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Ousnl$ui A. A., 3sopL'ocu1t K. O., )KAaHos JL A.
Ha4{osajclsrii rexflFrecKrii }rtrcepcmeT yt(pasn <I(IteBcKxli no.trfiextrrqeq(rd micn ],rr. yh?arrra, ItueB

NEPCIIEKTITBbI IICTOJ'IbSOBAHI{'I AKTIIBXP}TONIIL\ ONrcCOB AJIq APIOHOAYTOBOji
CBAPKLI (A-TIG) BbICOI{OJIE|I4POBAHIibX AyI IEI(Cm,X CTA[Eii
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OcnaHHi aacoJi rto imHo 36inbuunacb gsaza

Oaieqia sqapoaamltt 0o 3a!,rnocgsa4tlt siAo oi srrce 3

cepeAu u 60-n poKis. n. J. A-TIG nexHonotil npu
6uzomoa/1e1lHi 3sapHua rohctrplna,4ixi 3 6uro6uero6a u-,c

man"i. B cnanni np?A(nasneHo oduH r sapiatmie
floAewaozo pBqumKg 4iei mealo orii orc4i^nbHo attt!
aptouodytoeoto r6apmsa He roposiinocmiixux
A$LrcKalux aienen. npu4bo.N! 3anponoHosaHo H 3tq
me&atniwut saLatAie, tn -rno cneuia;tbtur arcosa qJniu,

exaai3 o sa1lui tremo A HaHecen & alrmaJahopiq Ara

!Bur'te|a$ or.ra$utHezutltgtnlx aua6r6 atokltowrr r
peweu t ua rcpositiry cniiriont zeapnuz s'earcau

Die seit.Ien 60erJahre @eltueit bc.Fannte A-TIG-
Schz!,eifltechnologie hatin dat letztenJahrcn bein hgn

. un hochleEiefter gahlen cmart starhe A4fnerhtankeit
aufsich gezoge . Dieser Artikel stellt ein Beispiel der
We it er entu,ic hhng t orh an.lener S chTa eigte chnolo gi at
untel Veruen&ae ahthierender Fh6smittel nit dcm

' Zzepche der Herstellung qualitatio hoch?aeftiger
Schzoei:Inatue aus hochlegierttn konosionsbe:ta dige
Dupler-SDhbn dar. Hierzu zaurde aorgeschlagen
m44licheraoebe aujtretende ne gatio e Wirkungen der
Flussmittcl auf die Korrosionsbestandigheit mit
Eilfe technologischer Maflnahnen (spezielle
Schutzgasmbchu/Ig s6@ie @ nechanisierte A4fuagung
der Akiaataren) zu beseitigen.,

B 2005 rcny ncrroxHnnoG 40 aer c vo,venra ruxola
neparxuap*xq,6n*aqrii rorBjrqe]nsDincnorra3olaxtno

r- H. alrTui1',?\"roql'')i lDllocoB rnr noBrTrreHr.rj1 3OOeI{

IBH(rTIi upoqcccaap]r)Eo-ttyrorot cBapKr BornQpalroBr,N

3.rcmpoAor [1, 2]. Beckr.rc,roporHbre Qrrrocbr Ha ocHoBe

OropxAoB ntelo.rHrDi ri qeioqHo-3erfd.rbHtl\ ]reranroB
Bmtn'Ierrye{*EHaqaErcb/x'rqp:ljlliial]}Eorotrfclalrfypnrqecr

rcIo B(xrAeilc1Elrq na Mer:ru ,rl}a c qcrBro npcArrp€*i4€rtrrq

noptcrocilr rpr.r cBapFe ruraHa- OAHaxo AajrbHet re
Lrccre]roBaxrrs, nporereHHbre B 143C nrr. E. O. IaroHa,
nol(a3a[4 lrro B-r]!'Hr{e ranor€Erraor Ha rrpor{ecc caapxt{
ronrilparoB6]Il sjrer$polor\r B aprofie Be ficrreprrrBagrct
npegFpe44emrev o6pa-eoraHfir flop B nrBdi, HaDri],le sltix
coelxHeHnri B pcaKqnoHHoti 3one clapxr xpnBolllr k
cyqecrBer*ion hoHlpaIallnr ll|llrorc pa3prla ,1 lBMeHelxdr

