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3HWKEHHS YTBOPEHHS OKCHU/IIB IIPY HaIlJIaJICHH1
3HOCOCTIMKHX CIJIaB1B

B crarTi po3risHYTI NMUTaHHS 3HW)KEHHS BMICTY LIKIJUIMBUX PEYOBHMH IPH HAIUIABICHHI JIETOBAHUX
3HOCOCTIMKMX cIuIaBiB. [IpoBeneHi MOCTIKEHHS 110 BU3HAYEHHIO MOXKJIMBOCTI 3HM)KEHHS YTBOPEHHS OKCHIIB
IpY HAIUIABJICHHI BHCOKOJIETOBAaHMX 3HOCOCTIHKMX CIUIaBIB THIy COPMAaiT 3 BHKOPHCTaHHSAM 3aMKHYTOI
¢unprpoBenTIILALIHOT cuctemu (3DPBC), mo 3abesmedye MiHIMabHI BTpaTH JETYIOUMX EJIEMEHTIB MpHU
(hopMyBaHHI HAIDIABICHOTO IIAPY.
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CHu:xeHHne 06pa3OBaHI/Iﬂ OKCH/JOB IIPpA HAIlJTABKE H3HOCOCTONKHX CILIABOB

B cratbe paccMOTpeHBl BONPOCHl CHUXKEHUSI COIEP)KAaHUS BPEOHBIX BELIECTB IIPU HAaIUIaBKE
JIETMPOBAaHHbBIX U3HOCOCTOMKUX CILIaBOB. [IpoBEEHBI UCCIIENOBAHUS 110 ONPEAEIIEHUIO0 BO3MOXKHOCTH CHI)KEHHUS
00pa3oBaHUs OKCHAOB IIPHM HAIUIABKE BBICOKOJIETMPOBAHHBIX HM3HOCOCTOMKMX CIUIABOB THIIA COPMaiT ¢
MCITIOJIb30BaHUEM 3aMKHYTOH (QuibTpoBeHTHIAIMOHHON cucTteMbl (3DBC), uto obecreunBaeT MUHUMAIbHBIC
MOTEPH JIETHPYIOIINX 3JIEMEHTOB IPU (POPMHUPOBAHUN HAIUIABICHHOTO CJIOS.
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IlocTranoBka mpoOJemMu. 3HKEHHS BMICTY OKCH[IB MpU HAIJIABJIEHHI JIETOBaHUX
3HOCOCTIMKHMX CIUIaBIB € aKTyaJlbHUM 3aBAAaHHAM JJIs 3a0e3leueHHs SIKOCTI HaIlIaBIEHOrO
MeTaly Ta #Woro BiacTuBOcTe. OIliHKAa ONTHUMAJbHHUX pIOIEHb MIOAO BHUIIYKYBaHHS
MOJJIMBUX TEXHOJOTIYHUX MpPOLECiB, IO 3HWKYIOTb YTBOPEHHS OKCHJIB, BHMAarae
IPOBEJCHHS J10CIIKEHb NTPU HAIJIABJICHH] 3HOCOCTIMKHUX CIIJIaBiB MOPOIIKOBUMHU CTPIUKAMH.
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AHaJi3 ocTaHHiX aocjigxenb i myOaikaniii. B po6oti [1] mpeacraBineHi OCHOBHI
MIOJIOKEHHS IOJI0 PAlliOHAJIBHOTO JIETYBaHHSA MeTainy i (opMyBaHHS 3HOCOCTiiKoOi ¢a3u. B
poboTi  [2] BHKIAHAlOTBCS  OCHOBHI  IOJIOXKEHHS 3  JIETyBaHHSA  HAIJIaBJIEHOTO
METaJy,IPU3HAYCHOTO JIsi pOOOTH B Pi3HHX yMOBaX yJapHOTO, a0pa3MBHOTO 3HOIIYBAHHS, a
TaKOX BIUIMB JIETYIOUHMX €JIEMEHTIB Ha yTBOpPEHHS KapOimHO1 a3y Ta MaTpuili — OCHOBHHX
CKJIaJIOBHX CILJIABY.

ITocTanoBka 3aBaaHHsi. MeTOl cTaTTi € po3poOKa TEXHOJIOTIYHOIO Mpolecy
HAIJIaBJICHHS 3HOCOCTIMKHUX CIUIaBIB 3 3a0€3MEeYEeHHAM 3HWKEHHSI YTBOPEHHS OKCUJIIB 1 BTpaT
JIETYIOUHX €JIEMEHTIB B HAIUIABJIECHOMY METaJIl.

