEHHS ayCTEHITHOI Ta MapTEeHCUTHOI (a3, Mo
BH3HAYa€ MEXaHIYHI BJIACTHUBOCTI, OE3MOCEPENHBHO 3AJCKUTHh BiJ XIMIYHOTO CKJAJy CIUIaBy Ta
TeMIepaTypy MoYyaTKy MapTEHCUTHOTO NEpeTBOPEeHHS [7].

[TouaTkoBi HarulaBHI MaTepiajiu, IO 3a0e3MeuyloTh OJep>KaHHS IMIapiB 3 MeTacTaOlIbHUM
aycreHiToM, Oynu po3pobineHi y 1960-x pokax mig kepiBHUITBoM M. 1. Pa3zikosa [5]. OcHoBOMO 11151
HuX crana ctanb Mapku 30X10I'10, mo Bigpi3HAETHCS BUCOKOIO KaBiTaliiHOIO cTiiikicTio. Ha 11 6asi
Oynu CTBOpEHI cTalli aycTeHITHOro Kinacy, Taki sk 20X 10I'8CT - myis BiTHOBIEHHS KPaHOBUX KOJIC,
ponukiB 1 6apabaHiB BOJIOYMIbHOI MaIuHU, a Takok [IT1-30X8I'8CT - st hopmyBaHHS ayCTEHITHO-
MapTEHCUTHOTO IIapy Ha IIMHHJEIAX, XPECTOBUHAX Ta 1HIINUX JETAJAX.

Meta nociigkeHHsi. Metoro poOOTH € 3HWKEHHS BUTPAT MPHU BiTHOBJICHHI KOJIIC MOCTOBUX
KpaHiB 3 BUKOPHCTAHHs KepaMiuHOTO ()IIIOCY MU HAIJIaBJICHHI MOPOIIKOBUM JPOTOM.
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OcHoBHUI MaTepiau aocjimkeHHs. [Iporec BiTHOBICHHS KOJIIC MOCTOBHX KpaHiB IMOJISTAE Y
BUKOPUCTAaHHI JUIsl HAIJIaBJIE€HHS MOPOIKOBOro japoty Mapku 14X12I'12CT mig mapom ¢uarocy
Record SK En-760. [lis npoBeaeHHs T0CTiKEHb 0y/10 BUOpaHo mopommkoBuii apit 14X12I'12CT,
SKUU 103BOJIIE (POPMYBATH METACTAOLIPHUN ayCTEHIT y HaIUIaBIIEHOMY MeTaii. Y mporieci
HAIUIABJICHHS ayCTCHITHUX APOTIB YaCTO BUKOPUCTOBYETHCSA A0poruil immoptHuii diroc Record SK-
En-760. Lleit duroc 3a0e3nedye rapHy sIKicTb (OpMyBaHHS BaJIUKiB HAIJIABJICHOTO METAIY, JIETKICTh
BIJUIJICHHS] [UIAKOBOI KIPKM Ta 3amoOiraHHs YTBOPEHHIO [UIAKOBUX BKIOYeHb. OnHak ioro
TOJIOBHUM HEIOJIIKOM € HallBUIIA BAPTICTh. K adbTepHATHBA, TP HAIUIABJICHH] ayCTEHITHUX JIPOTiB
TaKOX 3aCTOCOBYIOTh BiTUM3HsAHUNA (hiroc AH-26I1, sikuii BiApi3HAETbCA OUTBII JOCTYITHOIO I[IHOIO
[8]. Hocmimkenns mokasamu, mo 3 BHKOpHcTaHHAM ¢urocy AH-26I1 nexuTh Ha IMOBEPXHI
HAIUTABJIEHOTO METaJy MiJ mapoM (IIroCy 3'sBISIFOTHCS IIJIAKOBI BKItOUeHHS (puc. 1) .

Pucynok 1 — HarnaBnenuit metan nopoukoBuM ApotoM 14X 12I'12CT mix dpmarocom AH-26I1

ITpoBenn excnepuMeHTH, CTBOPEHI 3ajyisi onTuMmizamito ckiany ¢marocy. OcobnuBa yBara
NpUALISIacs BUBYEHHIO MOXIIMBOCTI BHUKOpPHCTaHHA mnopomkoBoro apoty 14X12I'12CT npu
HaIUIaBJIeHH1 13 3acTocyBaHHsAM cymimn ¢mociB Record Ta AH-26I1, B3sSTMX y NEBHOMY
CHIBBIJIHOIIEHHI. {51 mpoBeneHHs LMX JOCHIIKEeHb OyJI0 BUOpaHO pi3HI Ipomnoplii ¢uirociB, [Ki
npecTaBieHi B Tabmuii 1.

