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Main the Oretical Provisions of Grain Material Separation in Air Channels with

Unequal Air Flow Speed

The article considers the increase of efficiency of grain materials separation in pneumatic vertical
channels by determining the rational shape and parameters of material supply, as well as the geometric shape of
the pneumatic channel and options for separation into fractions.

Regularities of change of trajectory and speed of movement of material in pneumatic vertical channels
of round section with the lower unloading of material are received. The regularities of particle motion in the form
of a material point were determined taking into account air resistance forces, friction forces, Magnus and
Zhukovsky forces, material moisture and density based on a theoretical study of grain fractionation in pneumatic
vertical channels.

Using the proposed dependences for the design of air separators, it is possible to determine the initial
rate of introduction and the direction of entry of grains into the air stream, which are the initial conditions for
determining the trajectory of material in air channels with lower material discharge.
air flow, grain material, Magnus and Zhukovsky forces, variable air velocity, trajectory, fractionation
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[ligBUIIIEHHS] JTOBrOBIYHOCTI POJIMKIB-CJIEKTPOJIIB TPHU
CJIEKTPOKOHTAKTHOMY HAaILJIaBJICHHI JeTajieil MOO1IbHOI
CLJIbCHKOTOCIIOIAPCHKOI Ta aBTOTPAHCIIOPTHOT TEXHIKU

Butpatn Ha peMOHT Jeraseii MOOUIBHOI CIIBCHKOTOCIOAAPCHKOI Ta aBTOTPAHCHOPTHOI TEXHIKH
MOCTIHHO 3pOCTal0Th, TOMY aKTYaJIbHUM € IHTaHHS IOLIYKY HEJOPOTHX TEXHOJOTiH iX BigHOBiIeHHS. [lo Takmx
TEXHOJIOTIf BITHOCHUTBCA EJCKTPOKOHTAKTHE HarulaBieHHA. OMHIEI0 3 TPUYMH, IO CTPUMYE MIHPOKE
3aCTOCYBAHHS I[HOTO CIIOCO0Y, € HI3bKa 3HOCOCTIHKICTh POTHKA-EIEKTPOA.

VY nocmiKeHHI po3risagaiyd YMOBH poOOTH PONHKIB-€IEKTPOIIB, MIIHICTh 3BapHOTO 3’ €THAHHSA IIPH
3aCTOCYBaHHI IHCTPYMEHTY 13 PI3HHM CTYIIEHEM CIIPAIOBaHHS. BCTAaHOBICHO, IO CIPAIFOBAHHS pOJIMKA-
€JIEKTPO/Ia TIPU CJICKTPOKOHTAKTHOMY HAIJIaBJICHHI HETATUBHO MO3HAYAETHCS HA MIIIHOCTI 3BAPHOTO 3'€HAHHS
METAJIONIOKPUTTSI 3 OCHOBOIO uepe3 3MeHINEeHHs jedopmalii mnpucagHoro aApoTy. [IoBHICTIO KOMIEHCYBaTH
HEeraTWBHUW BIUIMB CIIPALIOBAHHS €JEKTPOAY Ha SKICTh 3BapHOrO 3'€JHaHHS KOPHTYBAaHHSM TEXHOJIOTIYHHX
PEKUMIB HaIUIaBJICHHS HE BJAETHCS.

B pesymprati po3poOmimm pekoMeHmarii mo BHOOPY Marepialxy i po3MipiB pOJHKIB-SIEKTPOMIB, IO
3aCTOCOBYIOTHCS TIPH €IEKTPOKOHTAKTHOMY HAIlIaBICHHI JeTajgeldl MOOUIBHOI CUTBCHKOTOCIIONApCHhKOT Ta
TPAHCTIOPTHOI TEXHIKH.
€JIEKTPOKOHTAKTHE HAIIJIABJICHHS, POJIHK-eJIeKTPO/, MPUCATHHIA JPiT, 3HOCOCTIHKICTh, METAJIONOKPHUTTS
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IloBbllIeHHE TOJTOBEYHOCTH POJIHMKOB-3JIEKTPOA0OB IIPH 3.]'IeKTp0K0HTaKTHOI7[ HaIlJIaBKe