Jc-noB'in hprcra.Lr'r...,u h I- ar .4.Bapo rroii dahr",.
Pcayrbrara\xr rporexarcqnx OrcxKo-xnMn.recnux x
r4.r rlp ji rFchrni E3aJrnoJcrl-_ Br!" B rno . r:

. rloBfixe]n{er46r'r6rrTff'nrBl1e x'laHoBHomrrct-i.r1r1a;

. l IeFlnIeHIte Lulipltlx,r 3orsr reprfftrecxoro Birr,rflrrrl1

(3rB);
. crxr{€r e }pBIu tx1arclnsxr cnapo.nsxAe@pMa4nt
. BrBrrcr+crocrsla,eHul1eInmnorrmiorisHepir{ co,ryro-

Bpe,veHrnNr porToM nporr3ror.lrrerr}Hocff ryoqecira aproHo-

6r.1ro" oaarrrue 
'|pue.r 

n"IHor .Bapo rnoii nall.rl d

60 '- 80 ". oa-u npo uro-o ner .no\'oG|tsoor.o r.r,H-ii-
fleqr p,3Bnnllo ]xa-%rfiori rerroqoMu, parjlpa6orrc ar.mBil-
pl4orrlrDi Enl(rcoB cpa3'I4qs )o nrtftrKrrM c()claaoM fi rx
BHeApeHrilo [r]r aproHo-A/ToBori cBaprfl { uor6iDpaMoBLnr

3rlcxryorolr Marepr'Drots cpa:;uoo6paar*nm axcna,:fararon-
r . !o . , FrlnoQ/ar.'qe.l3 fv ,r .!'ux,\o-Lr\31\. fto 0r cioi-
crEL\{x, ln]n-ro Mear' [3], Br,rcoxorpo.rsDr cr:uen [4,5j, B

'f- q. noAu€prIlxl\cj1 pa+ nupyorqeuy neperrrrary [6, 7],
arrconorr€r'[poBartsr,Lx crareii aycreHr'nHorc Knacc:I [8, 9],

cnratsoa Haoc}roBer rana [1, 10, 11], a 3a rocreanue 10

rer - rc -,ia!oB uaocHoBe Hr{Xelr |12tal ii lllrovlant [15].
Ilv6:rrnraru.ur orc.recrlerrrnn meqfi:unc]\rB, a :]aren x

np$eHrarir{J{ npoqecca ryroBori cBapft r ro.rlopano8bm
3r'renrpoaoM u aprone ro crorc ahrxBr'rpyoqero 4ftrca B

Dpll]aBcl{or ll1rcn'Ir)'re cuapl<ll B 1993 rcA' [16j nocry: !
nn HoBLff uilt4rnlcoM ( pasamtno \,r(e rfej{a/LvHapo{rintx

ficcneAoBaHnri B l'l.orr HarpaB,reHrxf. Calla rexHo,'lor s
fioiry!flfiaHalaInstrrMoMer )rKe[oKe]refirro ncrlo]s3l'c-
iryro a66peBnarpt' A-TIG.

Bv^ p 
' fc\'. r-n-,1ru ., ot c HtrKDi rppr.rrnle|rjii o

MenarrEMe B(:r3AejicrBr'n Ko)'IoHenroB oJnocoE ria ryoqecc
.lylrroii caapKr Bor6opavoB![v snehrloJloM B aproHq rrpeA-

c1aMeru$Dr B MHoroqtcrreHnbri nyaul]r}C IrrL orcqecBeH-

Hbrx n 3apy6exHb[ aBropoB, [o]rajbrBaeT, lro elnHor{
r{oHqenquu no 3Torry Bonpocy a ni:rcrorr(ee BpeMg se
cFrecTByer. B cooBercrsmr c oanori 1{3 flmo, er nprirrTo
cq,rarEtrrope[arorqpopo']}]fparorQrEr.]e oieryoue(lir
B cBapo'{]oii A.r'e. Bo llepBr,rS 6na4aapr cyrqecraer*ro 6orree

HrcKoti iremponpoBot{Hocrr paurraBncHnoro orroca B

.m€HcHrr c .r'l7 1{ n' o-rlodru,rv \c anno\ L cBrpolc'hm rcr
mo\orxr T, 6 uepe- r|er mq 0xryo 'lafib cB.posrot mrrlsr.
qro, B cloro oqepel!, yMer6 acr pa3repbr znollrroro rrJ{Trrl

117, 181- Bo-B1oprn, rc rnre]n.no pqAa aBropoB, tso3MoxeH

3ariBar sreKrpoHo! npoBo4nlrocrfi MorrekfrJaMn o.{18ca u
IlpoAntlor ero !3ail\foAericTBn{ c ocr{oBHrl\r \reranroM E

neptloepui:iHbl-.{ tnracrKax croI6a Ayflr, t{ro rpr4BoAr4r K

3dJQeloy c,.r.artrs ryroBoro pa3prr:r [ 19, 20].

