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MNOEAHAHHSA IMPOLECIB 3BAPIOBAHHS | BUCOKOTEMIIEPATYPHOT'O
MASTHHA )11 BATOTOBJIEHHA TA PEMOHTY METAJIOKOHCTPYKIIH

BCTVII

MeTanokoHCTPYKI[li MiJ Yac eKcIulyarauii cropuiiMaioTh CTaTUYHI Ta JUHAMIYHI
HaBaHTA)XCHHS, ITiJ] BIUIMBOM SIKMX Ha HAMOUIHII HaBAaHTAKEHUX JUISHKAX BUHUKAIOTH TPIIMHU Ta
1HI1 TomKopKkeHAs [1]. [l migBUIeHHS SKOCTI BIAHOBJICHHS LUTICHOCTI IUX JUISTHOK Ta
3MIIIHEHHSI KOHCTPYKI[IH 3arajoM JONUIBHUM € BIOCKOHAJEHHS BIJIOMHUX METOMIB Ta
TEXHOJIOTIYHUX MPUHOMIB, a TAKOXK pO3poOKa Ta BIPOBAHKEHHS HOBUX.

Bucoky edekTUBHICTP pPEMOHTY TPINIMH TIOKAa3ye€ OJHOYACHE 3aCTOCYBAaHHS METO/IIB
3BaplOBaHHs Ta BUCOKOTEMIIEpAaTYpHOro NasHHS [2], L0 A03BOJSE MOJOBXKHUTH pECypc Ta
MOKPAITUTHU 1HII eKCIUTyaTalliifHi BiIacTUBOCTI. HallOuIbI poO3MOBCIOKEHUMH MaTepialamMu IS
BUTOTOBJICHHSI 3BapHUX METAJIOKOHCTPYKIINA 3alUIIalOThCS BYIVIELIEBl Ta JIETOBaHI CTall.
Hemoikom TpaauiiiHUX TEXHOJIOTIN 3BaplOBaHHS € CTPYKTYPHI IEPETBOPEHHS B 30HI TEPMIYHOTO
BILTMBY (HABKOJIOIIOBHIM 30H1), 110 MPHU3BOAATH J0 iX OCia0ieHHs Ta IHTEHCH(IKalii KOpO31HUX
nporieciB. biiokyBaHHS KOpO3ii 3MIMCHIOETHCSA PI3HHUMHU CIIOCOOAMH, OJHHUM 3 SKHUX € HaHCCCHHS
AHTUKOPO31MHUX MOKPUTTIB (KOJIHLOPOBUX METAIIB) MasHHSM.

[lasiHHS ByrJieleBUX Ta HU3bKOJErOBAaHUX CTajedl HE BUKIMKAE OCOOJUBUX TPYIHOIIIB 1
MO)Ke OyTH 311MCHEHO 3 BHUKOPUCTaHHSM PI3HOMAHITHUX HpPUIOIB 1 crnocoOiB HarpiBaHHs. Lle
MOSICHIOETHCS] THM, 1110 OKMCHA TUTIBKA Ha MMOBEPXHSAX LIUX CTaJIell € XIMIYHO HecTiiiKkoto. BoHa jierko
BITHOBJIFOETBCS Ta PO3UMHAETHCS y (uitocax. 3a YMOB peTeNbHOI HMIATOTOBKU IMOBEPXHI MasHHS
TaKWX CTajJeH HalJacTIIIe BCHOTO 3AIMCHIOETHCS MIJIJIF0 00 TIPUIIOSMH Ha 11 OCHOBI.

[TunpHy yBary nutaHHsM B3a€MOJIIi pO3IUIaBIB Mifl 13 cTansmu npuauwm B. B. Yurapsos,
1O. T'. bo6po, Il. A T'aBpum Ta iHmI BYeHi. JJocTaTHbO BHCOKa PIAKOTEKYYICTh Ml 1 3/JaTHICTH
3MOYYBATH CTaJIEB1 Ta 1HII MOBEPXH1 J03BOJISIE T MPOHUKATH BIIMO HAaMEHIINUX MOUIKOKEHb Y
MeTall 1 IMIUTPHO 3aIllOBHIOBATH iX. BimoMa gymka Ipo HETaTMBHHM BIUTMB Takoro mpoiecy [3]
KOHTaKTyBaHHs CTajl 3 pIOAKOI0 M0 (MIIHUMU CIUIaBaMM), IO CYIPOBOKYETHCA
MDKKPHUCTAJIITHUM TPOHUKHEHHS Ml B cTanb (MKII). SIk pe3ynbrar TpiluHu y BUTTISI «KITHHIBY,
10 MaroTh MICIe Ha ACPEKTHIM MOBEPXHI BITHOBIIOBAHOI JETaNl, TTMOMHA SIKUX MOXE CATATH BiJ
0,01 go 40 MM, 3amoBHIOIOThCS M0, Ha mymMKy X aBTOPIB Take MPOHUKHEHHS ICTOTHO 3HUXKYE
MEXaHI4HI BJIACTHBOCTI cTami (Cpp, Op O., O) 1, ocobOnuBo, miacTuuHi. Mexanism MKII
MOSICHIOETHCSI HA OCHOBI1 YSIBJIEHB MPO a/cOPOIiiHEe 3HUKEHHS MIITHOCTI, MDK3€PHOBY KOPO3IIO 1
QY310 T BIUIMBOM Halpy>KeHb, PO3KIMHIOBAIbHY /1110 piaKoi miai [4].