Bukiaag ocHoBHoro marepiany. /[ HamimaBieHHS 3aCTOCOBYIOTH Pi3HI HarlaBHI
Martepiaiau, siKi BIAPIZHSAIOTHCS 3BapIOBAIBHO-TEXHOJIOTIYHUMH BJIACTUBOCTSIMH, CKJIAJIOM 1
JIETYIOUMMH €JIEMEHTaMH, Ta 3a0e31e4yl0Th OTPUMaHHA HEOOX1THOTO CKJIAy 1 BIACTHBOCTEH
B HAaIUIaBJICHOMY Iuapi. B pe3ynbraTi NiaBieHHs €JIEKTPOAHOIO MeTally Ta MpPOTIKAHHSA
METaJypriiHUX MpOIECiB B 30HI TOPIHHSA JAYyT'M Ta 3BaplOBaJbHOI BaHHH, BiJOYBa€ThCS
BUJIJIEHHS B aTtMocdepy pi3HUX Tra3iB 3 YTBOPCHHSM 3BaplOBAIBHUX aepo3omiB (3A).
VYTBOproBani 3A CKJIaJalOThCs 3 TBEPAMX CKIAJOBUX 3BaproBasibHOro aeposzomnio (TC3A) i
ra3onoJiOHMX CKJIaIoBUX 3BaproBaibHOTO aepo3omo (I'C3A). 3BaproBaibHI  aepo3odi,
MICTSITh HIKIJJIMBI PEYOBUHU Y BUTIISAI MUY 1 rasiB, pisHux okcuAaiB: CO, MnO, SiO,, Cr,03,
NO, N,03, CO,, mkiiuBo BIUTUBAIOTH Ha CAHITAPHO-TITIEHIYHI YMOBHU B po0O0Uiii 30Hi1 [3-4].

KibKicTh IIKIUIMBUX BHIUICHh 3aJICKUTh Bl PEKHUMIB HAIUIABJICHHS, BUIY
€JIEKTPOJHOr0 MaTepialy Ta i#oro ckiany. /[lis MexaHi30BaHOTO €JIEKTPOIYTrOBOIO
HAIUIaBJICHHS IIUPOKO BUKOPHUCTOBYIOTHCS IMMOPOIIKOBI CTPIUKOBI €JIEKTPOIHI MaTepialiu.

[Ipu HamaBieHH] 3 BUKOPUCTAHHSAM MOPOIIKOBOI CTPIYKH BMICT XIMIYHHX €JIE€MEHTIB
B HAIUIaBJICHOMY METaJll 3HMKY€EThCS 32 paXyHOK YTBOPEHHS OKCHUJIB JIETYIOUUX €JIEMEHTIB B
pe3ynbTaTi X B3aeMOil 3 KHUCHEM aTMoc(epHOro MOBITPs, IO BIUIMBA€ Ha BIACTUBOCTI
HAIUIaBJICHOTO MIApY.

JUist 3MEHIIIEHHS BMICTY KHMCHIO B Ta30TOBITPSIHINA CyMIllli, III0 yTBOPIOETHCS B MPOLIEC
HaIJIaBJICHHS, 3aCTOCOBYIOThCS crerianbHi adbcopOyroui peuoBunu B 3DBC, siki 3HIKYIOTH
nepedir OKUCIIIOBATIBHUX MPOIIECIB 3 YTBOPEHHAM OKCHIB JIETYIOUNX eleMeHTiB. [Ipu npomy
ra3oMoBITPsIHA CyMiIll 3a0MPAETHCS 13 30HU TOPIHHS YT Ta 3BaPIOBAIIBHOI BAHHH, MIPOXOIUTh
¢inpTpanito yepe3 cucTeMy cremianbHux (QinpTpi, B skux Bugansaiore TC3A 1 I'C3A, micns
YOro OYHMIIEHAa Tra3oBa CyMIII BUKOPUCTOBYETbCS B SIKOCTI Ta30BOI0 3aXUCTy IpH
HaTUTaBlieHHI [4].

JlochimkeHHsT MPOBOIWIA 3 BUKOPUCTAHHAM TMOPOLIKOBUX CTPIYOK, SIKI Malu pi3Hi
oceps, ane 3a0e3nedyBaiy OJHAKOBI XIMIYHI CKJIaId HATUIABJICHOTO METay.

