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Abstract

In the article the questions of development of construction of the closed ventilation and filtering system
(CVFS) are considered on cleaning of air-gas mixture at deposition. The offered system consists of gas in-take,
filters, containers for assembling of hard parts, hard constituent of welding aerosol (TSSA), by the gaseous
constituent of welding aerosol (GSSA) and corps, special vent system with adjusting of speed and volume of
extraction. Conducted research for cleaning of welding aerosols (SA) at deposition of high wear proof alloys of
type of sormite with the use of the CVFS. Special CVFS is used, filters in particular mechanical, electric,
chemical (sorption). Extraction of air-gas mixture from the area of melting of electrode and welding bath of is
carried out by the pipe of small diameter, with adjusting of speed and volume of extraction passes the system of
filtration the special vent system where clears up from TSSA. Thus cleared gas mixture is used as gas defense at
depositing.

It is necessary it is not simple to catch SA, but to filter in the closed system, clean and give filtered clean
y air in the area of deposition, technology and metallurgical properties of process of depositing must not be
broken here. Features of the mechanical cleaning are in technologies of deposition, characterized that air-gas
mixture has a temperature which influences on a sorbent. The mechanical cleaning by the centrifugal chamber of
cleaning (CCC) is the modernized cyclone filter where centrifugal forces and gravities were used. Differs from
existent cyclic filters a presence by a conical spiral insertion and rearranged surface of cone which engulfs it. In
the entrance tangential union coupling appears, divided aero mixture into a few streams of entered in a spiral
insertion. In the electric filter (electrostatic) electric forces operate on particles and gas molecules (based on
the phenomena ionization of gas molecules, by an electric charge in the electric field). An electric charge is
revealed to the particles, and they under the action of the electric field are besieged from a gas stream. If such
gas, containing the several of transmitters of charges, to place between electrodes, connected with the
source of high voltage, ions and electrons will begin to move to on power the field lines. This is important
during neutralization of GSSA.

Keywords: harmful matters, welding aerosols, closed ventilation and filtering system, gaseous
constituent of welding aerosol, mechanical filter, electric filter.

Introduction

Receipt of deposited metal with necessary wearproofness provided application, as a rule, depositing
material of containing the alloying elements of the required amount. At depositing of high-alloyed of wear proof
alloys the far of TSSA is selected, GSSA, polluting environment [1-4].

For the decline of selection of harmful constituents in air-gas medium during the lead through of
deposition works need development of additional devices for their catching. By the area of tribology researches
are the processes, of frictions, wears [1].

In it turn of process this to work-hardening of iron and steel machines, it is the real decision of task of
wear of machines and mechanisms.
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The filtration and ventilation systems are in-process [2-3] presented which partly decides cleaning of
GSSA and TSSA at welding and depositing of wear proof alloys. Offered CVFS allows to clean SA here saving
chemical composition for forming of deposition guy-sutures without extract in an atmosphere.

At welding or deposition in-process of a vent system the optimum mode of speed of sucking of volumes
of the deleted air-gas mixture is set for providing of necessary chemical composition of deposited metal or
welding guy-sutures.

Different foreign analogues are in-process [4] considered on filters and vent systems applied in a welding
and surfacing production with extract in the atmosphere of TSSA and GSSA, that worsens the sanitary-hygienic
indexes of environment

The objective of the article

Development of construction of CVFS, to find optimum technical decisions and decrease TSSA and
GSSA, improve the working conditions at deposition of taking into account international standards.

Main materials

Development of construction of CVFS with the use of the special filters allows to neutralize harmful
matters, and air-gas mixture. Air-gas mixture is taken away from the area of melting of electrode material and
welding bath the special gas sampler passes filtration through the system of the special filters TSSA and GSSA
delete in which. In same a gas sampler consists of pipes of different diameter, which are disposed in a demi hull
and set in the area of melting of electrode metal.

Extraction of air-gas mixture from the area of melting of the electrode and welding bath is carried out by
the pipe of small diameter of fig. 1.b (1) the special vent system with adjusting of speed and volume of hood and

passes the system of filtration, where clears up from TSSA presented on fig. 1.

Fig. 1. Presented in CVFS at localization and SA neutralizes at deposition: a) there is an of principle chart of delete of
harmful matters and SA on-condition: 1 — filter three-stage; 2 — pump; 3 —supply of air after filtration; 4 —-suction of
harmful matters and SA; 5 — deposition automat; 6 — deposition deposited metal; 7 —-measuring from the help of gas
analyzer. b) specially developed adaptation for suction of harmful matters and SA, and serve of the filtered air in a
working area: 1 — -chamber for suction of SA (on walls particles of dust and soot are visible); 2 — chamber of supply of
the cleared air after filtration.

