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YCOBEPIHIEHCTBOBAHUE TEXHOJIOI' M1 HAHECEHUS EI'O
[MPUMEHUTEJIBHO K BOCCTAHOBJIEHUIO XOJIO/JHBIX IITAMIIOB»

Marucrepckas pabota 1o crienuanbHOCTH: « TeXHonorus 1 000pyA0BaHNE CBAPKUY.
Crynent rp. CII 11-1m ATMA, Mupomandenko A.C. — KpamaTtopck, 2016.

Pa6ota conepxur: 157 ctp., 21 puc., 30 Tadmn., 10 miakaTos..

O0bekt wuccinenoBanusa. IIpouecc o00pa3oBaHMs HAIUIABJICHHOTO CJIOSI TpU
AJIEKTPOYTrOBOM HAIUIABKE SKOHOMHOJIETUPOBAHHOW OBICTPOPEKYILEH CTalu.

[Ipenmer uccrnenoBanus. MexaHW3M CIUIABICHHS MPHUCAJOYHOTO MaTepuana ¢
METAJJIOM OCHOBBI MpPU 3JIEKTPOAYTOBOM HAIUIaBKE C OIpPEAEICHUEM PEXUMOB
TEPMUYECKON 00pabOTKH HAIIABIEHHOTO CIIOS.

[lenbto IUIIIOMHOM pabOThl SBISETCS MCCIEAOBAHUE METAJUIA, TEXHOJIOTHU
M3TOTOBJIEHUS U TEPMUUYECKON 00pabOTKH HAIJIaBICHHOT'O IITAMIIOBOTO HHCTPYMEHTA.

Jlis  [AOCTM)KEHHSA TIOCTAaBICHHOMW IeMd B pPabOTe TOCTaBICHBI M PEIICHBI
CJIEYIOIINE 3aJauH:

1. UccnenoBath BAHMSIHHE JICTUPYIOIIUMX JJEMEHTOB Ha OCHOBHBIE CBOWMCTBA
HAIUIaBJIEHHOTO METalia, ONPEAESIONIIE €0 SKCITyaTalluOHHYIO0 CTOMKOCTb.

2. Pa3paboTaTh cocTaB HariaBIeHHOM 0€3BOJIb(PPAMOBOI OBICTPOPEIKYIIIEH CTAIH.

3. Pazpaborate  pexmMbl  TepMOOOPaOOTKHM  HAIUIABJICHHOW  0e3BOJIB(MPaMOBOi
OBICTPOPEIKYIIECH CTAIIH.

OCHOBOIl ~ TEOPETUYECKHX MCCIEIOBAHUN MOCITYKUJIUM pabOThl  aBTOPOB
OTEUYECTBEHHOMU U 3apyO0eKHOM TUTEpaTyphl B 007aCTH AJIEKTPOAYTOBOM HAIJIABKHU.

Jlis  mpoBeneHUsT OKCIEPUMEHTAJIbHBIX HCCIEAOBaHMM B pabore Oblia
WCTIONIb30BaHA:  JJIGKTPOAYTOBas  HalJaBKa  OMBITHBIX ~ 00pasloB,  KOTopas
npousBoAmiIach B aboparopun kadeapsl «OuTCIDy JIT'MA.

OOpaboTka pe3ynbTaTOB HCCIENIOBAaHUI MPOBOAWIACHE C HCIOJIB30BAHUEM

CTaTUYCCKUX MCTOJ0B WM MCTOAOB MHOI'OKPATHOI'O INIAHUPOBAHHA OSKCIICPHMMCHTA C



npuMmenenneM [IDBM wu mnaketoB mnpukimaaHeix nporpamm  MS  Excel wu
StatSoft Statistica.

HccnenoBaHusIMM  YCTAHOBJIEHO, 4YTO MOJYyYEHHE MAaKCHUMAJIbHOM BS3KOCTH U
npoYyHOCTH HarwiaBieHHOW cramu 100X4MS®D2(Zr) BO3MOXKHO IOCTe IPOBEACHUS
npolecca 3aKajky, HaunHaromeics ¢ noHmwkeHHsix Temnepatyp 1100 - 1050°C.

B pesynprare mpOM3BOJACTBEHHBIX HCIBITAHWI YCTAHOBIIEHO, YTO CTOMKOCTH
IITAMIIOBOTO XOJIOAHOBBICAJOYHOTO HHCTPYMEHTA, HAIUIABJIICHHOTO CAMO3AIIUTHOU
MTOPOLIKOBOM IPOBOJIOKOM, 0OOECHEeUnBaIONIEl IMOJTYyYEHUE HAIUIABJIEHHOTO MeTajlia
tuma 100X4MSD2(Zr), npeBocxoauT B 1,5-2 pa3a CTOHKOCTh CTaHAAPTHOTO
HITaMIIOBOTO MHCTpyMeHTa U3 ctainu 6 X6B7TMO.