Crcpo}nxtr{{ Ap)mri rcIaleml!ft ff;taror npc4rot]rern'Ie

aHar-Ilt3y Mcrauypfi{tlecxld Tellilolrix llpoqeccoB B

pe:l{-.oH oii.. 'H".nrpnLT"l" cor,u,. o [21] B.Bita,{.Io
Barxe I1oI AeiicrBr'relr noBepx]rocrHo-ar$fiBHnni s.reveHmB,

O C-;1IlBuHcRrr:i A- A., O 3Bopbrxnr It. O-, O )KnaHoB ,{. A.
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Xnnqecxnii cocraB crar! X2CrNllvIoN22 5 3 (W.-Nr. 1.4462, UNS S 31803)

Fe, % Ct, % Ni, % Mo, % N,% IIDoqre

< 0,030 21,0-n,0 4,5 6,s 2,5-3,5 0,10 0,20
or{o,ro 1,60 % Nln,

4.20 % si

mrcpJ|.afiEDlcj{ no drrocq lipor,rcxorxr rBMer{eHre ryq4{enm
noBepxrocmoro H..rfj{xeuttl ]llrl|lloto MeEULna I'I, Icx orcI-
c rBue, rcM€Herrre HanpaBJelt (oHBelcTr,rBHoro releHrt
Mapmom Iloc,re4req rar mBecnrq oruenaer sa nepeaoc

xr4uroc1x(xcag{omMsm"ala)o'ro6nacr,rc6orceInEl],rR

o6nacrr c 6anee sucoxrM rroBepxnocrH;rM HarrxteHficrf.

flotxo*rq,rrpuqrcnmrnorepfiocrxo ar.rr,Brirrr3nqllrln-

TOB QffOCa nOBepXEOCTHOe taIDKeHIIe ]{iITIKOTO rfeT:UUa

lanHll BGpacraer, To ll TeqeEue MeD]ana (oop]Iulrrfpyerc{

B HarrpaBjreHn{ or lep]rdepxfi cBapoqEofi Bafinhr K e€

q€irrpy. CoomercrleHHo, B 3roM xe Harrpaaleltrl{ npot{c

xoArr 3oaDekrr.rBHuii repenoc rcnaa (s qeHrp ,r grry6r
clapo.trlojt Eamlln),I'Be]nr.nBacrcrr rponap r yMeflr aercrr

lnnprca rrBa [18, 22, 23]- Aoronrrrre.rl,Hr,rM OaKropoM,
fioco6cm)roqlnv E:nposrrem,no floror€ nrwtroro Merann4 a

c!'ieEorareirlHo n renjr4 lDry6b ceapo.JHoii raHrb! a3ropnl

[8, 24, 25] c.ffralor IBerr{genue r"renq)oMrrnrrHor:i crrr1ir

Jlopeuqa r pe:y,rrrare xompax{r A.flr r yBeflrtreHrrq

IlJlo',r'tl(rIx To(a H:r iHoae.

Couacuo 126l <.nar6oree nnu.+roii B,rqercl1 cr.n]tlut,
rpr nolopoii AeiicrByror o6e rpynr1br rpoq€ccor>, Ho B

3aErrdi\focTr.roTc] Lr€prorocolepr{a scepbrrroiorropona

B o.hoBHon \re"aD 1. . 3. x r,r rr-n r'-r' 6,r+tJor ss, o"oil
norcpxrocfiroii irKrBHocrr,ro lJ gr'reprueii cpoAcraa x 3re(-
rporry !l, m nv o6pa3or! Moryr oArolpeMeEro rlrln!lxpo
lmb rrpnBeAesEbre tsLr[e Mcrairr1]?rfiqec(lre n]oqeccr,r B

clapoEroii Balnie r orfi .reclore q)oqecc6r B A/re.
CxeArcr orMerfrb r:ui{e r onpeAeneHrbre cjIoxnoclrr