AeTajieil MOOMJIbHOM CeJIbCKOXO03MCTBEHHOM M TPAHCIIOPTHOM TEXHUKH

Pacxompl Ha peMOHT neraneld MOOWIBHOW CEeNbCKOXO3SIICTBEHHOW M aBTOTPAHCIIOPTHON TEXHHKH
MIOCTOSTHHO PACTYT, MOITOMY aKTyaJIeH BOIPOC MOMCKAa HEIOPOTHX TEXHOJIOTHIl MX BoccTaHoBIeHHS. K Takum
TEXHOJIOTHUSIM OTHOCHUTCSI 3JEKTPOKOHTAaKTHas HaruiaBka. OIHOW W3 NMPHYUH, KOTOpas CIACPKHUBACT IIHPOKOE
MIPUMEHEHHE 3TOTO Croco0a SBISETCS HU3Kas K3HOCOCTOWKOCTh POJIMKA-IJIEKTPO/Ia.

B wuccienoBannu paccMarpuBali yCIOBHSL PaOOTHI  POJIMKOB-DJIIEKTPOIOB, IPOYHOCTH CBApHOTO
COEUHEHUS] IPU NPUMEHEHUH MHCTPYMEHTA C Pa3HOW CTENEHBI0 M3HOCA. Y CTaHOBJIEHO, YTO U3HOC POJIMKA-
ANEKTPOAa MPH INEKTPOKOHTAKTHOM HAIUIAaBKE HEraTHMBHO CKAa3bIBAETCS HAa MPOYHOCTU CBAPHOIO COEIUHEHUS
METAUIONOKPBITHE C OCHOBOW M3-32 yMEHBLICHUs AedOpManuy IpUCAJOYHOM IpOBOJOKH. [lomHOCTBIO
KOMITEHCHPOBATh HETAaTHBHOE BIMSHHE W3HAIIMBAHUS OJIIEKTPOJa HAa KadecTBO CBAPHOTO COCIMHEHHS
KOPPEKTUPOBKOM TEXHOJIIOTMYECKUX PEKUMOB HAIUIABKU HE YAAeTCs.

B pesynprare ObuTH pa3paboTaHBl PEKOMEHIAIMKM MO BBIOOPY MaTepHala M pa3MepoOB POJHKOB-
9JIEKTPOJIOB, IPUMEHSIEMBIX MPH 3JICKTPOKOHTAKTHOW HAIJIABKE JeTaicli MOOMIBHON CEIbCKOXO3SIMCTBEHHON U
TPAHCTIOPTHOM TEXHUKH.
3J1eKTPOKOHTAKTHAS  HAIJIABKA, POJMK-JIEKTPO/A, TNPHCAJ0YHAsi MPOBOJIOKA, M3HOCOCTOHKOCTD,
MeTaJVIONOKPbITHE.

IMocranoBka nmpodJemu. CrpamroBanHs JeTaneid MoOITbHOI CLTBCHKOTOCTIONAPCHKOT
Ta aBTOTPAHCIIOPTHOI TEXHIKM TPHU3BOJE M0 3HIKCHHS iX TATOBOI MOTYXHOCTi, PoOOYOi
IIBUIKOCTI, MiJABUIIEHUM BHUTpAaTaM IMaJUBO-MACTHJIBHUX MaTepiajiB, a TaKOX IMiABHUINECHHS
3aTparT Ha TeXHiuHe oOciyroByBaHHs y 3 — 4 pasu [1]. Burparn Ha peMOHT MOCTiIHHO
3poctaroTh, npuaomy 10 50 — 70% Burpar nmpunanae Ha 3anacHi yactunu [1, 2]. B Takux
yMOBaX BCE aKTYyaJbHIIIMM IOCTA€ MHUTAHHS IONIYKY HEJOPOTUX TEXHOJIOTIH BiJHOBJICHHS
3HONICHUX JeTajieil MOOUIbHOI CITBCHKOTOCHOJAPCHKOI Ta aBTOTPAHCIOPTHOI TEXHIKH.
JHocmipkenusmu [3 - 5] mokasaHo, 110 BiJHOBIIIOBATH JeTali €eKOHOMIYHO BHTIIHO TaK-iK €
MO>KJIMBICTh TIOBTOPHOT'O BUKOPUCTAHHS OJIM3BKO 65...75% crnpaiiboBaHUX AeTaleH.