TpimuHM IPU HATUIABJICHH] MiJl HA CTalb YTBOPIOIOTHCS B PE3YNbTaTl CIIUTBHOTO Jii PIAKOT
MiJi, sIKa IPOHUKA€E B MIKPOHAJPUBH, L0 BUHUKAIOTh NP KpHUCTaii3alii MaTpuuHOi ¢a3u - cTaii
(edext Pebinmepa), 1 TEpMIYHUX HaAINPYyKeHb po3Tiry. HeoOXimHO yMOBOIO BHHUKHEHHS IIHOTO
e(eKTy € HassBHICTb 3MOYYBaHHS CTIHOK KanuIspa-TpiliMHU. 3 1BOX (a3, IPUCYTHIX B PO3IIISIHYTHX
CTASIX, piAKa Migb 3Mouye aycTeHIT (y-dasy) 1 He 3mouye deput (o-da3y). Buznadeno, mio
PO3KIMHIOBAJILHUI TUCK PIAKOI MiJll HA CTajlb CTAHOBUTH puOiu3Ho 25 Mlla.

[IpoHrkaHHS Mifl B CTallb Ha TIMOMHY BIiJ ACKUIBKOX MIKPOMETPIB A0 JEKLIBKOX JICCATKIB
MUIIMETpIB MpPH HAIIABJICHHI, 3BaploBaHHI 1 NasHHI BiA3HAueHO B pobortax [5-7]. Ilpu upomy
JOTTyCTUMA TIIMOMHA TPOHUKHEHHS, 110 HE BIUTMBAE HA MEXaHIUH1 BIACTHBOCTI CTasIl, OOMEKYEThCS
0,3-0,5 mm. BBakaroTh, 110 Ha MPOHUKAHHS MiAl B CTalb MPU HaIJIABJIEHHI, 3BapIOBaHHI, MasHHI
BIUIMBAIOTh Taki (haKTOpW: Yac KOHTAKTYyBaHHS PO3IUIABICHOI Mil 31 CTAUIIO, 13 30UIBIICHHIM
SAKOTO 30UIbLIYEThCS TIMOMHA TNPOHUKHEHHS; HANPYKEHUM CTaH MeTally IpH HaIlJIaBJICHHI,
3BapIOBaHHI 1 MastHHI; CTPYKTYPHUN CTaH, XIMIYHHH CKJIaJ] CTaJIl.

[actutyrom mpobiem matepiamoznaBctBa HAHY [8] 3ampomoHoBaHO MPUHIMIIOBY CXEMY
KOMOIHYBaHHS 3BapIOBaHHSI BHAITyCK 1 nastHHS. BoHa mosisirae B po3MillleHH] NasUIbHOTO MaTepiany



MDK JUCTaMu O€3MOCepeHhO0 B 30HI i1 3BaplOBAIBHOI TyrW. 3BaprOBaHHs BiIOYBA€ThCS IO
Kpalikax JHCTIB 3 OJIHOYaCHUM pO3IUIABJICHHSAM IPUMOI. ABTOpaMU OTPUMAHO aBTOPCHKE
CBIZIOLITBO, MPOTE MOAAJIBIION0 PO3BUTKY L€l HANpsSMOK HE HaOyB.