ria r{ryri rupo(om BHerpeELq A TIG rpo{ccca B npotr3BoA

crBe cBapEirx KoncTpyr\qr{ri, cBrEaHHr,re c orcyTcrnr.reM

olmiva,sHofi) cloco6a flallecerlrr aKrrBaropoB rxl Solflar
cmprmaavoro rrlseurg, noco6nomo6emewmounraroq'to
.,q'OeKr}Bro, r" nen{ rc4r tuHo. Broro BFrF rB. roF,pii
rfljrr€ cBapHom urB.L I-ly6rllla rrpomr:iBleIr{s, n{pIfimtrEa

r! coorBercrseHHo, vcrrolnq ftpncrarrr.Ba4ru Meraruia

cBapHoro !a B 3Halnrrer,EHor'r Mepe 3aBllcjlr 01 xorl qf!-TBa

BBo4i\rcm B 3oHy clapror O,mca r{ m rolflqn$r kuecerHoro

crrotr [8,9, U,26, 27). B cBtr3]r c afltv, B pa3nnqEoe Bpe'r{'r

rrpeanara{ocn HaHocrrr! ropolrxoo6pa:nue axnrsaropr,r

Mexarff3rpoBarnslv noco6oi! Ilpr,r roMollu cnelqrarB]BD(

ycrpoiicr! I28, 291, B srrAc cycremrru xr.Icroqloii [30],
cnequarbHfi M mparr.4afi ou, aapo:o,rrur,r,v cnoco6on n:
6aa.tonvura [31] n np. TeM He MeHee, rasHa"q npo6rreMa

cciii Acrs, rDer{,4e Bcefo, B cBBLr

c pa3,{ltnsnflr }?oB,.r{\nr nq401oBror rcpmHa,la lr lq"rBrr?6l

rpor.r3BoAcrBa B p:BrrEDr crparila.

Ilerrn) Hacrorrqeiii pa6orbr 66r,10 rfi)r.ranue Bnuttrtt
a|"rlBr.rp]{olnl,nl qrrrccoB ria npoqecc cBaprflr Boj]l@pa.voBbnf

snexTpoaorf B lfireprnbDr |a3?n lrepxzBel)l4d. arr eKcH!tri

cr reri, B .{acrHocrn craru X2CrNiMoNr22-5-3 (W. Nr.

1.4462, UNS S 31803). 3ra cranb B!trrycxaerct O pMon

Buttins (OPI) r ofil(rclrlcs x qncrry x rr Br,rcor{orlerrpoBan-

Hr,x'trr eIccnEJI cranerl, Koropbre 6,rarorapt aB)t'Qa3Hoii
aycreHrrHo-OeppurHoii crpl.Frj?e o6"ra{arcr B6IcoKIrMIr

xoppGroHHoii croftrccl}lr (rpelqe Bcelr npoTlrB mrrlnH-

roBoii ri MexKprcranJnrHoii xoppo3ll'r) n npo.nrocrlxr, B

locrTenFee BpeMq B crpnHax 3anaAHoiii EBpom,I npr,r

u3f oroBna.rltrr cBapllln {oHcrp}xu{ii +ra Heorera;oloi!
rs{\fiIqecKot rpoMbmr]Ielnrocrfi r 3Hepre f3r, npeaHa3Ira-

lrenlsL K 3RcrrrFrarlnr B arpcccrBHot cp€I€ [prr re\mepa-

rypax ro 400"C, /{ynjrexcHbre cra-i(u no coBoRy[Hocrlt

QamopoB croxMocr/ooQexnmnocn rsnecllJrlor aycre

Hr'rrHbic HcpxaBcroqnc cra,n{ rr'trla 18-10.

XtJllqecxrdl cocrar cra'rr X2crNili,loN22 5-3 rpure-

AeE B Ta6r. 1.

tr4ccreAoBaHr,rs npoBoArarncb B corpyrHtiqecrBe c

lT " x.yro$ r-v}.Bb x .o.nv,Ir'.qbnLrtlFxHo. orxii
(IFST) ivlarne6yprcKoro yHlBepcnrera uM. Orro Oot{
feprfte (@PD. I]pn 3ro\r, A,.r{ rposqqeltrm 3(crep ireHroB

rc A-TIG cBapRe 6 ,ur oro6pa$r axnsaropr,\ }lEnl'cliaa\crc

! pa-irrr1IqHr,L\ cpaHax fi pa3pa6otdflH6le cne4rarbHo,4/t
pa5or,r c lbrcol{orel'rpoBamjl,nfir craE!fi (m6n. 2),