Tabmuus 1 — IlporieHTHe cliBBITHOLIEHHS BUKOPUCTAHUX (DIIFOCIB /ISl HAIUIABJICHHS

Mapxka Qurocy [TpoueHTHE criBBIAHOLIEHHS (PIItOCIB,%
Record SK 10 20 30 40 50*
AH-26I1 90 80 70 60 50*

[Tpumitka: * nmatent Ykpainu Ne94035

HannaBka Oysia BUKOHaHAa TMpH MOCTIHHMX peXHMax Ta yMOBax JUig KOXHOI cepii
€KCIIEPUMEHTIB 3 BUKOPUCTAHHIM ITOPOLIKOBOTO APOTY mif cymimmto ¢arociB Record ta AH-26I1y
PI3HUX CITIBBIIHOIIEHHAX, Ha TacTuHax i3 crani 0912C roBmunoro 30 MMm. BeTanoBieni mapamerpu
HaIJIaBJIEHHS BKIIIOYAIU CIuTy cTpyMy B Mexkax 300-350 A, manpyra 32-35 1 IBUIAKICTH 3BaPIOBAHHS
35-40 m/rog.

OniHKa SIKOCTI HAIJIaBJICHOT'0 METaTy MPOBOIMIIACS 32 TAKUMU KPUTEPISIMHU, SIK (pOopMa BaJIMKIB,
JIETKICTh B1JIOKPEMJICHHS [IJTAKOBOI KiPKH Ta HasBHICTH IINTAKOBUX BKIIIOYEHb. Pe3ynbTaTi nokasanm,
mo npu criBBiaHomeHHi ¢mrociB 50% Record ta 50% AH-26I1 orpumaHi XapakTepUCTUKH
30iraloTbcss 3 pe3yJbTaTaMH, JOCSITHYTUMH IIPU BHUKOPUCTAaHHI BHKIIOYHO (mocy Record.
JlogatkoBo OyJI0 MPOBEAEHO AOCHIKEHHS MaKpOCTPYKTYPH Ta MIKPOCTPYKTYPH HAIlJIaBJIEHOIO
METajly, BUMIPSIHO MOTO TBEPIICTh Ta MPOBEICHO BUIPOOYBAHHS HA 3HOCOCTIMKICTH HPU CyXOMY
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TepTi Ta abpa3uBHOMY BIUIMBI 117151 cyMiti ¢utrociB Record Ta AH-2611 (50:50). Lli pesynbratu Oymau

MOPIBHSHI 3 XapaKTepUCTUKAMHU METaly, OTPHMAHOTO IIPY HAIUIaBJIECHH]I TUIbKK Mix ¢urocom Record,

1 IIOKa3ay, 110 BOHM HE MalOTh 3HAYHUX BIIIMIHHOCTEH. MakpOoCTpyKTypa HallJIaBI€HOI'0 MeTaly

Pucynok 2 — MakpocTpykTypa HariaBiaeHoro metany (x8): a) 100% Record ; 6) (50:50)% Record
Ta AH-26I1

BepxHiii map HalulaBJIeHOTO METANy CKJIAAAEThCS 3 APIOHOKPUCTAIIYHOIO ayCTEHITY, SAKUH
MOCTYTIOBO TEPEXOAUTh Y MAapTCHCUT y Mipy HaOMMKEHHS A0 30HU cruiaBieHHS. O4eBHIHO
IIPOCTEXKYETHCSI MEXa CIIIAaBJIEHHS Ta OCHOBHa CTpykTypa mertany (puc. 3). Ilpu 3actocyBaHHI
cyMiIi (UIFOCIB y HAILJIABJICHOMY METaJli Ta 30H1 CIUIABJICHHS HE CIIOCTEPITraeThCs TPIUH 200 THIIMX
Je(eKTiB, 110 TAKOK XapaKTepHe JUIsl BUKOPUCTAaHHA TilbKHU (hirocy Record, a Takosx cymini ¢uirocis
y criBBigHOmeHH] 50:50%.