O6mactp npuMeHeHusa. HamnaBka IITaMIIOBOTO MHCTPYMEHTa, pabOTaroLIero B
YCIIOBUAX JUHAMUYECKOTO HArPYKEHUS U MOBBIIIEHHOTO U3HOCA.

BriBogsr:

1. IIpoMbllyieHHBIE UCTIBITAaHUS TOKa3ajiM, 4YTO pa3paboTaHHas camo3allluTHas
IIOPOLIKOBas NPOBOJOKA JUIsl HAIUIABKM IITAaMIIOBOTO HHCTPYMEHTAa IO3BOJISET
MOBBICUTh €ro pabOTOCHOCOOHOCTh 3a CUET COYETAaHWM KAayeCTBEHHOTO COCTaBa,
CTPYKTYpPBI U TEPMUUYECKOI 00pabOTKH HAILIaBIEHHOTO METAJLIA.

2. YcraHOBJIIEHa BO3MOXHOCTh PETYJIMpPOBAaHUS W3MEHEHHWs  3HAYCHUS
MEXaHUYECKUX CBOWCTB B 3aBHUCHUMOCTH OT YCJIOBUH pabOThl HAIUIABIEHHOTO

WHCTPYMEHTA U BapbUPOBAHUS PA3TUYHBIX PEKUMOB TEPMUYECKON 00pabOTKH.

HAIIUTABKA, CAMO3AILIIMTHASA  TIOPOIIKOBAA  ITPOBOJIOKA,
IIITAMIIOBBIMI MHCTPYMEHT, HEMETAJIJIMYECKUE  BKJIIOUEHUS,
TEPMHUYECKASA ObPABOTKA, MEXAHMYECKHUE UCIIBITAHHMAL.
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Po6ota mictuth: 157 ctop., 21 puc., 30 tabdm., 10 miakaris.

OO6'ext nocmikeHHs. [Iponec yTBOpEHHS HaIJIaBIEHOTO IIapy TMpU eJiek-
TPOJIyTOBOMY HAIUIABJICHHI €KOHOMJIETOBAHOI IIBUJIKOPI3aJIbHOI CTai.

[Ipenmer nocmimkeHHs. MexaHi3M CIUIaBJICHHSI MPHUCAIKOBOTO Marepialy 3
METaJOM OCHOBHM TMpU €JIEKTPOJYrOBOMY HAIUIaBJICHHI 3 BHU3HAYEHHSM PEXKHUMIB
TEPMIYHOI OOPOOKH HAIIABJIEHOTO 1Iapy.

Metoro AUIIOMHOI pOOOTH € JOCHIIKEHHSI METaly, TEXHOJIOT1i BUTOTOBJICHHS 1
TEPMIYHOI 0OPOOKHM HAIJIABJIEHOT'O IITAMIIOBOTO 1HCTPYMEHTY.

JInst TOCSATHEHHSI MOCTaBJIEHOT METH B POOOTI MOCTABJIEHO 1 BUPIMIEHO TakKl
3aBJIAHHS:

1. locnmimut  BIUIMB  JIETYIOUMX  €JIEMEHTIB Ha OCHOBHI  BJIACTUBOCTI
HaIJIaBJICHOTO METaIly, 110 BU3HAYAIOTh MOro €KCIUTyaTalliHy CTIHKICTb.

2. Po3pobutu ckian HarsiaBiaeHoi 0e3B0Ib(hpaMOBOi MIBUAKOPI3aIBHOI CTAJII.

3. Pozpobutn  pexxumu  TepMOOOpOOKHM  HariaBieHoOi  Oe3Boiib(hpaMoBOi
IITBUJIKOPI3aJIbHOI CTaJl.

OCHOBOIO TEOPETHYHUX JTOCHIIKEHb MOCTYKUJIN POOOTH aBTOPIB BITUMU3ZHSHOI 1
3apyO1’KHOI JIiTepaTypu B 00JACTI €IEKTPOyTOBOrO HaIlIaBICHHS.

JI71st IpoBeICHHS €KCIIEPUMEHTAIBHUX JOCTIIKEHBb Y po00TI OyJI0 BUKOPUCTAHO:
€JICKTPOAYTrOBE HAIUIABJICHHS JOCHIIHUX 3pa3KiB, sSKe MPOBOAWIIOCA B JiabopaTopii
kadenpu «OT3B» IJIMA.

OOpobOka pe3yabTaTiB JOCTIIKEHb MPOBOJWIIACS 3 BUKOPHUCTAHHAM CTATUYHUX
METO/IB 1 METOAIB 0araropa3oBOro IJIaHYBaHHS EKCHEPUMEHTY 3 BUKOPUCTaHHSIM

I[TEOM Ta nakeriB npukiaaaux nporpam MS Excel u StatSoftStatistica.



JlocniKeHHSIMA ~ BCTAHOBJIEHO, 10 OTPUMAHHS MaKCUMAaJlbHOi B'A3KOCTI 1
MilHOCT1 HariaBiaeHoi craimi 100X4MSD2(Zr) MoXIMBO MICs MPOBEAEHHS IPOIECY
3arapTyBaHHS, 10 TIOYMHAETHCA 13 3HIKeHUX Temneparyp 1100 - 1050°C.