Ta6mqa 1

Ta6nqqa 2

ARrrBaro?br,axr A TIG cBapHi BlrcoxoneflrpoRaub'x cruer'1

Cnoco6 Hane@Erc m RpovRrl

cuaprBaerM aerarefr

IlATI4f C,A
u3C rM. E. O.

flaroEa (YKparlra) yflaliotlta
aapor;o;Innr,ri, u: 6annonvurcl

o66errorr 160 cM3

Elisteel ST Fitlxmetal (OpaEqr1')
aapo:o,n lr.rfi, r,r: 6a,nnonvrma

o6:,cuon 50 cu3

Acti\aTcc 500
Castolnr GmbI-{

(@Pr')

rutcTollxotl B Bnae cydteII3LIIl c

lICtrOrtB3OBarr[eM CiIpTOBOTO An[
aqerofifioro pa36artrets

SWS-FLUX-1 Swaeelok (CIIA)
LDW Catalvst LIbuIdi ( CTIA)
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&aqeaBnnre"T,HoiioqeltrorsQQer(Ir.BHffflrpaa,u.ffsr\

arcr'maropoB Bbmdlea'roG npolr]nnrelnre A'TIG ffioco6oM

o6paeqor paorepa.\n 300 x 150 x 6 M\Ino ar..nmlrpyelr y
clroro Ha cr'reA[oqm( pe)(ri\Ia\: ro( 180 A, Harprrrcnue
Ha'4lre 10 B, ckopocl, cBapnr 20 cMlMr,rH,3aqlrr-
IstrlIa3 100% Ar. 3areM ar,s lr:jN'4om rB Ilrecrr.r qpoirllaB-

nernsx o6lxrqoB onleAej'r.mcb cpqqrrq rq'6lrra ryol,nBl*
HIrs no p$yrr6rara,v 3ar4epoB Ha rorepeqHEl{ llr]luoax,
BLrp$aer{E]x qep€ l{axAbre 50 MM A,,rilrH InBa. 3aMepH

fipoBolltrJlr{c! Ha onr]4qecKoM MnxpocKone leica R€ichert

MeF3A c rcrnrnrorepHoii crcrevoii o6pa6orcr r arra'nr:a

lDo6tr!,uieml'a,rrl!6lsho. lIo ariirrolr{llroiiMeroptr{e rar.{re

onleleJtr'lacl, cpcqrr{ nn1pmia Imal P$yjrlrnrnl nco,reAoBa-

Iilrii npeAcralJ,'lelsr Ha pr.rc. 1 x 2I4cioA r.i3 rpeAcraB{el{sn
p$y,crn-roB, Iral16onec aQQcRnBrsndr r/s A-TIG cEapror

cr.n{ X2CrNiMoN22-5-3 rBnsorcq a3po3o,r6rsflii arfl Ba-
rop [ATtr4f C A r nopotr(oo6pa3HHri ActnaTec 500. B

AaJbHelflxe\r c AzllTlbDll4 :ll0llBampa\fl,I tbtrlojllL4lact l:dg(e

Ir crrq{,rlllnei],Hrs A-TIG cBapraa rrr'acrrdr romr[fioii 6 i[v,
c qeJrbm oKoHgaTerrsHoro noATBepxneHns llpeliqrqecl'B

A TIG npoqecca AJrs )'raiaHHoii cramr B cpaBHeHfin c

o6lFnoii apmHo A'rcBoii cBapxor'i (plrir 3).

BM€cre c reM, nHelltrflni ocMmp BEfiromrertrsDt crapmx

coeArareln{A o6Hap}'ifiGael cyrqer.rBeEroe clfltxeHlle raqe-

crBa roBeP)aiocrrr cBapr6D( rmoB rrpn repeMeureallll Am{
llo axfiBr{p)'Ioqa\{y c7rorc: HepanHoMepHocllj ycrfi€n it IIjB4

o6palomrue 61'rpoa, ce4rorrc! no6rntcreii no noaepxrocru

riBoB (pnc. 4). C l"reroM Tpe6osalfid! !|rprd'nelcff x csap-

Hbrrl r(olrcTpynqrdM m /nynJre(cHbrx cr: re4 (orop e

onpeleryrrorcrrnpex\4eBcerorDrsr{mir}2Ta4{e rlpuHarnt({ltr'

cyruecrBeHHr!( clarllrecKrx 11 4jra,\fifie$rtr{ E[p]iroK lfp,'