[TigcuiieHHs Ta peMOHT IUISIHOK METAJIOKOHCTPYKIIIN 13 3apOPKEHUMU TPILIUHAMU MOJIMBE
IUISIXOM TIPUBApIOBaHHS J0JAaTKOBUX elieMeHTIB [9]. Taka TexHozorii peMOHTY 3abe3reuye
MIZBUIICHHS MIIHOCTI KOHCTPYKIli, aje 11 HemodikoM € ociabiaeHHs MeTaly B 30HI
TEMIIEPaTypHOIO BIUIMBY Ta 3MEHILIEHHS y LI 30H1 KOpo3iiiHOi cTifikocTi. OnuH 13 crnocoOiB
YCYHEHHS TaKUX HEAOJIKIB TMOJsAra€ y BHUKOPUCTAHHI TEXHOJOTI], sIKa MOEIHYE TMPOIECH
3BaptoBaHHs Ta masHHA [10]. Texnosoris mepemdadae BUKOPUCTAHHS MPHUIIOIB 3 HEOOXITHOIO
TEMIIEPaTypol0 IUIABJICHHS MAJIs MIABUINEHHS MILHOCTI 3BapHUX 3’€/lHAHb BHAIYCK, a TaKOX
MIJIBUIIECHHS KOPO31MHOT CTIHKOCTI HAaBKOJOMIOBHOI 30HH. OCOONMBICTIO € Te, IO MPHUIION
BCTAHOBJIIOETHCS. MDK OCHOBHHUMU €JIEMEHTAMH, SIK1 3BApIOIOTHCS, Ta PO3IUIABIISETHCS 3a PaXyHOK
TEIUIOTH BiJ] MPOIIECY 3BapIOBAHHS, KA 30UIBIIIYE TEMIIEPATypy HABKOJIOMIOBHO1 30HU (puc. 1).
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Puc. 1. Cnoci0 3BaproBaHHS BHAITyCK

[Tonepeanimu  nocnimkenassma  [11] BcTaHOBIEHO, IO BIIHOBICHHS Ta 3MIIHEHHS
METAJIOKOHCTPYKIIH HIISXOM 3aJIKOBYBAaHHS MOLIKO/JKEHb CIIJIaBaMU Ha OCHOBI MiJl 3a0e3neuye
raJlbMyBaHHS TPILUIUH, ICTOTHO 30UIbIIYE X )KUBYYICTb.

JonyctumMuii  3a30p MDK JA€TalsiMH, 110 3BaplOIOThCS BHANYCK, PErJIAMEHTYEThCA
CTaHJapTaMH, 3aJICKUTH BiJl TOBIIMHM JIETalCH 1 MOXE CTAaHOBUTH 110 2 MM. BiamoBigHO 10 IBOTO
HEOOX1THO BUKOPHUCTOBYBATH CMYXKH MasJIbHOTO MarTepiaiay 13 TOBIIMHOK, IO HE TEPEBUIILYE
2 MM.

B Xxonmi ekcrnepuMeHTaJbHUX JOCIDKEHb HE 3aBXKIU BAABAIOCH JOCAITH IIOBHOTO
PO3IUIABJIEHHS NAasUIbHOIO MaTepialy TeIUIOM, IO IOLIMPIOETHCS BiJl 3BApIOBAJIbHOT BaHHHU.
BceranoBneHo, 1m0 MakcMMajdbHa LIMPUHA CMYXKH, SKYy MOJIMBO pO3IUIABUTH B MpOIleci
3BapIOBaHHS, CYTTEBO 3aJE€KUTh BiJ MOTYXHOCTI IYrd, TEMIEpaTypu IUIaBJIEHHS MaTepiany
MIPUIIOI0, T€OMETPIi AeTajel (TOBIIMHU CTIHOK METAJIOKOHCTPYKIIIi 1 €I€MEHTIB MiJICHJIEHHS TOLIO),
a TaKOX 1 B1I MPOCTOPOBOTO MOJIOKEHHS €JIEKTPOAY BIIHOCHO JCTaJIel B MPOIIEC] 3BAPIOBAHHS.

JlocnijpkeHHsT BIUIMBIB BUIIEBKA3aHUX IapaMeTpiB MPOBOJMIM 3 BHKOPHUCTAHHSIM IAKETy
npukinagHux nporpam (IIIIII) kiHueBoenementHoro anamizy [10]. Opuum 13 HaWOUIBLI
1HOpPMaTUBHUX CIIOCOOIB BUBEACHHS PE3YJIbTATIB MOJICIIOBAHHS € TEMIIEpaTypHI MOJIs, 3HAYEHHS 1
XapakTep IMOUIMPEHHS SKUX [a€ MOXJIMBICTH POOMTH BHUCHOBKM IPO MAaKCHUMAaJIbHY KUIBKICTb
NasuIbHOTO Marepiaiy, 10 MoKe OyTH pO3IIIaBICHUN B 3a/laHUX YMOBaXx.