Bukopucranns ¢urocy Record Ta #oro cymimn 3 ¢arocom AH-26I1 npusBeno g0 noaioHux
3HAYeHb TBEPJOCTi. Y MOBEPXHEBOMY IIIapl HAIUIABIIEHOTO METAITy TBEpIicTh ckiana 24-25 HRC, y
cepenHiil yactuHi - 27-29 HRC, a no6nuzy r[epexinHo'l' 30HHM MK OCHOBHUM METAJIOM 1 HaIJIaBJIEeHUM

mapom - 31-35 HRC. V¥ 30mHi crmaBX CIIOCTEPIraeTheCs p131<e 3HIKCHHST TBepJIOCTl 110 13 HRC ‘

a)

6)

PHcyHOK 3 -MiKpOCprKTypa 14X12F12CT (x550): a) HanmaBka 100% Record ; 0)
HarutaBka (50:50)% Record + AH-2611

[Ipu BukopucTanHi cymimn (IIIOCIB HE CIOCTEPIraeThbesl TPIIUMH a00 I1HMHUX AEe(PEKTIB K
HAIUTaBIIEHOMY METaJli, TaK 1 B 30H1 CILIABJICHHS, 110 TAKOX XapaKTePHO SK /ISl 3aCTOCYBaHHS TiTbKU
¢mrocy Record, Tak 1 cymimni ¢uirociB y cniBBinHomeHH1 50:50%.
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TBepuicTe MeTamy, HamaBieHoro 3 ¢atocom Record Tta ioro cymimio 3 ¢parocom AH-2611,
nokasana cxoxi 3Hadenus: 24-25 HRC y nosepxueBomy mapi, 27-29 HRC y cepeaniii yacTusi Ta
31-35 HRC B obnacti nepexoay BiJl OCHOBHOTO METally /0 HAIUIaBICHOTO HIapy. Y 30HI CILIaBy
TBEPIICTH pi3ko 3HMWKYeThCs 10 13 HRC.

JUis OWIHKK CXWIBHOCTI HAIUIABJICHOTO METaly 10 3MIHeHHs npu aedopmarii Oyio
IPOBEJCHO BUMPOOYBAHHS XOJOAHY IUIACTHUHY JedopMartiro. BrasmoBaHHs 3arapToBaHOi KyJIbKH
niamerpom 10 MM Ha TBepaomipi bpunens npu HaBanTaxkeHHi 30 kH nano MoXIMBICT BUMIPSTH
TBEPAICTh B OTPUMaHUX BiAOUTKAX 3 HACTYMHUMH BuMipamu 3a PokBemom. PesynpraT mokaszanu,
110 301IbIIEHHS TBEPIOCTI B 000X BHIIAJKaX, SIK MPH BUKOPUCTaHHI ynucToro ¢gmrocy Record, Tak i
IpU 3acTOCyBaHHI KOMOIHOBaHOi cymimii uitociB, BigOyBaeThcsi oaHakoBo. lle Bkasye Ha
CaMO3MIITHEHHS METally 3a PaXyHOK HaKJIeIy Ta AWHAMIYHOTO MAapTEHCHUTHOTO MEPETBOPEHHS Y—0
(puc. 4). lomatkoBa BiamycTka npu Temmeparypi 650°C mO3UTHBHO BIIJIMBA€ Ha BJIACTHBOCTI
HAIUTABJICHOTO MeETaly, IO TIOSCHIOETBCA  JeCTallIi3alli€l0  ayCTEHITy Ta aKTHUBAIlI€I0
JnepopManiiHOro MapTeHCUTHOTO NIEPETBOPEHHS.

TBepaicTk HOBEPXHEBOTo IIapy Mo Ta Iiciaa XILJ]

500 - 451 470

432

450 -

Hannaska 100% Hamnnaska 100% Hamnaska 50% Hamnabka 50%
Record SK Record SK, 650°C Record SK + 50 AH- Record SK + 50 AH-
2611 2611, 650°C