Tomy ocobimBe 3HaUYECHHSI MAlOTh TEXHOJIOTI, sIKI JI03BOJISIIOTH BiTHOBJIIOBATH JACTall
0e3 CyTTE€BOTO 30UIBIIEHHS MaTepiaibHUX BHUTpPAT — 1€ TEXHOJOTIi eleKTPOKOHTAKTHOTO
Hartasnenns (EKH) [3 - 7].

BaxxnuBoro yactunoro ycranoBku ansi EKH e ponuk-enextpos. OaHi€ero 3 NpuyuH, 10
cTpuMye mmpoke 3actocyBaHHsi criocody EKH, € Hu3pka cCTilikicTh ponuka-enexTpona. B
JAaHUI Yac TPOBEJEHO Mallo JOCTiIKEeHb MO BHBYEHHIO MPOIECY 3HOIIYBAHHS POJUKIB-
SJICKTPO/IIB 1 MiIBUIIICHHIO X 3HOCOCTIUKOCTI.

AHali3 OCHOBHHX jochilkeHb i mnyoOaikanmiii. Cepen BiIOMHUX — BUEHHX
JOCTIPKEHHSIMI TEXHOJIOTIYHHMX IPOIIECIB BiTHOBIICHHS CIPAI[bOBAHHUX JETAJICH MOOUIBHOI
CLIbCHKOTOCTIOAAPCHKOI Ta aBTOTPAHCIOPTHOI TexHikM 3aiimanmucs b.M. Ackunasi,
J.I'. BamguBacos, E.JI. Bomouk, M.I. [ouenko, B.A. yOposcekuii, B.A. EmenbsHOB,
B.I. Kazapnes, [0.B. Kmmmenko, [.C. JleBunpkuii, B.Il. Jlansakia, FO.H. Ilerpos,
M.M. CesepueB, A.l. CemniBanoB, LE. VYapman, M.M. ®apxmaros, M.I. YeproBou,
B.I. YepnoiBanos, B.A. Illagpuyes. 3aBasku iX AOCHIHKEHHSM B TEIEPINTHIA Yac MIUPOKE
PO3MOBCIO/DKEHHSI OTpUMAaJId TeXHOJIOTii BimHOBieHHS BaniB EKH crampHHX CTpidok i
MIPUITIKAaHHSAM METaJeBUX MOPOIIIKIB.

[Tpu 1ibOMy HaHOIIBII JEIIEBUM 1 IOCTYITHUM MIPUCATHUM MaTepiajioM y MOpPIiBHAHHI 13
CTaJILHUMU CTPIYKaMHU 1 METaJIeBUMHU MOPOIIKaMH € MmeTaneBl ApoTu. Lllupoke 3acTtocyBaHHsS
metaneBux apotiB npu EKH crpumye nedinut HEOOXiAHOTO TEXHOJIOTIYHOTO OO0JIQJHAHHS.
Kpim Toro, e Bupimeni nmoBHicTio TexHojoriuni nmutanass EKH. TlotpeOyroTh qocimimkeHHs
TEXHOJIOT1YHI TMapaMeTpH, SKi 3a0e3MeuyloTh BHCOKY MIIHICTh 1 SKICTh  BIJHOBJIIOBaHHUX
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nokputTiB. Takox HemonikoM EKH e migBumieHe cmpaifoBaHHS 1HCTPYMEHTY — pOJIMKa-
enextpoaa [4, 8].

IMocranoBka 3aBaanHsi. Ha OCHOBI mpoBeACHHX JOCHIIKEHb PO3POOUTH
peKoMeHallii, K1 3a0e3mevarh MiIBUIICHHS TOBrOBIYHOCTI posiHKiB-enekTpoaiB mpu EKH.

Bukiax ocHoBHOro wmarepiajy. baraTokpaTHuil BIUIMB TeMIOEpaTypu 1 THUCKY
HaIUIaBIIOBAIBHUX JIPOTIB HA POJIMK-CIIEKTPOJ NPHU3BOAUTH JO MOro TOCTYIIOBOTO
cipaitoBadHs. CrpaifoBaHHS sBIIsi€ COO0I0 KUTBIIEBY KaHABKY 3 JAyXKE MAIUMHU MONEPEUHUMU
po3Mmipamu, 6e3 4iTkoro KoHTYpY (puc. 1) [8].