Jlia npukiiagy po3risiHeMO MOJENb MPUBAPIOBAHHS HAKIaJKU TOBIIMHOIO 5 MM J0 OCHOBHU
TOBUIMHOIO 7 MM. TOBIIMHA CMY)XKHU MPUIIOIO (B 33JaHiil MOJeil) IpU LIbOMY CTaHOBUTH 1 MM,
MOTY)XHICT 3BapioBaHHs 37 Br/MM’. 3BapioBaHHS IIPOBOIMIIN CIEKTPOIOM MiaMETpoM 4 MM Ha
OCTIifHOMY CTpyMi TIpsiMoi mossipHoCTi mix Kyrom o = 45°. TTomepeunnii mepepis, Mo TPOXOIUTH
10 3BapHIl BaHHI, BKa3ye Ha XapakTep MOUIMPEHHS TEMIIEPaTypHOIO IMOJIs Bl 30HU 3BapIOBaHHS
(puc. 2, a) nepneHAUKYISIPHO 1O 3BaproBajbHOro mmBa. Llel mepepi3 TemmepaTypHOro moJjisi He
MOBHICTIO BH3HAYa€e  JIONYCTUMY MIMPUHY CMYKKM @PUIIOI, OCKUIBKM IIBHUJKICTH HOrO



PO3IOBCIO/DKEHHS HE JIOPIBHIOE MIBHIKOCTI 3BaproBaHHS. KOPEKTHUM € BUKOPUCTAHHS JUIS I[LOTO
JIOJIATKOBO TIOOYJOBAaHUX 130TE€PM KBa3iCTAI[IOHAPHOTO TEMIIEPATYPHOTO TOJI Ha TOPHU30HTATHEHOMY
MepeTHHi A-A, IO MPOXOJUTH O OCI INTACTHHKY NasUTbHOTO MaTepiany (puc. 2, 0).
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a)
Puc. 2. TemneparypHe mosie npoliecy 3BaproBaHHs 3 HAHECEHUMH 130 TepMaMHu:
a) MoTNepPeYHuH nepepi3; 0) Topu3oHTATBHUH epepizs A—A

ParioHanbpHy IUPUHY CMY)KKH TIPHUITOI0 MOXKHA BU3HAYUTH, BUKOPHCTOBYIOYH HOTO OCHOBHI
TEIUIO(I3UYHI  XapaKTEPUCTUKH (TeMIiepaTypa IUIABJICHHS, TEIDIONPOBIIHICTh, TEMIIEpaTypo-
MIPOBIJIHICTh, TEIUIOEMHICTH) [6]. Y maHOMY AOCHTIKEHHI BUKOPHUCTOBYEMO TAsUTBHUIN MaTepiai 3
temrieparypamu TutaBiieHHs 800 ta 600 °C. IloOymyemo noTHYHI IO 130T€pM TeMIiepaTyp
iaBieHHs (puc 2, 0), skl MalTh OyTH HapajeIbHAMH JI0 OCi IUIACTHHH MasIbHOTO MaTtepiany.
[[IupuHa CMYXKH IMasyIbHOTO MaTepialy MOBHHHA OYTH B MEKax BijJ I'PAaHHUII 3BapHOTO IIIBa JIO
BIJIMTOBITHOT TOTUYHOI. 3 BpaxyBaHHIM MaciiTaly BU3HAYae€EMO MIMPHHY TUIACTHHOK MpUTIOr0. J{is
npunoo 3 temmneparyporo riasieHds 800 °C mmpunHa ctaHoBuTh 4,2 MM, a 600 °C — 7,6 MM B
yMOBaX JIOTPUMAaHHS BUIIEBKA3aHUX mapaMmeTpiB. [Jisg po3IuiaBieHHs MasuIbHOTO Marepiay, OKpiM
HEOOX1THOT TeMIleparypH, OTPiOEH Yac, 3a KW B HHOIO HaJilJe MOTPiOHA KUTBKICTh TETUIOTH.
Juis ioro Bu3Ha4eHHs MOOYyIyeMO TepMOTrpaMH HarpiBaHHS IUTACTUHKU MPHUIIOI B IPOIECi
3BaprOBaHHS JUIS HAWOUTBII BiIJAICHWX BIiTHOCHO 3BapHOro mBa To4ok T1, T2 (puc. 3). 3a
HaBEJMHUMHU TEpPMOTpaMaMH, OKpIM MaKCHMaJbHOI TEMIepaTypH, MOXHA BH3HAYHTH 4Yac
nepeOyBaHHS MasJIbHOTO MaTepially B MeBHIK o0iacti Temneparyp. s mpumoro 3 TeMiepaTyporo
riasieHHs 800 °C BiH BU3HAYa€ThCs 3 TPOMDKKY MK JiHisiMu | 1 I (puc. 3) Ta cranoButh 10 C.
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JUia BU3HA4YEHHS 3amacy MIMHOCTI 3pa3KiB, 3’€JHAHUX 3a OIMCAHOIO BHUIIE TEXHOJIOTIEIO,
HaMH TPOBEJICHO BUMPOOYBaHHA Ha pPO3pUBHIA MamuHI. OCKUIBKM YITKUX CTaHIApTIB IIOJ0
IIPOBEJIEHHS BUIIPOOYBaHb 3BapHUX 3’€/lHAHb BHANYCK 3HaWJEHO He OyJ0, BUPIILIEHO BUKOPUCTATH
B1JIOMi1 METOJIMKH BHNPOOYBaHb, IO MOII0H1 3 yMOBaMH POOOTH KOHCTPYKIIIi, orrcani B [11].