Where upon, the cleared gas mixture is used as gas protection at deposition [5]. It is necessary not simply
to catch SA and to filter in the closed system, clean and give the filtered clean air in the area of deposition, here
must not be broken technologically and metallurgical processes of deposition. Offered CVFS simple and reliable
in exploitation. The closed ventilation and filtration system consists of 3" filters: mechanical; electric; chemical
(sorption).

Features of the mechanical cleaning are in technologies of deposition, that air-gas mixture is characterized
the temperature of T= 800...900°c away from the area of melting of electrode material. It is necessary to chill
due to corrugated aluminum hose which reduce a temperature. A temperature influences on to the robot of
sorbent. Mechanical cleaning by the centrifugal chamber of cleaning (CCC).
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The modernized cyclone filter (centrifugal forces and gravities were used) [6] of which differs from
existing a presence by a conical spiral insertion and rearranged surface of cone which engulfs it. In exit
tangential union coupling appears, divided aero mixture into a few for-currents of entering in a spiral insertion.
There is more intensive transformation of energy of pressure to kinetic. Thus force of static pressure is already

comparable with weight of particles and excels it. On fig.2. the mechanical cleaning is presented by CCC.

Fig. 2. Mechanical cleaning CVFS by CCC: 1- spiral insertion; 2 — cleaning of SA; 3 — exit from the insertion
of SA; 4 — container with particulate dispersible compounds

A determinative is independent motion of certain amount of spiral streams and cleared stream to the
exhaust. In the process of such motion the increase of circuitous speed of aero mixture can attain on an output 70
m/s, that results in the large concentration of sputtering particles. In the entrance tangential union coupling
appears, divided aero mixture into a few streams of entered in a spiral insertion. On an exit from an insertion
here speed of current of air is made by 50...70 m/ss.

Electric filters their principle of action explained action of electro--static forces. Electric forces operate
on particles and gas molecules, based on the phenomena of ionization of gas molecules the electric field. An
electric charge is revealed to the particles and they under the action of the electric field are precipitated from a
gas stream.

If such gas, containing several of transmitters of charges, to place between electrodes, connected
with the source of high tension, ions and electrons will begin to move to on power the field lines . That
provides at neutralization of GSSA. TSSA in electrostatic precipitators clear up:

- sputtering d particles move to the electrodes with an opposite sign;

- precipitated on these electrodes; a dust, settling on electrodes by the shaken device, precipitated.

Practically charging of particles is performed at the key-in of particles through the crown of direct-
current between the electrodes of electrostatic precipitator. The general view of electrostatic precipitator is
resulted on fig.3.

On crowning electrodes the direct current of high tension is given 30...60 kV. Crowning an electrode
has subzero polarity usually, an precipitating electrode is earthed. It is explained that a crown at such
polarity is more steady, mobility of subzero ions is higher, than positive. The last circumstance is related to

the acceleration of charging of sputtering. On a fig.3. the structural chart of electric filter is offered in CVFS.

e, - 4
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Fig. 3. Structural chart of electric filter in CVFS: 1 — thin wire rods; 2 — is created the electric field between
electrodes, connected with the source of high tension; 3 — plates drank for besieging; 4 —container for
collection was drunk including; 5 — shaking device; 6 — corona electrode.
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Conclusions

1. The construction of CVFS is offered for the decline of selection of harmful constituents, formed in an
air-gas environment at deposition of wear proof alloys.

2. The improvement of alloying in deposited metal will allow to improve the process of work-hardening
of machines, it is the real solution of task of wear and is the area of tribology researches.
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Yirapsos B.B., Jlorsinos FO.B. 3amkHyTa (iNbTPOBEHTIISIINHA CHCTEMA TSI OYMIIIEHHS 3BapIOBAILHUX
aepo30JIiB IPH HaIlIaBJIEHHI

