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Abstract

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. Creation and use of closed fil'tro
vent system (CFVS), serve of the filtered air in area of surfacing and providing safe labour in the workplace of
welder. It corresponds the international standard of 1SO and norms of European Union. Therefore, to execute a
requirement to impermissibility of hit of harmful questions in an atmosphere concordantly Kiotskomuo and to
Parisian protocols.

Key words: electrode materials, surfacing, alloying elements, welding aerosols, oxidation processes,
closed filter ventilation system, deposited metal.

Introduction

Development of technological process of deposition of wearproof alloys with providing of decline of
formation of oxides and losses of alloying elements in a deposition metal. Exposition of basic material. Creation
and use of closed fil'tro vent system (CFVS), serve of the filtered air in area of surfacing and providing safe
labour in the workplace of welder. It corresponds the international standard of 1SO and norms of European
Union. Therefore, to execute a requirement to impermissibility of hit of harmful questions in an atmosphere
concordantly Kiotskomuo and to Parisian protocols.
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Substantive provisions on the rational alloying of metal and forming of wearproof phase are in-process
[2] Safronov in fundamentals of rational alloying of alloys presented. Substantive provisions are in-process
Livshits [3] expounded on alloying of deposition metal, intended for work under various conditions of shock,
abrasive wear, and also influence of alloying elements on formation of carbidic phase and matrix - basic
constituents of alloy.

Purpose of the article

Development of technological process of deposition of wearproof alloys with providing of decline of
formation of oxides and losses of alloying elements in a deposition metal. Exposition of basic material to apply
CFVS.

Main materials

For surfacing apply different deposition materials, different welding-technological properties,
composition and alloying elements, providing the receipt of the required composition and properties in a
deposittd layer.

As a result of melting of electrode metal and flowing of metallurgical processes in the area of burning of
arc and welding bath, there is a selection in the atmosphere of different gases with formation of welding aerosols
(SA). Formative SA consist of hard constituents of welding aerosol (HCWA) and gaseous constituents of
welding aerosol (GCWA ). Welding aerosols, contain harmful matters as a dust and gases, different oxides: CO,
MNO, SiO,, Cr,03, NO, N,0Os, So2, render negative influence on sanitary-hygienic terms in a working area [3-
4].

The amount of harmful excretions depends on the modes of cladding, type of electrode material and its
composition. For mechanized electric arc deposition powder-like band electrode materials are widely used. At
deposition with the use of powder-like ribbon the content ofmaintenance of chemical elements in a deposited
metal goes down due to formation of oxides of alloying elements as a result of their co-operating with oxygen of
atmospheric air, that has influence on properties weld layer.

For diminishing the contet of oxygen in air-gas mixture, appearing in the process of deposition, the
special absorbents in ZFVS, which reduce flowing of oxidizing processes with formation of oxides of alloying
elements, are used. Thus air-gas mixture is taken from the area of burning of arc and welding bath, passes
filtration through the system of the special filters TSSA and GSSA delete in which, whereupon cleared gas
mixture is used as gas defence at deposition [5].

Researches were conducted with the use of powder-like ribbons which had different mandrels, but
provided identical chemical compositions of the deposition metal. Powder-like ribbons, containing mechanical
mixture of powdery components and complex-alloyed alloy in a rodmandrel, were used. The complex-alloyed
alloy (ligature) is the alloy containing the necessary alloyed elements preliminary smelted in an induction stove.

The receipt of particles of the required sizes was produced by gidrogranulyacii, which was after entered in
the complement of mandrel of powder-like ribbon. The indicated powder-like ribbons provided identical
chemical composition of one system of alloying in a weld layer. Making of powder-like ribbons of necessary
sizes was produced on machine-tools which provide the receipt of the One Articulata construction of furnace.

Cladding was conducted on the permanent modes: welding current 700-750 And, tension of arc 28-32 In,
cladding 36 mcode/hour. After cladding n surfacing determined chemical composition of deposwited vtnal was
was denermined threw on maintenance of carbon, manganese, silicon, nickel. For the receipt of reliable results
of estimation produced for 10 measurings for every experiment. In the process of deposition from the area of
burning of arc produced the selection of gas environment with the use of ZFVS.

During work of ZFVS different sorbents and filter elements were probed. General information about
matters, recommended as a sorbent able to absorb oxygen is presented in table 1 [5].