B pe3ynbrari BunpoOyBaHb Ha 3CyB BCTAHOBJIEHO, 1110 pYHHYBaHHS yCiX 3pa3KiB Bi10yBajIOCh
11032 3BapHUM IIIBOM Ta 30HOIO 3allaloBaHHs, y 30H1 TEMIIEPAaTypHOrO BIUIMBY. Y BUIIPOOYBaHHSX Ha
MO3alEHTPAJIbHUN PO3TAr BUSBJICHO, IO PYHHYBaHHS Miclisl 3LIalOBaHHSA Mae B S3KHI Xapaktep,
B1I0YBA€THCS TIO KPUBOJIHIMHIA TMOBEPXHI 1 B JESIKUAX MICISX MPOXOAHUTH 10 OCHOBHOMY METaly
neraini 6e3 pylHyBaHHS [IPUIIOI0, IO CBIYUTH PO BUCOKY MILHICTh TAKOI'O 3‘€IHAHHS.

Pa3oM 3 TUM npu BUKOPUCTAaHHI TaKOi TEXHOJIOTI /Uil PEMOHTY HE BUKIIIOYEHA MOXJIUBICTh
MOTIa/IaHHS M1JTHOTO MPUIOI0 B 3BapHUil 110B. J{ociIKeHHsIM BIUIMBY TaKOTO JIETYBaHHS 3BapHOTO
IBa Ha 3MIHY MEXaHIYHUX BJIACTHBOCTEH 3’€JHAHHS TMPHUIUICHO IOCUTh Oarato yBaru. Y
po3risiHyTUX poboTax [3-7] HaBeleHa y3arajdbHeHa IHQOpMalis, siKa BKa3ye Ha IMOTIPIICHHS
MEXaHIYHUX BJIACTHUBOCTEH 13 30UIBIICHHSM YaCTKH MiJl y 3BApHOMY IIIBi, MPOTE HE PO3KPHUBAE
MIOBHOI KapTUHU BIUIUBY TAKOTO JIETYBaHHS HAa KOHKPETHI MOKa3HUKHU MILHOCTI. 3 IHIIOr0 OOKY €
psia poOIT AKi BKa3ylOTh Ha MMO3UTUBHUN BIUIMB JIETYBaHHS MIIII0 Ha 3aJ1130BYTJIEIEBI CIUIaBH |2,
10-11].

Taka iHQopmallisi € JOCUTh Ba)JIMBOK ISl peallizallii 3BapIOBaHHS-NASHHS, OCKUIbKU
MOTPIOHO 3HATHU YU KOMIIEHCYETHCS M1IBUILIEHHS KPUXKOCT1 3BaPHOTO LIBA B PE3YJIbTATI MONAAAHHS
710 HBOTO TPUIIOK0 3a PaXyHOK ajre3ii, 1[0 BUHUKAE MIPU PO3ILIABICHHI MPUIIOI0 B HABKOJIOUIOBHIN
30H1 OIS KOpEHsl 1IBa.

B naniit poOOTI BUKOHaHI JOCHIIPKEHHS BIUIMBY BMICTY MiJl B IIBI Ha YJapHY B'A3KICTh
3BapeHux 3paskiB. JleryBaHHs miBa 3a0e3nedyBajiy IUIAXOM pPO3MILICHHS MITHOTO MPUIIOK Yy
BHUTJISAII CMY)KKH MDK 3BapHHMH JIETAJSIMHU, SIKa B TIPOILIECI 3BapIOBaHHS pO3IUIaBisiiachk (puc. 4).
KinpkicTh po34MHEHOT M1l y 3BapHOMY LIB1 perjaMeHTyBajlach IMHUPUHOIO IJIACTUHKY MPUIIOLO.