nofloEfioM AeiicTBifl{ aq)eccrcffix cpeA" ,rcrnsre aeoek-rbl

tBJnIIOrcjI HeAorryClli\6n/[l

C,rwer rar.xe orMerrfln, yrc oflrr]njrnHrne ]IexalJ]r_

tred{nc u KoPpo3noHno€a4mHlre cBollcTta AyllrlexcHlDi
rran"ii o6"cr'.ora,orcr n h.ro-Huii lBrDid.$Hoi ay.r-
Exnlo-o€pp]frlroii crpyh"r]?oii (coorfi oueHre aycreHrr /
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Ptrc. 1. Bnlrn e anrBaropoB pa3nrcnlrr rxnoB !a
rny6rny nponrnBrenrr: 1 6$ amrBaro?a;

2 _ IIATI4f C-Ai 3 Elisteel STi 4 - ActivaTec 500;

5 SWS'FLUX'1j 6 - LDW Calalyst.
Marepnan: cranL X2C.NiMoN22-5-3

ptrc. 2. Bnru!,e annBaropoB pr3nrqnlr rrnoB na

Dxpmy uBa: 1 _ 6e3 aMnBlrola;2 IIATUI C-A;

3 Elisteel ST; 4 AclivaT@ 5001 5 - SwS FLUx-1j
6 LDW Catal)'st.

N'I:r'repna,!: craiE X2CrNiMoN22-5-3

P'c. 3. l,laryouisobr cBapHbrx nots 
'l3 

cru! X2CrNiX{oN22 5-:J, rorlllnnoii 6rnr, Bbtrrorxernue TIG (cxera) tl A llG
cBapKoii (cnlaira) e aprorre np! creafrolrlx ?exurl:x roR 150 A, anptxer{re 11,5 B, cKopocrL cBapu 10 cry'riu!.

Aln Barop: ilATI,lI' c-A.
MacnrM: 10:1
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Pnc.4.llrcri,LrilurnolelxrocrruEinprinepe\ore.rt,flrtrrrturrrj,!.rirlJrL,ii(r,Adu,o.r'\cllfiif(Jlr0
Clnoco6 !rr!c.rr, r(,ii,r,ot,| inn o!koii Hr!!a!.reruE c&!nr: cnpala-nareBo

6-dcppl'n codaruer iryii6.ins rcrhHo 50:50). Boreiicr
tsre lep]ll1ll \rrcro rlrir'e cBirpxrl lra .xirolHon rlc]irl;i rlrl.eo-

rur ue rc.c(o ( norrirer r r ro tspl'rl'qolepJ{rrcror'i crpt,h-ll?r,r
r:3TB. rio ll r il:rrcH..]ni]() (xr ](r,,e,,ia.\(,e,fr/ilrurna.
nlc,\re nc".r'o s rrEe, a ranxe I ono.{orlronHoir 3oHe. ll 3roii
(:tsrrr]l. cr:r4napTHaj{ ler lojll)l n c&l]rK{ rnl.cP]nalloE ;laHHoro

rrrec.a rpcJrrcrnrplBeer o6r:rarerr,ji.e Ji{rro JL:n,M|re
Enlcolt.lr\(:IcrIoxoiiry caEo*ioi-r n})ononorilr.

ti
cHapHr,rri tnBoB Ha roirLrLLiflar noDrrKa 6 l2rm3aolrrir

r rto{o-L 6ca Hco6:ioEnrocnr B c-lo}'Hoir pa3re-rtic tipolori
I llc:f(rl Lr\ \rrul) ri! kr.)i jrr,rL,:r:!qo nr,r,ac.rjnor A TIG ILy! \e(l]

or(6:, !, ojl.qru, G,L!,r)piriiGrpRrr,eo(4Da\orl,L\r :, eK,t.xJror'.