= Jlo ynnpouHeHna = ITocie yIIpodHEeHHS

PucyHok 4 — Pe3ynbTatu 3MiH TBEpAOCTI OAaraTomapoBOTo HAIUIABJICHHS, BAKOHAHOTO
nopoukoBuM ApotoM 14X12I'12CT mix cymimnimto ABoX (irociB
BunpoOyBaHHS Ha 3HOCOCTIMKICTB, IO TPOBOIMIIMCS B YMOBAX CyXOT0 TEPTS METall-MeTalI (€)
Ta aOpa3suBHOTO 3HOCY (€,) HAIIABIEHOI CTalli, MOKA3alu 1IEHTUYHI Pe3yJIbTaTH AJISl OPOLIKOBOTO
npoty 14X12I'12CT, namnasnenoro mija komGiHoBanuM ¢irocom Record + AH-26IT (puc. 5).
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BinxocHa 3HococTiiKicTs, €
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HannaBka 100%  Hanmaeka 100%  Hammasxa 50% Hamraegka 50%
Record SK Record SK, 650°C Record SK + 50 AH- Record SK + 50 AH-
2611 2611, 650°C

u Cyxuii 3m0¢ = AbpasuBHHI 3HOC

Pucynok 5 — Pe3ynbrats 1oCTiI)KEHHS 3HOCOCTIMKOCT] HAIUIABJIICHOT'O METATy MOPOIIKOBUM
aporom 14X12I'12CT
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JlocImipKeHHsT TTOKa3aJid, 110 HAIUIABJICHUH METall 3 BUKOPUCTAHHSM IOPOIIKOBOTO JIPOTY
14X12I'12CT min cymimmo ¢utociB Record i AH-26I1 y cniiBBigHomeHH: 1:1 Mae XapakTepucTuku
MIIHOCT1 Ta T€XHOJOTI4HI BJIACTUBOCTI, 110 HE MOCTYHAIOThCS METally, HAIJIAaBJICHOMY TUIBKH ITiJ{
¢mocom  Record. Lle BizkpuBae MOXIMBICTP 3HH3UTH BUTpAaTH MpU  BiAHOBJICHHI
IIBUIKO3HOITYBAaHUX JETaje 13 3acTOCyBaHHSAM ayCTEHITHUX JApoTiB. Sk mpukman, OyB
pO3paxoBaHHWi PIYHUI €KOHOMIYHMHA €(EKT BiJ 3aCTOCYBaHHS JaHOI TEXHOJIOTii HaIlJIaBJIEHHS Ha
NPUKIAAL  BITHOBJICHHA KOJIIC MOCTOBMX KpaHiB 3 BHKOPUCTAHHSM IIOPOIIKOBOTO JIPOTY
14X12I'12CT.

Takoxx Oylio po3paxoBaHO E€KOHOMIYHUK e(EeKT BiJ BIPOBAKEHHS PO3POOJICHOTO CKIAIy
(dmarocy mpu BIAHOBJICHHI KOJIC MOCTOBHX KpaHiB. Po3paxyHok Oyj0 mpoBeneHO Ha OCHOBI
3arajJibHOBIIOMUX BHUTpat. [l HaraBneHHs | Kr mpoBoJioku motpidno 1,25 kr ¢urocy. Bapricts
¢barociB cTaHOBUTH Ha AaHui yac BecHU 2025 poky: AH26I1 — 106 rpu/kr; Record SK En-760 — 573
IpH/KT. 3TiJHO 3 IHUX JaHUX OyJI0 pO3paxOBaHO EKOHOMIYHMX €(eKT BiJl BUKOPHCTAaHHS CyMiIli

dumoci: (0,5%X106)+(0,5%573) = 339,5 rpu 3a 1 kr ¢urocy. ExkoHoMiuHa BUroma CKJIAgae B
nopiBHsHHI 3 BuKopuctanus 100% ¢imrocy Record — 41%.

BUCHOBKUA

Po3pobnena TeXHOIOTis HAaIIaBJIEHHS JO3BOJISIE CKOPOTUTH BUTpaTH Ha 40% MpH BiTHOBJICHHI
JeTalleil MalliH Ta KOHCTPYKLIH i3 3aCTOCYBaHHAM ayCTCHITHHX JAPOTIB, IPH LOMY HE 3HWKYIOUN
X eKcIuTyaTaliifHi XapaKTepUCTUKH.
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Zusin A. M.

IMPROVEMENT OF TECHNOLOGY FOR THE RESTORATION OF BRIDGE CRANE
WHEELS USING FILLER MATERIAL WITH METASTABLE AUSTENITE

The wheelsets of bridge cranes are structural elements that most often fail and require
restoration and repair. The reason is the wear of the wheel flanges. Therefore, specialists in the field
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of lifting and transport equipment (students, workers, foremen) need to be familiar with the

requirements for discarding wheelsets and methods for their restoration. Lifting cranes play a leading

role in the system of machines used for mechanizing assembly and loading/unloading operations in

construction. With the help of lifting cranes, high productivity rates and industrialization of

construction and assembly work are achieved.