bapHu wob Ui

\

macmusy S=7 mm

Puc. 4. Cxema neryBaHHs 11Ba

3BaproBaHHs NMPOBOIWIN HA MpsAMIN nossipHOCTi enektpogoM YOHU 13/45 ta B cepenoBuii
Byriiekucioro ra3y aporom cB 081'2CA. HasBHICTh MIZHOTO TIPHUIIOIO HE CIIPUUMHSIIO HETATUBHOTO
BIUIUBY Ha TMpouec 3BapioBaHHA. [IpoBeAeHO [OCHIIKEHHS KpaTepiB, IO HaBMHUCHE HE
3aBaplOBAJINCh IpPU PYYHOMY JAYTOBOMY 3BapioBaHHI (puc. 5, a) 1 HamiBaBTOMaTHYHOMY B
cepenosuii CO; (puc. 5, 0).

Puc. 5. Kparep 3BapHOro msa:
a) py4HOT0 TyTOBOTO 3BaploBaHHs; 0) HamiBaBTOMaTH4YHOTO B cepenoBuiii CO,.



B ix neHTpax BUSBIEHO HasBHICTh MOOJAMHOKUX Jie(eKTiB (IIOp, APIOHUX TPILIUH), Y MICI1
BUXO]1y IIPUIIOIO MPU PYYHOMY JYrOBOMY 3BaplOBaHHI Ta MariCTpaJbHUX TPIIIMH, 110 3aXOJIMIH Ha
[IEBHY B1/ICTaHb B 3BapHUH LIOB MpU HaliBaBTOMAaTUYHOMY 3BaproBaHHI B cepefosuill CO,. Tomy
MOAAJIBIII BUIPOOYBaHHS 3pa3KiB, 3aBapeHux B cepenoBuili CO,, He TPOBOAUIUCE.

[Ticnst 3BaproBaHHs MPOBOJMIM BUTOTOBJIEHHS 3pa3KiB JUIsl BUSHAUYEHHS YAApHOI BA3KOCTI,
Ta CYIyTHbO IPOBOJAMUIN MaKpOaHaJIi3 MOMEPEYHOro Nepepi3y 3BapHUX IIBIB, KU MOKa3aB MOBHE
PO3IIIaBIICHHS MPUIIOI0 Y 3pa3kax 3 BMicToM Miai 10 2% (puc. 6, a). Ha mexi 2% BusiBieHo Jieap
MIOMITHE BUMOTIBaHHA Mi/i OUIsl KOpeHs 1miBa (puc. 6, 6). I3 30UTbLIeHHAM YacTKHU Mifl ii HaJUIUIIKA
HaKOMMYYIOTHCS B KOPEHI IIBa, 3allOBHIOIOYM 30HY HempoBapy (puc. 6, B). Ha Bcix 3pa3kax He
BHSIBIICHO J1e(DEKTIB.

Puc. 6. Makpouunidu mBiB 3 4aCTKOIO MPUTIOI0 Y 3BAPHOMY IIIBi:
a) 0.68%:; 6) 2.05%:; B) 4.09%.

BunpoOyBanHs Ha ynapHy B'3KICTh 3pa3KiB, 3aBap€HUX PYYHUM TyrOBUM 3BapIOBaHHSIM,
MPOBOAMIINCA Ha MasTHUKOBOMY Kompi mozemi 2010 KM - 30 3 eneprieto ymapy 300 [Ix.
VYcepenHeHi 3HaueHHs yIapHOi B'A3KOCTI JUIsl 3pa3KiB, 3aBapeHUX O€3 MpPUIIOI0 Ta 3 PIZHOIO
KUIBKICTIO MPUIIOI0, HaBeJIeHO Ha rpadiky (puc. 7) I3 30UIbLIEHHSM YaCcTKU IPUIIOI0 Y 3BAPHOMY
mBi g0 1,36% BinOyBaeThcs 3MEHIIEHHs ynapHoi B'si3kocTi. [IpoTe 13 momanpmimm 30UTbIIEHHSIM
YaCTKH MPUIIOI0 TIOKa3HUKHU yIapHOi B'SI3KOCTI1 3pOCTAIOTh.
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Puc. 7. 3anexHicTh ynapHOI BI3KOCTI 3BapHOTO LIBA Bil 00’€MHOT YaCTKU IPUIIOI0 Y HBOMY

KinpkicTh BBEIEHOTO MPUIOI0 0OMEXyBajJach MOXJIMBICTIO HOTO MOBHOTO PO3ILIABIICHHS.
[Ipy mOBTOpPEHHI €KCHEPEMEHTY 13 30UIbIIEHHSM BMICTY MIJIHOTO MpuUIow 10 8% pylHyBaHHS
B110YBaJIOCh HE 110 3BapHOMY IIBi, a IO 30HI TEPMIUYHOTO BIUIMBY. 3HAUEHHS YAApHOI B’S3KOCTI 3a
pe3ynbTaTaMu BUMPOOYBaHb KOJMBAIOCA B Mexkax 4,5 — 5,5 k[ m/em’.