WI
It

1 — BaJ1, 1110 HAIUTABIISETHCS, 2 — IPUCAJHUI IPIT; 3 — POIMK-EICKTPOI;, 4 — KijIblieBa KaHABKA CIIPAIFOBAHHS;
5 — MeTaonoKpuTTs; 6 — APYruil POIUK-CICKTPO

Pucynok 1 — dopmyBaHHS €JI€KTPOKOHTAKTHUM HAIUIABJICHHSM 1 (QOpMyBaHHS
KaHaBKH CIIPALIOBAHHS

Joicepeno: pospobneno asmopamu 3 euxopucmannsiv [3, 4, 6, 8]

VYV OBIZHUKOBIN JliTepaTypi QyKe€ Majl0 BiJJOMOCTEH MPO 3HOCOCTIMKICTH POJIUKIB-
€JIEKTPO/IB, MPUBOAATHCA JHIIE (i3UKO-MEXaHIYHI XapaKTePUCTUKHU Pi3HUX MatepiaiiB. Tomy
OyJi MpOBEJEHI EKCIEPUMEHTANTBHI JOCHIKEHHS 3HOCOCTIMKOCTI POJIMKIB-€JIEKTPOIIB, SK1
BUTOTOBJICHI 3 PI3HUX MaTepiaib.

HarumaBismu 3pasku giamerpom 50 MM i3 crami 45 mpy>KHHHUM JIPOTOM JliaMeTPOM
1,8 MM Ha HacCTymHMX peXHMax: CTpyM HarutaBieHHA 7,0 KA; KoJoBa IIBUIKICTH OOEpTaHHS
3paszka 20 mm/c; 3ycwuis Ha posnky 1,2 kH. TpuBaiicTh iMITyJIbCiB CTPyMYy i May3 Mi>K HUMH
ckiaagamu BiamosimHo 0,04 ¢ 1 0,08 c. 1 perynoBaiy THUPUCTOPHUM IepedOUBaUEM.
BumnpoOyBaHHs Ha CHOpaliOBaHHS NPOBOJWIM 3 BHKOPHCTAaHHSIM POJIHMKiB-EJEKTPO/IIB
miamerpom 300 MM i rapsiuekaranoi mimi, 3 Oponsu bp.HBT, bp.X (puc. 2).
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1 — enextpon 3 rapsiaekaranoi miji; 2 — enekrpo 3 Oponsu bp.X; 3 — enexkrpon 3 6ponsu bp.HBT;
Ac — yo1a nepepisy KilbleBoi KaHaBKH CIIPALIOBaHHS POJIMKA; Ajp — IIOIIA Eepepi3y NPHCaTIHOTO APOTY

Pucynox 2 — CripaitoBatHsi poOOYHX MOBEPXOHb POJIMKIB €JIEKTPO/IIB B 3aJIIKHOCTI
BIJ YMCiIa NHUKIIB HAIJIaBJICHHS
Hoicepeno: pospobneno asmopamu

CrparroBanHs iHcTpyMeHTY npu EKH HeraTHBHO MO3HAYAETHCSI HA MIITHOCTI 3BapHOTO
3’€IHAHHS METAJIOMOKPUTTSI 3 OCHOBOIO 13-3a 3MeHIIeHHsI Aedopmartii mpucaaHoro apory. Ha
puc. 3 HaBeJcHi, BU3HAUCHI 3TiAHO MociikeHb [3, 4, 7] 3ameKHOCTI SKOCTI 3BapHOTO
3’€IHAHHS B1Jl BEJIMUYUHU CIPALIOBaHHS poO0Y0i MOBEPXHI IHCTPYMEHTY.

['padiku moOy10BaHO JJIs1 ONTUMATIBLHOTO PEXKUMY HAIIABJICHHS, MPU SKOMY BiTHOCHA
ochoBa nedopMallisi MPUCaTHOTO APOTY, IO BIATOBIAAE€ HAIIABICHHIO HECTPAIbOBAHUM
iHCTpyMeHTOM, ckiana €=0,472, 1 qis pexxumy 3 mogatkoBum 3HaueHHsM €=0,300.

3 HaBEJACHHUX PE3yJIbTATIB BUIAHO, IO BXXE NPU HEBEIMKHX CIPAIFOBAHHAX, PIBHUX
0,04...0,05Ap, MinHICTh 3BapHOTO 3’€qHaHHs 3HWXKyeTbcs Ha 30...40% y mopiBHsAHHI 3
AHAJIOTIYHUM TIOKa3HUKOM JUIS HECHpaIlbOBAHOTO pOJIMKa-enekTpona. Lli po3paxyHKOBi
3aJIeKHOCTI 100pe MiATBEPAKYIOThCS Pe3yIbTaTaMU €KCIIEPUMEHTIB.