IturII.-ecrDenH}nl ar:rDlir \rrkt)o|rt\'rir\rlni xrLIrorHeH

Iri\ rcroror 1TIG cBaphlni .oernHeHr ni nor.ia:a.! focr
c.,;retrAar ii Dr 6 q)eppr ir I I ro cpaEHcHtr.o c r1crio4H br\r co(1 oa

Hnc\r rrretr r:111 lllnl n (J,.LpH L'x 
',,!a\i 

lrK I i I nepcrpcrbrr

r,,'ac1h 3TB (pnc.5).

llrlccfccrcrt \rcrtxlt'o r
cmprux r4rrrros :(,o6HiU\|rirlnrror clnr"i.rrir uto,r!|nr I

,T
ir

,*
;

I'ric.5. ]rri.roR:lTB cirprd\ trno! !3 cra.rt \!(.,\rIIoN22-5-ll, Blrtroin.Jr6rx afrcro,rlroloiiclalxoii
E.rLol)rroBlDi 3r.rrt)o, (!r:

a) no cror, .rrrufoF IlATI,If C ;\ (colepriaule il Oef!! 
'a 

81.3 %) r 6) ro,, oo a(rDarolr Ac|n aTec 500
(.oncfxune l-delfrrr 70 1 -e;)
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r leOopn L"o}lHori nroco6Hocrrr y (BapHbr\ llrron. !!mo,r
HeHl$f,r no aI.| ntsxptrolqcrry (]lloro, r cpeuHeHr'rri .. .f,F-
IaprHoii rel]roilolreii iuHomn}orioAnori TIG cuaDKr cra'rr,r

X2C N IIoN2" 5'.-t , no. ,:oerr .'r I
rryxcano\Iroir npoBoroKn XoCrNMoTi 17 12 2 1321.

Tauart o5pa:ror, aa.rbncriule ucc,reloranuq 6br"rr

cxoHqcHrpnpoBar[r lo]eyr o5cueqeHrr Hco5roAnrlorc
(aq€crBa noBepxHocri,r I\lrr{eficHlrr cuapHbrx mRoR tr

rpe6yavoro cooruoncmm at cr€rtrrmoii r.r 4r€ppr'Inroii +a3ir
B HItx rDr ucnorb3oBaHir A TIG lrerolr. A,rr iroro
pecc\taLpr j!:rrnicb 

P:13.[rn$re roi]ro.noD.r.rec}3re rure\jnl, rcrr
ro n/0'Bau1e art1lBfip]4orqero noporllia Bi ecle c 3inr[m]nnf
r$ov, ticx(}IrriroB:1nrc a)'creInfiHoiJ npr(-<vLoqHor:i qrnorol{,r,
a raxxe mxpogo6alxr nrfiereBoro noporurn B cocraB

aI.m}rpyr|)rur\ E&rcoE.
Hatt6o"tee lpocrurr rr rc:ruo.rorrruHnrr cnoco6orr

noBbtrne]n ,t co,(ellxaHlr a,vcrcHrra B A TIG cBaprslt rl!:rx
r13 ]tyn"rerlcHoii craxr,llo ilHcHrxo aBropo!, r re1c,
rrcrlo.caoB.rInre l}:llrLr{Droi,i r;rrosoii c'\rccl.r c ro6l}nr\11l ?r3ora

llpu arorr, crxHrtaprua ,rjr, (:!ap!ir

llvrureKcHnNr crareft 97,5% Ar + 2,5% N2 r re o6ecrre.LBaer

rpe6\,ev<rr o cojcpr unu alcreHun u rnne. B ro rRe Bpe\s,
rcrronr,rolraHuc clrccr 96%,Ar + 4% N2 rorq np Bo{Lrr
( Hc(oro|orrv coqJaxrclxDo qroM crn"A5br Bo,1nop:r-\roBr,r--i

3,rcxrpolol, Ho rro3Bo.r,{cr nonnocrro pcnrlrr, rrpo6.neuy

alrcreHxrrcaqxn rEa.
Ilpji,nx r Hel'ro!-re1.!opx1er6uor'o cocf orHr{r noBepx-

Ho.1r criLpfioro lrrxa upr A-TIG (.raprc npaxllfi(j]ror Bcerla

crrtJadbt c ltepnlBHorl€p]]oc-r'tto Tortwltlbl cros a]c $aropa,

rpq{Bap(l ej[iHo HaHoc]^ror! Ila cBapfiE:ietrrHe lq)orffi Ilpll
J.u.r.'i i{,x,- dr - ir .prir. rrrf}4 rru r''p.':164Ib o. u

r$re re xr44Koro rle].a 'I,la ! crapogrroli BaHHe, paJnepo!