JlolaTKOBUX JIOCIIDKEHb BUMAara€ HEOOXIJHICTh BCTAaHOBJIEHHS ONTHUMAJIbHUX PO3MIPIB
"BcTaBOK" MiJl, LI0 BIUIMBAIOTh HE TUIBKM Ha MOJJIMBY 3MIHY KOHLIEHTpalii 4acTKU MIIl Y
MaTepiaji 3BapHOroO IIBa, a 1 Ha HOro MakporeoMeTpito (IHUPUHY, IITUOUHY IPOIIaBICHHS, BUCOTY
MIZICUJIEHHS1) Ta MeEXaHIuHl BiacTUBOCTI. Takuii BIUIMB  BCTaHOBJEHUN MONEpeAHIMU
JNOCHPKEHHSIMHU, 10 MIATBEPIUKYEThC Makpouutipamu (auB. puc. 6). BuaHo, mo 30UIbIIEHHS
pO3MIpiB MIZIHOT BCTaBKH 3a0e3reuye 3pOCTaHHsS TEIUIOBIABEICHHS 13 30HHM 3BapIOBaHHS, IO
MPU3BOAUTD IO 3MEHILEHHS TTIMOMHU IPOIUIABJICHHS Ta 30UIbIICHHS BUCOTHU M1ICUICHHS.

BUCHOBKU

Peanizaniss koMOIHOBaHOTO 3BaprOBaHHS 3 BHUKOPUCTAHHSM IIPUIOIB Ha OCHOBI MiAl He
BUKJIIOYAE MOXJIMBOCTI TOMAJaHHS MIJHOTO NpUIO B 3BapHud wmoB. IlpoBeaeHumu
BUNPOOOBYBAHSMHM BCTAHOBJIEHO, IO HAsBHICTb MIJHUX HPUIIOIB HE MOTIPUIYIOTH IPOIIEC
3BapioBaHHs Ta (OPMYBAaHHsS 3BapHOTO IIIBa, MPOTE JACIIO 3MIHIOE HOTO MEXaHIYH1 BIACTHBOCTI,
30KpeMa yJapHy B‘S3KICTb.

[licnst pgocArHEeHHS NOpPOry PO3YMHEHHS Ml B MeTall 3BapHOI BaHHM BOHA IIOYMHAE
CKYIYyBaTHCh B KOPEHI 3BapPHOTO I11BA, MIJABUILYIOYH HOTO MIIHICTb.

BinHoBneHHS Ta 3MIHEHHS CTaJ€BUX KOHCTPYKIIM HUISIXOM BUKOPHUCTAaHHS KOMOIHOBAHOTO
3BaplOBaHHS 3 BUKOPHUCTAHHSM IPUIOIB Ha OCHOBI Ml OKPIM MIJBUIIEHHS MIIHOCTI TaKOIro
3'eqHaHHS 3a0e31euye KOpo31iiHUI 3aXUCT 30HU TEPMIYHOIO BILIUBY.
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AHOTAILIIT

Capyasik B. 1., bakarenr JI. B., Tapaciok B. M. IMoennanns mnpoueciB 3BapioBaHHs i
BHCOKOTEMIIEPATYPHOT0 MNasiHHA AJA BHUIOTOBJIEHHS TAa PEMOHTY MeTanokoHcTpykuii// HaykoBumii BicHuk
JIMA. —2016. — Nel (1).