PesynbraTi BUnpoOyBaHb Ha CIIPAIIOBAHHS ITOKA3yIOTh, 110 ICTOTHE 3HIKEHHS SKOCTI
3BapHOTO 3’€IHAHHS BiJOYBA€THCS MPH 3aCTOCYBAaHHI €NEKTPOJIIB 3 rapsiuekataHol Mijl BiKe
gepes 1,5...2 roguaM poOOTH.

[ToBHICTIO KOMIICHCYBaTH HETAaTHBHUN BIUIMB CIIPAIFOBAHHS CIIEKTPOAY Ha SIKICTh
3BapHOTO 3’€HAHHS KOPHUTYBAHHSM TEXHOJIOTIYHUX PEKUMIB HAIJIaBJICHHS HE BIAeTbes. Lle
BKa3ye Mpo HEoOXiJHICTh 2 — 3 KpaTHOi 3aMiHM TakWX 1HCTPYMEHTIB, MICJsI MPOTOYKU iX
pobourx TOBEpXOHb Ha TOKapHOMY BepcraTi. [Ipm 3acTocyBaHHI OLIBII 3HOCOCTIHKHX,
OJIHOYACHO 1 Ounmbmn goporux enektpomiB 3 Oponsu bp.HBT ponmk-enekTpon 1ocuTh
3aIllpaBUTH OIMH Pa3 3a 3MiHY.

B nmanuii yac Hemae OOIPYHTOBAHHMX PEKOMEHAAIIN 1O BHOOpPY PO3MIPIB POJIUKIB-
eNIeKTPOAiB, 1m0 3acTtocoBytoThess npu EKH. Tomy BuOHMpaTtu po3mip iHCTpYMEHTY cIim 3
yMOBH 3a0€3MeUYeHHS CIPHUITIUBUX YMOB IUIACTHYHOI Jedopmariii mprcaHoro Marepiany.

[Tpu poXoaKEeHHI IMITYJIbCY 3BapIOBAJIBHOTO CTPYMY MIK BaJOM, 1110 HAIUIABISETHCS 1
POJIMKOM-EJIEKTPOJOM TPHUCATHUNA JPIT MEPIOAUIHO PO3ITPIBAETHCS O TUIACTHYHOTO CTaHY 1
0CaKy€eThes 3 00Ky Bajia Ha BEMUMHY 11 13 OOKY poJIMKa-eIeKTpo1y Ha BEIMYUHY ).
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[Ipy onHaKOBHMX yMOBaX HAIUIABJICHHS Ha CIIBBIJHONICHHS 3HAY€Hb OCAIKECHHS
MPUCATHOTO APOTY 3 00Ky Bajna t; 1 3 00Ky posnuka l, iICTOTHO BIUIMBA€E pajiyc poiuka. Jlms
(dbopMyBaHHSI MIIHOTO 3BapHOTO 3’ €IHAHHA Kpallle, SKIIO0 OCHOBHA JedopMallis MPUCATHOTO
IpOTY BiIOyAeThCs 3 OOKy Baja, a He 3 OOKYy pOJMKa, TOOTO SIKICTh HAIJIABJIEHHSI TUM BUIIA,
YUM MEHIIE BiJHOLIEHHS to/ts.

0 002 Q0L 006 008 010 /4’4'

LS

- EKCIICpUMEHTAJIbHA BaHC)KHiCTB; - - - — T€OpPETUYHA 3aJIeKHICTh

Pucynok 3 — BB cripairoBaHHst po0090i MOBEPXHi €JICKTPOy Ha MILIHICTh 3BapHOTO
3’€IHaHHS MPH PI3HUX 3HAYCHHSX BIJIHOCHOT OCHOBOT JieopMartii ApoTy
Jocepeno: pospooneno asmopamu 3 euxopucmanusim [3, 4, 7]

[Tpu pospaxyHKax CKIAJIOBHUX OCAKCHHs MpucagHoro apotry [7, 8], mpuiimanu
HACTYIIHI 3HAYCHHS IapaMeTpiB HariaBieHHs: R,=25 mMm, d=1,8 MM, 6=0,60 mm.