Table 1
General information about the used sorbents

Name of sorbent The biggest aesorbed Kinetic diameter A
molecules

Yugavaralit C,H, 3,6...3,9
Zeolite (C4Hyg)3N 8,1
Zeolite of W SO, 3,6
Zeolite of R- W NO 3,6
Zeolite of L (C4Hg)3N, (C4F9)sN; 8,1
Fozhazit (CaFs): N 8,0
Stil'bit H,0, NH, 2,6
Mordenit shirokoporistiy NHy 2,6
Natrolite (C4Fg)sN 10
Zhismondin N,; O, 3,6
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The results of researches with the use of ZFVS (with the special sorbents) and different types of alloying
charge in composition the rods of powder-like ribbon are smown in a table 2. Application of ZFVS allowed to
delete from an air-gas environment, formed in a proces of cladding of TSSA and GSSA, to reduce the content of
oxygen with the special sorbents.

Maintenance of alloying elements in aweld metal with the use of ZFVS

Table 2

Type of mandrel of Type of surfacing composition of alloying deposition
powder-rod ribbon Type of deposition elements is in the metal of guy-sutures, %

C Mn Si Cr Ni
Mechanical mixture Without the use of ZFVS | 2,55 1,44 2,4 20,6 2,8
of components With the use of ZFVS 2,8 1,8 2,99 21,6 2,92
Complex-alloyed Without the use of ZFVS | 2,70 1,4 2,04 20,4 2,66
ligatures With the use of ZFVS 2,9 2,12 3,06 24,2 3.80

In 1 and 2 presented is chemical composition of weld metal, got at surfacing with the use of powder-like ribbons

cored from mechanical mixture of components and complex-alloyed alloy with the use of ZFVS.
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Fig.1. Chemical composition of depositiec metal at deposition a powder-like ribbon, containing mechanical mixture of
components in composition a mandrel
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alloy in Rod 's composition
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The results of experiments testify to the reduction decline of oxidization of alloying elements in the
process of deposition. At deposition of wear proof alloys it is possible to decrease oxidizing processes, but it is
necessary to conduct the choice of sorbents which can maximally absorb harmful excretions, table.2.

Conclusions

1. The use of ZFVS in the area of burning of arc reduces of oxygen and formation of oxides, at the use of
the proper sorbent, that is instrumental for preservation alloying elements in a weld metal.

2.Alloying elements in a deposited weld metal will allow to improve process of work-hardening of
metallurgical machines, it is the real solution of task of wear of metallurgical machines and are the area of
tribologoicheskikh researches.

3.For reduction of flowing of oxidizing processes at surfacing of high wearproof alloys of type of sormayt
with the use of ZFVS as a sorbent it is recommended to use zhismondi.

4. Creation and use of closed fil'tro vent system (CFVS), serve of the filtered air in area of surfacing and
providing safe labour in the workplace of welder. It corresponds the international standard of SO and norms of
European Union. Therefore, to execute a requirement to impermissibility of hit of harmful questions in an
atmosphere concordantly Kiotskomuo and to Parisian protocols.
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Yirapsos B.B., Jlorsinos F0.B. 3HmkeHHs1 yTBOPEHHS OKCHAIB NPU HAHECEHHI ITOBEPXHEBO-aKTUBHUX
PEYOBHH i3 3HOCOCTIMKHX CIUIABIB.

VY craTTi po3riIsANaloThC MMTAHHS 3MEHIIEHHS BMICTY IIKIJIMBUX PEYOBHH IIPH HAIIaBJICHH] JIETOBAHMX
3HOCOCTIMKMX crutaBiB. [IpoBeneHi JOCHIKEHHS 3 METOI0 BU3HAYEHHS! MOXKJIMBOCTI 3MEHIIEHHS YTBOPEHHS
OKCHIB TpW HAaIIaBJICHHI BHCOKOJIETOBAaHMX 3HOCOCTIHKMX CIUIaBIB COPMITHOTO THITYy i3 3aCTOCYBaHHSM
3aKpUTOI (DUTHTPYBATHHO-BEHTHIIAIIITHOI CUCTEMH, IO 3a0e3Ieuye MiHIMaIbHI BTPATH JICTYIOYHX CJIEMCHTIB ITiJT
Yac YTBOPEHHS OC3/DKEHHX InapiB. Ha BTpaTy neryloumx eNeMeHTIB IiJ] Yac HaIUIaBJICHHS BIUIMBAE PsiA
METaJTypTiiHUX 1 TEXHOJOrYHUX (PaKTOpiB, BKIIIOYAIOYM YaCTKy OCHOBHOTO METajy B HAIUIaBJICHOMY IHapi,
PSKUMHU HAIUIaBJICHHS, TPOLECH OKUCICHHS NpH IUIABJICHHI EJIEKTPOJHOrO Marepially Ta B pO3IUIaBi
3BapIOBAJILHOrO OAceiHy MpH B3a€MO/Ii1 3 HABKOJIMIIIHIM Ta30BHUM CEPEOBUILIEM.

