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BIIJIUB HAIIVIABJIEHHA 3 CYITYTHIM OXOJIOJKEHHAM
HA HANIPY)KEHO-JIE®OOPMOBAHUI CTAH

BiHHMIIbKYIT HAI[IOHATBHUN TEXHIYHUHA YHIBEPCUTET

Anomauin

Hannasnenns € npoepecusnum i ucoKonpoOyKmuGHUM cnocoOoM GIOHOGLEHHSI 3HOULEHUX POOOUUX NOBEPXOHb
demaneil. I1i0 uac 6i0H0GIeHHS Oemanei MAuWUH IHKOIU GUHUKAE HeOOXIOHICIb BUKOHAHHS PEMOHMHUX pobim demaiell,
Wo 3Haxo0amvcs nio 600010. Buxopucmanusi 0ns pemoHmy nio 600010 36apioanHs Mma CHOPIOHeHUX MexHON02iu
CYNPOBOOACYEMBC  YIMUM PAOOM  YCKAAOHEHb MEXHOA02IUH020 md Mamepianosnaeuo2o xapakmepy. B pobomi
3aNPONOHOBAHO MEXHONO2II0 HANNAGNEHHS 3 CYNYMHIM 0XOI00HCEHHAM, sIKe 00360JIAE MIHIMIZY8AMU HASPIBAHHS NiO YaC
36apro6anHs, i 6IONOGIOHO 6CI He2aMUBHI HACIOKU 3 YUM nos ‘sa3ani. Posensanymo mexnonozito MOKpo2o HaniaeienHs, aka
0036015€ 8iOHOBI06aAMU demani 6e3 ix nepeepigy, i AK HACIIOOK, 3meHwtumu nomouni deopmayii na 60-70%, a
3AMUWKO8I Matidice 808iul.

Karwu4oBi cjioBa: HaIUTaBICHHS, BOJSTHE OXOJIO/DKCHHS, 3BapIOBANILHUI HU3bKOBYIICIICBUIL IPIT, TeopMaltis.

Abstract

Welding is a progressive and highly productive way of repairing worn working surfaces of parts. When
repairing parts of machines, it sometimes becomes necessary to perform parts repair works under water. Use for
underwater welding and related technologies is accompanied by a number of technological and material science
complications. The paper proposes a technology of wet surfacing that minimizes heating during welding, and
consequently all the negative consequences associated with it. The technology of wet surfacing is considered, which
allows to restore parts without their overheating, and as a result, reduce current deformations by 60-70%, and the
residual is almost doubled.

Keywords: surfacing, water cooled, welding low carbon wire, deformation.

Beryn

OnHi€ero 3 HAMOLIBII MOIIMPEHIIINX TEXHOJIOTIM BiTHOBJIEHHS AiaMETPAIbHUX PO3MIpiB BajliB € ix
HaTUIABJICHHS B CEPEIOBUILI 3aXUCHUX ra3iB. OJHaK MPU TAKOMY PEMOHTI BaJliB MaJIoOro JliaMeTpy Ta BEJIMKOL
JOBXHHYA BHHUKAIOTh HENPUIYCTHMi jaedopmariii, Ta JIMBapHi YKOPOUEHHS TIOB’Si3aHI 3 HaJAMIpHAM
HarpiBaHHSM B IIpolLieci HalUIaBieHHs. B poOOTi 3alpONOHOBAHO TEXHOJIOTII0 MOKPOIO HAIUIABICHHS, SIKE
JIO3BOJISIE MIHIMI3YBaTH HArpiBaHHS IiJl Yac 3BaprOBaHHs, 1 BIAMOBIAHO BCI HEraTMBHI HACHIAKH 3 I[UM
OB’ s13aHi.

HepiBHOoMipHe MiclieBe HarpiBaHHS MeTally NpH HaIUIaBJIeHHI, 3MiHa #Horo o0’eMy, BHAcIiIoOK
TEMIIEPaTypHOIO PO3LIMPEHHS W CTPYKTYpHHX NEPETBOPEHb, OOYMOBJIIOIOTH TMOSIBY 3BapIOBAIBHUX
HaTpYXeHb 1 qeopMaliiii, ki B psiJii BUNAAKIB BUKIHMKAIOTh 3MiHY OpPMH 1 po3MipiB BUPoOY, 1 poOIsTH ioro
HENPUAATHUM JUIS IOAAJIBIIOr0 BUKOpHUCTaHHS. OCOOIUBO 1€ BiIHOCUTHCS /10 MPOLECY HAIUTABJICHHS BaJliB
MAaJIOro JiaMeTpy sIKe 4acTo MPOXOAUTH 3 iX HarpiBaHHAM a0 Temnepatyp Buiue 600 °C. Sk BigoMo, rpaHuLst
TEeKYy4OCTI CTaji 3 mifBuineHHsM TemnepaTrypu Buiie 500 °C pi3ko magae. B 38°s13Ky 3 1M BaJik 3aKpilICHHI
y IIEHTPaX OTPUMYIOTh OChOBY YCAJIKy a JeTalli 3 OJIHOCTOPOHHIM 3aKPITUICHHSIM MOXYTh JIe(OPMYBATUCH 32
pPaxyHOK BJIACHOI Baru.

OnmHUM 13 METOJiB 3amoOiraHHs MiJBUINEHHIO TEMIIEPaTypH € BHUKOPHCTAaHHS PI3HUX CIIOCO0IB
OXOJIO/PKEHHS, B TOMY YHCIII BOJISTHOr0. MeTa oCiiKeHHS! BCTAHOBUTH MOXKITUBICTh MOKPOTO HATUIABJICHHS
BaJIiB Ta HOTO BIUIMB Ha (YOPMYBaHHS T€OMETPIi.