BuxopucToByBanmucss MOPOIIKOBI CTPIYKH, IIO MICTSATh B OCEPAl MEXaHIUHy CyMIill
MOPOIIKOIONIOHMX KOMIIOHEHTIB Ta KOMIUIEKCHO-JIETOBaHHUH cIiIaB. KOMIUIEKCHO-TIeTOBaHUI
cIuiaB (JiraTtypa) — TOMEpPeIHbO BUIUIABICHUI B IHIYKIIWHINA Tedi CIUIaB, SIKHM MiCTUTh
HEeoOXifHiI JeroBaHi eneMeHTH. OTpPUMaHHS YaCTHHOK HEOOXITHHX pO3MIpIB BUPOOISIIH
[UISXOM TiIpOTpaHyJiAlii, sIKi MOTIM BBOJWINUCA O CKIAAy OCEpJs MOPOIIKOBOI CTPIYKH.
3a3Ha4yeHi MOPOIIKOBI CTPIYKK 3a0e3neuyBalii B HAIUIABJICHOMY IIapi OJHAKOBUM XiMIYHHNA
CKJIaJl OJTHI€T CUCTEMU JIET'yBaHHS.

BuroroBieHHs MOPOMIKOBUX CTPIYOK HEOOXIHUX PO3MIpIB MPOBOAMIOCS Ha
BepcTaTax, AKi 3a0e3MneuyoTh OTpUMaHHS 0IHO3aMKOBOT KOHCTPYKIIiT 00O0JIOHKH.

HamnaBneHHs poBOIMIIN HA TTOCTIHHUX peXuMax: 3BaproBanbHUN cTpyM 700-750 A,
Hanpyra ayru 28-32 B, mBuakicts HaruiaBineHHs 36 M / rox. Ilicns HarmuiaBneHHST BU3HAYAIN
XIMIYHUW CKJIaJl HATUIABJICHOTO METAJly Ha BMICT BYIJICIIO, MapraHIlio, KPeMHIIO, HIKEIo.
Jis oTpUMaHHS JTOCTOBIPHUX pE3yJibTaTiB OLIHKKA BUPoOIsuM mo 10 BUMIpIOBaHb IS
KO>KHOT'O €KCIIEPUMEHTY.
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VY mporeci HamIaBIEHHS 13 30HU FOPIHHS TyTy poOWIM Bi1O1p Ira30BOr0 cepeloBHILA 3
Bukopuctanusam 3®BC. Ilpu poboti 3®BC nocmimkyBanmucs pizHi copOeHTH 1 QimbTpyrodi
€JIEMEHTH. 3arajbHi BIJOMOCTI HpPO PEUOBHHHU, SIKI PEKOMEHJOBaHI B SKOCTI COpPOEHTY,
3matHOro abcopOyBaTH KUCEHb, MpeACTaBiIeHU B Tabm. 1 [S]. BMICT jeryrodnx eJeMeHTiB B
HaIulaBIeHOMY MeTali 13 Bukopucranusam 3MBC HaseneHo B Tabi. 2.

TaGmurst 1 — 3aranbHi BiIOMOCTI PO BUKOPHCTaHI COPOCHTH

Ne HatiMmeHnyBaHHS Mosexynu, o HaioUTbIT KineTnanamii
n/m COpOeHTY a0copOyrOThCS JiameTp
1. Oragapanit C,H, 3,6...3,9
2. Heomit X (C4Hy);N 8,1
3. Leonit W SO, 3,6
4. Leomit P-W NO 3,6
5. L[eOHiT L (C4H9)3N, (C4F9)3N1 8,1
6. doxazur (C2 F5)3 N 8,0
7. Ctunsoit H,0O, NH, 2,6
8. MopieHIT IIPOKOTIOPUCTHH NHpy 2,6
9. Hatpouit (C4F9sN 10
10. | JKucmouamna Ny; O, 3,6

lncepeno: [5].