VY crarTi pO3MNISHYTI NMUTAaHHS PO3POOKH KOHCTPYKIII 3aMKHYTOi (iIbTPOBEHTWIAIIIHOI CcHCTEMHU
(CFVS) mo OuMIICHHIO Ta30MOBITPSHOI CyMiln mpu HaruiaBieHHi. [IpomoHOBaHa cHcTeMa CKIAJa€ThCs 3
ra3oBoro 3abipHuka, QiIbTPiB, KOHTEHHEPIB I 30ipKM TBEPIMX YACTHH, TBEpAA CKJIQJ0Ba 3BapIOBAILHOTO
aepozonst (TC3A), ra3zomomiOHOIO CKIaJ0BOIO 3BaproBasibHOro aepozoist (I'C3A). i kopmycH, cremiaabHOI
BEHTWIAIIIHOT CHCTEMH 3 DPETYIOBAHHAM IIBHIKOCTI i 00'€eMy BHTSKKH. [IpoBefcHI TOCTIKCHHSA IS
OUUINCHHS 3BapIOBAJBHUX aepo30iiB (3A) MpH HAIUIABICHHI BHCOKOJIETOBAHUX 3HOCOCTIMKHX CIUIABIB THITY
copmaiir 3 BukopucranHsM  cuctremMun CFVS. 3actocoBytothes cremiansai CFVS, ¢inbtpu 30kpema
MeXaHIYHHUH, eJeKTPUYHUM, XiMidHMi (copOuiiinuii). HeoOxinHO He mpocto ynoBuTH 3A, a BiadiasTpyBaTH B
3aMKHYTI CUCTEMIi, OYUCTUTH 1 TONATH Bi(UIFTPOBAHUN YHCTI ¥ MOBITPSI B 30HY HAIUIABJICHHS, IPU [[bOMY HE
MAalOTh ITIOpYIIEHI TEXHOJIOTIS 1 MEeTaIypriliHi BIACTHBOCTI MPOIECy HATUIABJICHHS.

Oco0nuBOCTI MEXaHIYHOIO OYHMIIECHHS B TEXHOJOTISIX HAIUIaBJICHHS, XapaKTepU3yeETbCs THM MIO
ra3omoBIiTpsIHA CyMIll Ma€ TEeMIeparypy, sSKa BIUIMBa€ Ha COpOEHT. MexaHiuHe OUYMIEHHS B TEXHOJOTISAX
HAaIUIaBJICHHS, XapaKTePU3YEThCS TUM IIIO Ta30MOBITPSHA CyMIlll Mae TeMIIepaTypy, sika BIUIMBAE Ha COPOEHT.
MexaHi4He OUMIIECHHS 3a JIOMOMOIOI BigueHTpoBoi kamepu ouunineHHs (BKO) — ne wmozaepnizoBanumit
UUKJIOHHUN (ibTp /€6 BUKOPUCTOBYBAJIMCS BIJIIEHTPOBI CHIIM 1 CHJIM TSDKIHHS. Biapi3HsieTbes BiJl iCHYHOUHX
LIUKJITYHUX (DIIBTPIB HASBHICTIO KOHIYHOIO I'BHHTOBOIO BCTABKOIO 1 TIep(opoBaHOIO MOBEPXHEIO KOHYCA, KU 11
OXOIUTIOE. . Y BXIJJHOMY TaHI'€HIIaTbHOMY MaTpyOKy YTBOPIOETBHCS, aepOCyMIllli PO3JIUIIETHCS HA JIEKiIbKa
MIOTOKIB THX, 10 BBOJISITECSl B TBUHTOBY BCTaBKY.

Y enekrtpuuHoMy QinbTpi (€MEKTPOCTATHYHI) HA YACTKU 1 ra30BI MOJNEKYJIH JIIOTh €NEKTPHYHI CHIIH
(3acHOBaHMH Ha SIBHII 1OHI3allil TA30BHX MOJIEKYJ, EJEKTPHUYHUM 3apsJoM B EJICKTPUYHOMY IIOJi).
YacTkaM TMOBIIOMIISIETBCSA CICKTPUYHUN 3apsijl, 1 BOHU M i€ €JIEKTPUYHOTO TOJS OCITaroTh 3 ra30BOrO
NOTOKY. SIKIIO Takuii Ta3, IO MICTUTh JAESKY KUIBKICTh HOCIiB 3apsiiB, MOMICTUTH MIX €JIEKTPOAaMH,
CHOJNIYYEHUMH 3 JDKEPEIIOM BHCOKOI HANpYTH, TO IOHHM 1 €NEeKTPOHHM TOYHYTh PyXaTHUCS 1O CHIOBUMH JIiHISIM
nons. Ile moBaxkHOo mpu Heitrpamizaiii ['CCA.

KurouoBi cioBa: mKiIMBI pedyoBMHM,  3BaploBajibHI aepo30lli, 3aMKHYTa (UIbTPOBEHTHIALIHA
chcTeMa, ra3oroiOHil CKIaqoBiii 3BapOBAILHOIO aepo30Jisl, MEXaHIYHUI (DIIBTp, EACKTPUUHUH (QIIBTP.