[TinpaxoByBanu 3HAYCHHS CKJIQJOBUX OCA/DKCHHS 11 1t 1S pi3HUX 3HAYCHB pajiyca
poimmka Ry. 3a pesynbraramMu po3paxyHKiB MOOYyI0BaHO TpadivuHy 3aJIe)KHICTh BiTHOIICHHS
to/ts Bix po3mipy Ry ponuka (puc. 4).

B pesyapraTi BUAHO, 1O 31 30UTBIIEHHSM pPO3MIPY €JIEKTPOAY, BiJHOIICHHS
nedopmaniii to/ty 3menmyerscs. Tomy, 30umbIIeHHs niamerpy posmka o0 150...175 mm
MMO3WTUBHO BIUIMBAE HA AKICTh HAIUIABIIEHHS. [loganpiie 30impmeHas R, Ha BimHOmEHHS toft)
BILJIUBAE HECYTTEBO.

PekoMeHs0BaHa, 3 KOHCTPYKTHBHHX MIpKYBaHb, TOBIIMHA POJIUKA-EICKTPO/Ia
10...15 mm.
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Pucynox 4 — CriiBBiTHOIIICHHS CKJIAIOBUX OCAPKEHHS MPHCATHOTO IPOTY MPH Pi3HUX
CHIBBIHOIIEHHIX OCA/KEHHS MPUCATHOTO APOTY 3 00Ky Baury t; i 3 60Ky ponuka .
Howcepeno: pospobaeno asmopamu

BucnoBku. CrpamoBants posrka-enektpojaa npu EKH HeraTuBHO mo3HayaeTbesi Ha
MIITHOCTI 3BapHOTO 3’€THAHHS METAJIOTIOKPHUTTS 3 OCHOBOIO Yepe3 3MEHIIEHHs Jedopmariii
MPUCATHOTO ApOTy. BusBIEHO, MO HANOUIBITY 3HOCOCTIMKICTH MAlOTh POJMKHU-EICKTPOJIH,
poboya yacTWHa SIKMX BUTOTOBJEHa 3 Hikenb-OepmiiieBux Opon3 bp.HBT. Takox BUCOKY
3HOCOCTIHKICTh MAlOTh IHCTPYMEHTH 3 XpOMHUCTOI OpoH3u bp.X.

Bceranosneno, mo s EKH BaniB MOOUIBHOI CLIBCHKOTOCTIOAAPCHKOI Ta TPAHCTIOPTHOT

TEXHIKH HEOOX1THO 3aCTOCOBYBATH HaIIaBIIOBAJIbHI POJIMKHU TiaMeTpoM
300 mm.
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Increasing the Durability of Roller-electrodes in Electrocontact Surfacing of Parts of

Mobile Agricultural and Transport Equipment

During the operation of mobile agricultural and motor vehicles, their connections and parts are activated.
This leads to a decrease in traction power, operating speed, quality and productivity when performing
technological operations. Repair costs are constantly rising, so the question of finding inexpensive technologies
for the restoration of worn parts is relevant. Such technologies include electro-contact surfacing.

One of the reasons that constrains the widespread use of the method of electrocontact surfacing is the
low stability of the electrode roller. Currently, little research has been conducted to study the wear of the
electrode rollers and increase their wear resistance.

The research on search of ways of increase of durability of rollers-electrodes at electrocontact surfacing
is carried out. The operating conditions of the electrode rollers and their operation, the strength of the welded
joint when using a tool with different degrees of operation were considered. The operation of the roller-electrode
during electro-contact surfacing has a negative effect on the strength of the welded joint of the metal coating with
the base due to the reduction of deformation of the filler wire. The results of tests for operation show that a
significant reduction in the quality of the welded joint occurs when using electrodes made of hot-rolled copper
after 1.5...2 hours of operation. It is not possible to fully compensate for the negative impact of the electrode
operation on the quality of the welded joint by adjusting the technological modes of surfacing. This indicates the
need for 2 - 3 times the replacement of such tools, after grooving their working surfaces on a lathe.

Developed recommendations for the choice of sizes of rollers-electrodes used in electro-contact
surfacing of parts of mobile agricultural and transport equipment.
electrocontact surfacing, roller electrode, filler wire, wear resistance, metal coating
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