B pesynbrari BUpOOHMYMX BHOpPOOYyBaHb BCTAHOBJICHO, IO CTIMKICTH
MITAMIIOBOTO  XOJIOJTHOBHUCAJIOYHOTO 1HCTPYMEHTY, HAIJIaBJICHOTO CaMO3aXHUCHUM
MOPOIIKOBUM JAPOTOM, W0 3abe3nedye oJiepKaHHS HAIUIaBJICHOrO0 METally THUITY
100X4M5®2(Zr), nepeBepirye B 1,5-2 pa3u CTIAKICTh CTaHJIAPTHOIO IITAMIIOBOTO
THCTpyMeHTY 31 cTanni 6 X6B7MO.

O6unactp BUKopucTanHs. HamaBiieHHs ITaMIIOBOrO 1HCTPYMEHTY, IO MPAIIOE B
YMOBaX JTUHAMIYHOTO HABAHTAXKCHHS 1 IMiIBUIIIEHOTO 3HOCY.

BucHoBku:

1. IlpomucnoBi BuUnpoOyBaHHsS TOKa3alu, IO PO3POOJICHUN camMo3aXxUCHUMN
MOPOIITKOBUN NIPIT JJIS HAIUIABJICHHS IITAMIIOBOTO 1HCTPYMEHTY JO3BOJISE ITiIBUIIATH
HoTo mpare31aTHICTh 32 PaXyHOK CIOJTY4YeHb AKICHOTO CKJIay, CTPYKTYPH Ta TEPMIYHOI
00poOKM HAIJIaBIIEHOTO METamy.

2. BcraHoBiieHa MOXJIMBICTh PETYNIOBaHHS 3MIHM 3HAUEHHS MEXaHIYHHX
BJIACTUBOCTEH 3aJIEKHO B1JI YMOB pOOOTH HAIUIABIEHOTO 1HCTPYMEHTY 1 BapilOBaHHS

PI3HUX PEXHUMIB TEPMIYHOI 0OPOOKH.

HAIUUTABJIEHHA, CAMO3AXUCHMUIA TTOPOIIIKOBUI JPIT,
IITAMITIOBUM THCTPYMEHT, HEMETAJIEBI BKJIIOYEHHS, TEPMIUHA
OBPOBKA, MEXAHIYHBI BUITPOBYBAHHA.



ABSTRACT

«RESEARCH WELD METAL AND IMPROVEMENT OF TECHNOLOGY OF
SURFACING OF IT AS IT APPLIES TO RENEWAL OF COLD STAMPS»

Master's thesis on a specialty: «Technology and equipment for weldingy.
Student of gr. WP 11-1m DSMA Miroshnichenko A.S.- Kramatorsk 2016.
The work contains the English: 157 page, 21 figure, 30 table, 10 posters.

The object of the research. The process of formation of the deposited layer for arc
surfacing economically alloyed speed steel.

The subject of the research. The mechanism of fusion weld material with the base
metal in electric arc surfacing with the definition of heat treatment of the deposited
layer.

The aim of the thesis is to study the metal, manufacturing technology and heat
treatment of the weld stamp tools.

To achieve this goal in the work delivered and solves the following main tasks:

1. Explore the influence of alloying elements on the basic properties of the weld metal,
which determine its operational durability.

2. Develop a composition of deposited without tungsten high-speed steel.

3. Develop regimes of the heat treatmen of deposited without tungsten high-speed steel.

The basis of theoretical research was the work of the authors of domestic and
foreign literature in the field of electric arc welding.

For carrying out of experimental researches in the work was used electric arc
welding prototypes, which was made in the laboratory of the department of «kEquipment
and technology of welding production» of DSMA.

Processing of the results of research carried out using static methods and
techniques of experimental design with repeated use with the help of the PC with the

use of packages of applied programs MS Excel, StatSoft Statistica.

Studies have found that getting the maximum viscosity and strength surfacing
steel 100X4M5®d2(Zr) possible after the hardening process, beginning with lower



temperatures 1100 - 1050°C.

As a result, production tests revealed that resistance stamp cold heading tools,
surfacing  self-shielded  flux-cored wire that provided a weld metal
typel100X4M5d2(Zr), superior resistance to 1,5-2 times the standard stamp tools of
steel 6X6B7M®.

Scope of use. Surfacing stamp tools, working under dynamic loading and
excessive wear.

Findings:

1. Industrial tests showed that the developed self-shielded flux-cored wire for
surfacing stamp tools improves its performance through a combination of qualitative
composition, structure, and heat treatment of weld metal.

2. The possibility to change the control of mechanical properties depending on

the operating conditions surfacing tools and varying different heat treatment regimes.

SURFACING, SELF-SHIELDED FLUX-CORED WIRE, STAMPING TOOLS,
NON-METALLIC INCLUSIONS, HEAT TREATMENT, MECHANICAL TESTING.