[lizcuneHHss Ta pPEMOHT JUISHOK METAJIOKOHCTPYKIIHM 13 3apOo/KEHHMHU TPIIMHAMU MOXKJIMBE HUIIXOM
MIPUBAPIOBAHHS JOAATKOBUX CIIEMEHTIB. Take TEXHOJIOTIUHE PIllIeHHS 3a0e3Ieuye MiABUICHHS MIITHOCTI KOHCTPYKIIIi,
ajyie OJIHOYACHO TPU3BOAMTH IO HETATUBHOI 3MIHM CTPYKTYpH METajy B 30HI TEMIIEpAaTYpHOTO BIUIMBY Ta 3MEHIIECHHS
KOpO3iiHOI crilikocTi. OIuH i3 crOCO0IB YCYHEHHSI TaKUX HEJONIKIB TOJSraE y TMOEAHAHHI MPOIIECiB 3BaprOBaHHS Ta
nasiHHS. B sIKOCTI masuibHOro Martepiaiy [Uisi 3aXHCTY HaBKOJIOIIOBHOI 30HU 3alPOIIOHOBAHO BUKOPUCTOBYBATH Mijib. B
HACJII/IOK MOTPAIUISTHHS Ta PO3UYMHEHHS Mifli y 3BapHOMY IIIBi MOXKJIMBA 3MiHa MEXaHIYHUX XapaKTEPHCTHK 3°‘€THaHH:. B
po0OTi BUKOHAHI JOCHIPKEHHS! BIUTUBY BMICTY Mifli B IIBI Ha y/lapHY B'S3KICTh 3BapeHHX 3pa3kiB. BcraHoBieHO, 1m0
HasIBHICTh MiJHHX IPHIIOIB HE IOTIpUIyeEh MPOILEC 3BapIOBaHHs Ta ()OPMYBaHHS 3BAPHOrO IIBa, MPOTE JEIIO 3MIHIOE
HOro MexaHi4Hi BIaCTUBOCTI, 30KpeMa yIapHY B s3KiCTb.

Cagyask B. U. Bakanen /1. B., Tapaciok B. M. CoueTanue npomeccoB CBApKH M BHICOKOTEMIIEPATypPHOIi
NMAWKM 1J15 U3TOTOBJIEHHS M PeMOHTA MeTANI0KoHcTpyKkumii// Hayunslii Bectank IT'MA. —2016. — Ne 1 (1).

VYcuneHne u PEMOHT YYacTKOB METAJUIOKOHCTPYKIMHM C TpelIMHAMU BO3MOXKHO IIyTeM NpUBapHUBaHUS
JIOTIOTHUTENBHBIX JIEMEHTOB. Takoe TEXHOIOrHYECKOe PEeIIeHne 00ECTIeUnBAET MOBBIIICHHE TPOYHOCTH KOHCTPYKIIUH,
HO OJHOBPEMEHHO MPUBOAUT K HETAaTHBHOMY M3MEHEHHIO CTPYKTYphl MeTajla B 30HE TEMIIEPaTypHOTO BIMSHUSA U
YMEHBIICHUIO KOPPO3MOHHON CcTOWKOCTH. OJHMH M3 CIIOCOOOB YCTpaHEHMS TaKMX HEJIOCTATKOB 3aKII0Yaercss B
COYETaHUM TPOLECCOB CBapkM M Maiku. B kadecTBe masyibHOrO Martepuaia Ui 3allUThl OKOJOIIOBHOW 30HBI
MIPEIOKEHO UCIIONb30BaTh Mellb. BeneacTBre monaganust M paCTBOPEHUS MEU B CBAPHOM IIIBE BO3MOXKHO U3MEHEHUE
MEXaHHYECKHX XapaKTePUCTHK CoeAnHEeHUs.. B pabore BBIMOIHEHBI UCCIEIOBAHUS BIUSIHUSI CONEP)KaHHU MEIH B IIIBE
Ha yJapHYIO BSI3KOCTb CBapHBIX 00pa3IoB. Y CTAaHOBJIEHO, YTO HAJIMYHE MEIHBIX IIPUITOEB HE YXY/IIAET IPOLECC CBAPKU
1 (OPMHUPOBAHUS CBAPHOI'O MIBA, OJJHAKO HECKOJBKO W3MEHSET €r0 MEXaHW4eCKHE CBOWCTBA, B YACTHOCTH yIapHYIO
BSI3KOCTb.

Savulyak V. L., Bakalets D. V., Tarasyuk, V. M. The combination of welding processes and
hightemperature soldering for production and renewal of metallic constructions // Scientific Herald of the DSEA.
—2016. — Nel (1).

Strengthening and repair of areas of metallic constructions with the engendered cracks are possible by the way
of welding on of additional elements. Such technological decision provides the increase of durability of construction,
but at the same time leads to the negative change of structure in the temperature affected zone and diminishing of
corrosive firmness in it. One of methods of removal of such failings consists in combination of processes of welding
and soldering. In quality of soldering material for defence of round guy-sutures area it is suggested to use a copper. As a
result of hit and dissolution of copper there is a possible change of mechanical descriptions of connection in the weld-
fabricated guy-sutures. In this work is the executed researches of influence of content of copper are in guy-sutures on
impact resistance of the welded standards. It is set that the presence of copper solders is not worsened by the process of
welding and forming of the weld-fabricated guy-sutures, however changes it mechanical properties, in particular impact
resistance.
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