JUist 3MEHIIEHHST BMICTY KHCHIO B Ta30MOBITPSHIM CyMIilll, [0 YTBOPIOETHCS B MPOIIEC] HAIUIABIICHHS, B
3aKpUTiH (iNBTPYIOUid Ta BEHTWISALINHHIA CHCTEMi 3aCTOCOBYIOTHCS CrellianbHI abcopOyroui pedoBWHH, SIKi
3MEHIIYIOTh XiJl OKUCHUX IPOIECIB 3 YTBOPEHHSM OKCHIB JIETYIOUHMX elleMeHTiB. [Ipu 1boMy ra3omnoBiTpsiHa
cyMim OepeThCsl i3 30HM JYrOBOTO TOPIHHSA 1 3BaprOBAIbHOrO OaceiiHy, (iNBTPYEThCA dYEpe3 CUCTEMY
cneuianbHUX (IIBTPIB, B SIKMX BHAAISIIOTHCS TBEPII Ta ra3onoAiOHi KOMIOHEHTH 3BaplOBaJbHOTO aepo30ilio,
ITiCJISt YOTO OYUIIEHA Ta30Ba CyMilll BUKOPHCTOBYETHCS SIK 3aXHCT BiJl Ta3y ITiJ] Yac HarIaBJICHHS.

M#u BUKOPHCTOBYBAJIM MOPOIIKOBI CTPIYKH, 10 MICTSATh MEXaHIYHY CYMIIl ITOPOIIKOBHX KOMIIOHEHTIB i
CKJIaJIHWH JIeroBaHuii cruiaB B cepueBrHi. CIIaBHO-JIErOBaHU CIUIAaB - CIUIAB, MONEPENHbO PO3ILUIABICHUNA B
IHIYKIIHHIA 1medi, Mo MICTHTh HEOOXIJHI JISTyroUi eleMeHTH. YacTHHKH HEeOOXiTHHX PO3MIipiB OTPUMYBAIH
T1IpOrpaHyIsIi€lo, sKi MOTIM BBOJMIIM B CEpPIIEBHHY MOPOIIKOMOMIOHOI CTpiuKH. 3a3HaueHi MOPOIIKOOAIOH]
cMyru 3a0e3nedyBasid OJIHAKOBWH XIMIUYHMH CKJall OAHI€I JieTyrouoi cucrteMu y HaHeceHoMmy mapi. Ilicis
HAIUTaBJICHHs] BU3HAYal M XIMIYHUH CKJIaJ] HAIUTABJICHOTO METajy 3a BMICTOM BYIVIEI0, MapraHillo, KpeMHito,
HiKeJto0. 3aCTOCYBaHHS 3aKpUTOI cUcTeMH (iIbTpalii Ta BEHTWIALIT Jae 3MOry 3MEHIIUTH YTBOPEHHSI OKCHJIIB
JIETYIOUHX €JIEMEHTIB, 110 BUMAarae BH3HAYEHHs KOHKPETHHUX MapameTpiB Ul KOYKHOI'O TPOLECY HaIIaBIeHHS.
CTBOpeHHs Ta BUKOPHUCTaHHs 3akputol ¢inbTpyBanbHoi cuctemu (inbrpa (CFVS), mo nomae dinsrpoBane
TIOBITPSl B 30HY HAIUIaBJICHHs Ta 3a0e3nedye Oe3nevHy Mpaio Ha poOOYOMY Miclli 3BapHMKa. BiH BimmoBinae
MikHapoaHoMy craHiaapty ISO Ta Hopmam €Bpomneiicbkkoro Coro3y. OTxe, BHUKOHATH BHUMOTY IIpO
HETIPUITYCTUMICTh TOTPAIUISIHHS MIKIIMBUX IUTaHb B atMocdepy BianosigHo Kiotchkoro ta Ilapusbkoro
IPOTOKOJIAM.
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