Tabnuis 2 — BMicT Jleryrounx eneMeHTIB B HAIUIaBICHOMY METali 13 BUKOPHUCTAHHSIM

3®BC
Tun ocepas Ckutaj JIETYIOUUX €JIEMEHTIB Y MeTaui 1Ba, %
MOPOLIKOBOI Bun HarutaBneHHs C Mn Si Cr Ni
CTPIYKH
MexaquHa‘cyMlm bes Bukopucranus 2.55 1,44 2.4 20,6 2.8
KOMITOHEHTIB 3®BC
3 BUKOPUCTaHHIM

3BBC 2,8 1,8 2,99 21,6 2,92
KOMrmeI«iHo- be3 Bukopucranus 2.70 1.4 2.04 20.4 2.66
JIeroBaHui 3®BC
JiraTyp 3 BUKOPUCTaHHSIM

3BBC 2,9 2,12 3,06 24,2 3.80

Loicepeno: pospobneno asmopamu

Ha puc.1 u 2 npencraBneHi XiMIYHI CKJIay HAIUIABJICHOTO METANy, OTPUMAHOTO TPH
HAIJIaBJICHH] 3 BHKOPHCTAHHSIM TOPOIIKOBUX CTPIYOK 3 OCEpAsAM 13 MEXaHIYyHOi CyMili
KOMITOHEHTIB Ta KOMIUIEKCHO-JIETOBAHOTO CIUIaBY 13 3acTocyBanHsM 3OBC.

Pe3ynbraT €KCIIEpUMEHTIB CBiUaTh MPO 3HIKEHHS OKUCIICHHS JIETYIOUUX €JIeMEHTIB
B IIPOIICC] HATUTABJICHHS.

[Ipu HarIaBneHHI 3HOCOCTIMKUX CIUIABIB MOXKJIMBO 3MEHIIMTH OKUCHI MpOIIECH, aie
HEOOXITHO MPOBOAUTH BUOIP COPOCHTIB, SIKI MOXYTh MaKCUMaJIbHO aOCOpOyBaTH IIKIIJIWBI
BUILJIEHHS.
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10 MICTHTH B CKJIaJIi Ocep.Isi KOMIDICKCHO-JIETOBAaHUH CIIIaB
Iorcepeno: pospobrero asmopamu

BucHoBKHU.

1. Bukopucranus 3®@BC B 30Hi TOpiHHS YT 3HIKYIOTh BMICT KHUCHIO 1 yTBOPEHHS
OKCHJIIB, TP BHKOPHUCTAHHI BIAMOBIIHOTO COPOEHTY, IO CHpHsE 30€pEKEHHIO JIETYIOUUX
€JICMEHTIB B HAIUIABJICHOMY METATi.

2. Jlna 3HIWKEHHS TPOTIKAHHS OKHUCITIOBAJLHUX TMPOIECIB NpH HAIUIaBJICHHI
BHCOKOJIETOBAHUX 3HOCOCTIMKUX CIUIaBIB THITy COpPMaWT i3 3actocyBaHHsIM 3DPBC B sKOCTI
COpOEHTY PEeKOMEHIY€EThCS BUKOPUCTOBYBATH JKICMOH/TIH.
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Reduction of Oxides Formation During Surfacing of Wear-resistant Alloys

The article deals with the issues of reducing the content of harmful substances when surfacing alloyed
wear-resistant alloys. Studies have been carried out to determine the possibility of reducing the formation of
oxides during surfacing of high-alloy wear-resistant alloys of the sormite type using a closed filter-ventilation
system, which ensures minimal losses of alloying elements during the formation of the deposited layer. The loss
of alloying elements during surfacing is influenced by a number of metallurgical and technological factors,
including the share of the base metal in the deposited, surfacing modes, oxidation processes during melting of
the electrode material and in the melt of the weld pool when interacting with the surrounding gas environment.

To reduce the oxygen content in the gas-air mixture formed during the surfacing process, special
absorbent substances are used in a closed filtering and ventilation system, which reduce the course of oxidative
processes with the formation of oxides of alloying elements. At the same time, the gas-air mixture is taken from
the zone of arc burning and the weld pool, filtered through a system of special filters, in which solid and gaseous
components of the welding aerosol are removed, after which the purified gas mixture is used as gas protection
during surfacing.

We used powder tapes containing a mechanical mixture of powder components and a complex-alloyed
alloy in the core. A complex-alloyed alloy, an alloy previously melted in an induction furnace, containing the
necessary alloying elements. Particles of the required sizes were obtained by hydrogranulation, which were then
introduced into the core of a flux-cored tape. The indicated flux-cored strips provided the same chemical
composition of one alloying system in the deposited layer. After surfacing, the chemical composition of the
deposited metal was determined for the content of carbon, manganese, silicon, nickel. The use of a closed
filtering and ventilation system makes it possible to reduce the formation of oxides of alloying elements, which
requires the determination of specific parameters for each surfacing process.
electrode materials, surfacing, alloying elements, welding aerosols, oxidation processes, closed filter
ventilation system, deposited metal
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