Pe3yabTaTu 1ociaigxKeHHs

Jii TIpoBeAEHHS  EeKCIIEPUMEHTAlIbHUX JOCHLXKEHb OyJ0  BHUKOPUCTAHHSIM YCTaHOBKY MJIS
HarasiaeHHs Y J[-209M, 3BaproBansHU HU3bKOBYTIIETIeBHH ApiT Mapku CB-0812C, muminapuyHa 3ar0TOBKA
noBxuHOIO 420 MM giamerpoM 28 MM, MarHiTHa CTidka 3 IHAMKaTOpPOM TOJMHHUKOBOTO THUIY Ta
Bigeogikcyroui 3aco0u. BumipioBanHs TemrmepaTypu NPOBOAWIM 3 BUKOPHUCTaHHSIM mipomerpa. HammaBky



MPOBOJMIIM B 3BMYAHUX YMOBAxX Ta 3 BUKOPHUCTAHHAM BOJSHOI BaHHM Y SKy 3aHYpIOBalM JeTanb (puc. 1).
BuMiproBaHHsS MpPOBOJMIIM 10 Ta INCAS EKCICPUMEHTY 1 (iKCyBald IOKa3HW IHAMKATOpa B IPOLECI
HaTJIaBIeHHs Ha Bimeokamepy. Ilicins uoro nani omudpoByBamu Ta OynyBanu Tpadiku 3aieKHOCTI,
TEeMIIEpaTypH, Jacy Ta nedopMartiii.

OCHOBHMM HEIOJIKOM ITiBOJHOTO 3BapiOBaHHS € T€ M0 Ayra TOpUTh B aTMoc(depi maporazoBoro
Mixypa. Taki yMOBH IPU3BOJATH 10 3MEHILICHHS MOTIEPEYHOT0 Mepepi3a CTOBMA TyT'H, 301IbIIEHHIO MIITEHOCTI
CTpYMy, HiIBULICHHIO TeMIIEpaTypHu B CTOBIIi AYTH i Hampyru Ha ay3i. KuceHs 1 BoJeHb BOAW HACHUYIOThH
po3IuIaBNIeHn MeTan. MeTal IiBa MBHUIKO KPUCTANI3YETHCS, MO MPU3BOAUTE A0 301IbIIEHHS BMICTY KHUCHIO

(70 60 CM3/ 100 r.) Ta mMigBUINEHHS KUILKOCTI HEMETAIIYHUX BKIIOUYCHb, OXOJIOKCHHS METAITy BiI0OYBa€THCS
3 BECOKOI0 mBHUAKICTIO (Y 10...15 pasiB Oinblie, HiXX MpH 3BaplOBaHHI HA MOBITPi) 32 PaXyHOK IHTEHCUBHOTO
pO3CitoBaHHS TEIIOTH Y BOY Yepe3 HarpiTi MOBEPXHI 3'€JHAHHS, 110 3BAPIOIOTHCS.

Uepes HagMipHE BOJHE OXOJOKEHHS ITiIBHUIY€THCS HANIPYTA 1 TETUIOMOTYXHICTh AYTH, B PE3yIbTaTi
YOro BiI0OYBa€ThCS IHTEHCUBHE PO3IIJIABICHHS METAIY.

Bcranosneno, mo B mporieci HaIuIaBJIeHHS 0€3 OXO0JIOKEHHS TeMIIepaTypa B 30HI TEPMIYHOTO

BILIMBY, SIKY BIAJ0Ch 3a(iKCyBaTH mpoMeTpoM, aocsrana 670°C. YV BHMaAKy 3BaprOBaHHS 3 OXOJIOKEHHIM
BoHa He nepeBuinyBana 140 °C. Hait6inpmii motouni negopmarii 0,26 MM 3adikcoBaHi Ha IIOYATKOBOMY
eTarni HaIUTaBJIeHHs, KOJIM TeMIIepaTypa JOCUTh IIBHIKO 3pOcTalia 0 CBOr0 MAaKCUMAIIFHOTO 3HAYCHHS,
OJTHAK KOJIM TEMIICpaTyPHHUI PEIKUM CTaOLIi3yBaBCs 3HAYCHHS JeopMalliii 3MEHIIMIUCH BJIBIYI, 1 11O
3aBepIlIeHHI0 HamasneHHs ctanoBuin 0,12 mm. [Ipu MokpoMy HarutaBieHHi nedopmallii He epeBUIyBaIH
0,07 MM, 1 11O 3aBEPUICHHIO 1 MOBHOMY OXOJIOKeHHIO ckutaiu 0,04 M.

BucnoBku

B mporieci mpoBeneHHS MOCIiKEHB BiANPAIIbOBAHO TEXHOJIOTIF0 MOKPOTO HAIUIABICHHS, SIKA JT03BOJISIE
BITHOBJIIOBAaTH JeTani 0e3 iX meperpiBy, i SK HAaCHiOK, 3MEHIIMTH MOTO4HI aedopmanii Ha 60-70%, a
3aJIMILIKOBI MaiKe BIBIYI.

OTpuMaHi TOKPUTTS MarOTh BHCOKY SKICTh, IO JO3BOJISIE POOWTH BHCHOBOK IIPO TPUAATHICTH
3aIpONOHOBAHOI TEXHOJIOTIT 10 BAKOPUCTAHHS Y TIPOMHUCIIOBOCTI.
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