Bridge cranes are a type of lifting crane with a load-carrying mechanism suspended from the
hoist trolley, which is mounted on a moving bridge. These include: a) Bridge cranes — bridge cranes
with direct support of the bridge on an overhead crane track; b) Gantry cranes — bridge-type cranes
with the bridge supported on the crane track by two support legs; ¢) Semi-gantry cranes — bridge-
type cranes with the bridge supported on the crane track on one side directly, and on the other side
using a support leg.

Wear, which occurs due to various factors (operation outdoors, dusty conditions, atmospheric
precipitation, etc.) during normal crane operation, is called natural wear. The result of this is called
natural wear. Rapid wear, which occurs due to poor maintenance or manufacturing defects, is called
accidental wear, and its result is called accidental wear. Based on the nature of the interaction of
friction surfaces, there are mechanical, molecular-mechanical, and corrosion-mechanical types of
crane wear.

Solving the wear problem is an important task, as restoring a crane wheel is more economically
advantageous than purchasing a new one, with the price difference reaching up to five times.

Keywords: Bridge crane wheels, surfacing, wear resistance, metastable austenite, flux.
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PO3PAXYHOK PEXKUMIB TEPMOBAKYYMHOI OFPOBKH CUJIOBUX
TPAHC®OPMATOPIB

Egexmusnicmv pobomu nionpuemcme npu cyuacuomy pieHi erekmpugbikayii 3anexrcums io
CMaobiNbHO20 eNeKMPONnoCmaiaHHs, 0OHUM 3 eJleMeHmis K020 € mpancgopmamop. Haoitina poboma
mpancopmamopa  3ymoenena Cmamom U020 izonayii. Jna eioHo6nenHs  OieleKmpudHux
gnacmugocmell i301ayii, NOPYUEHUX Yepe3 360JI0HCEHHsl, MPAHCHOPMAMOpU, Wo 3HAX0OAMbCSA HA
MOHMAMNCI, 8 eKCHyamayii ma pemMoumi, Hacpiearomuvcs ma CyuamsCs. NOKA3and, wo Hauodiibul
npocme ma 3pyyHe 8 eKCnayamayii € 001A0HaHHA OJis1 MEPMOBAKYYMHOI 00POOKU. He3ANeHCHO IO
Memoody, Wo BUKOPUCMOBYEMbCS, Npoyec CYWIHHA 8UXo0umv 0opozum i eHepeoemuum. Mema
cmammi — 3anpononyeamu i peanizyéamu NOpso0oK Oil 071 noOy0osu MamemMamuiHoi mooeui
mepmosaxKyymMHoi obpobKku cunosux mpauncgopmamopis. Mamemamuune MOOen0O8aHHs 8PAXOBYE
CKIAOHy, bazamowiaposy KOHCMPYKYil0 — mpanchopmamopie, pi3HOpiOHi — mamepianu, — ix
Meniogizuuni 61ACMUBOCMI, a MAKONMC 0COONUBOCII MEXHONIO2IYHO020 npoyecy. AKMusHa 4acmuna
po32180aemvcs AK 00'€km, wjo CKIA0AEMbCS 3 NOCHIO08HO 3'€OHAHUX PI3HOPIOHUX elleMeHmis,
8UCOMOGNIEHUX 3 DpIZHUX Mamepianie, wWo 6x00amb 00 KOHCMPYKYIi aKmueHoi 4acmuuu.
Bnpoeaoowcennsn npozpamu po3paxynKy pexicumie mepmo8aKyymMHoi 06pooKu 00360.18€ po3pooasamu
MeXHONI02IUHI npoyecu Ha cmaodii NpPoeKmy8aHHs HOBUX BUPODOI6 ma BOO0CKOHAN8amu Oilo4y
MEXHONI02II0 MEPMOBAKYYMHOI 00pOOKU cepitinux mpancgopmamopis. 3anponoHosana mMemoouxa
CYWIHHA — mpaHchopmamopis, 0038014€  30ibUMU  IXHIO  eKCHAyamayiuny HaOituHicmby,
00TPYHMOBAHO 30LMLUUMU MEePMIH IXHbOI CryocOU i, omoice, 30eule8umu IXHIO eKCNIyamayiio.
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