axolHororrqTHalrr clellei{rci(rllrqc'r!.{b:lIJ'r'IrBHtlBanrr

xapruxy, rroxa3aInryo m puc. 4. Ilo rll{eHuro .LBlopoB, e,Tnr

crBeHHo BGNo^Hlrrr nlrcrl pcnrcHrr &l}lHoii xpo6nei{rl
'.rcroBc.rcc(oro 4Jarropa

Ha npolccc Haxecanrr irrrr'Baropa Ha roBepxHofll cBap

4I'1 pea'maqrt arori rqel{ mojrn ir:Lrac6 oler U:LE]rat

lo3rpoeolrm cxcreuL Mlkrcl,lark 7805' Orc. 6), pa3pa-

J, I rf.. ( | rl,.!-'-).ni H.6 .rpo,, Bo

rDe,lHi$Harrefl o llnj{ npe]In3no}rHoro H iecernnq pm.fl ,r'fi r,Di

*$lr(ocreri cpe/IHeir ri Hrl3Ror'i cren€Hx Bjr3nocrlr, I{a('ro
c\ra3o,rnnrx cpercr!, xpaclrre.reri i4 r. n., o6ccneqrultt
]llrpllrry rxrxocr roro (l.rojr B rpcrcrll\ 5-30 M}1' Brer H li
Bn! orrepxHocrl cBapuor o rrua, BLrr ro"'rHeHHoro no c,rloro

a .er' I} A r "T^ J00.I: I- o pr, '\r r ' nr,i o

.li(re!6r rJodrar rra l)fic.7.

Prc. 6. 3i.Mctrrlr ro3ltoroctor"r .rcreri6r Nlikro \'hrk"'
7805, c ro!ontLro loropoli !r 4oMkMBapnnaeNdx

/rer:Lreir laxoclrach !)-liocoBa, cycneBot Aclnt lec 500:

'o, o li'.rrr rFIr
cnpara 6ror ynpaarennt VAI-VEN1A 1'ji'"' 7!40

lllt1o\nr(: CLT nbHl

. ..1.,
Pnc. 7. B reruir Bn! no3ep\no.rn nrBx nfx nepero;re r\ I Ii m \terairj noll)lrrLnl .ioeM Orlo.a A.tn r-lec 500. cnoco6
xaxecenm alrnlrJopa c loilolrbro ro3rDoroqnoi .ncreN! lIIlhoNItLrt 7805'. Halllaueme clalru: cllara rdtelo
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UoB, lbfiornrelnl|[ nO p.]:t)]ll!il{bi}1 TeIHOtOl l'I{\r, n vcioBltlx(

tso3Acicrlras rfffi]rfinBoii Koppo3r[{ nor(n3lnlaror cyrq€rr-

tseEroc fipe],L\ryqecrBo rcnonEosaHr{q /tr{ A TIG cBap]af

ra3o3orji clIecr aproHa c d%'Iroii,no6xxoii ajimr rDrr yoloBrtri

r{exll]mlfglBarrHorDHaHecelrr:liTr,ru:rTop4 EnarfioMoTqac

rpr nouor4r crcrevn "r\4ikroMark 7805"- B ro ryeu;r
xan 6o,*mmrcno npo6 no npolrlecrBm 72 .i BnuepxlBaltr ,1

B arpeccfiBHoii cpele o6Hapyxrdulerrrr{qec)<rrenorepr.r
MaccEr, o6!a3j1r,! u!rycaalnr6re rE cEaFsLx lrrBoB, Bl,moffieH
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A]lawu\itl

V po6omi npe4cmac:teuui euei7 Qopngn 4rltl
EoHmaKmHoi nrou\i npu sanb4fidaHHi

zazomoaor g <aai6pax piffiLx,cuoftau, 3 Waxgs4H]lajt
porsumxa actbop a4ii e qa.i, to da( o^)tutlictlb
0 o crtifu $g e atm p o moAilt c ep e4uwz o monota zo zg ctusa

! aozHuuti aeQop an\iiii c1&mepms, ctrst!.twzm 3laltLrrl
aaau4toeaaa a fudo-awii npotrtbruc uacV ae$opaujL

Vcnatmtie epre e&qon!noe!"!a !wr"@!a QopiUra
auslaqeHrnt 3gcunb npu 6arb4tusa*i 3a2omosorc, ulo
sfaxosgF porsuno4 AeOup a4ii s aad i snnus
siA4eHmpoeoi rutu- uo su.an{aF sHa.niooK utiu|an,o
upl ea&aLry ratatuEmiHasar{arKgsa:wursolb11o,
cemnpis - umatmb. Ilpeamusru4o 6uaa6oK bop gn
fuw eunawma aid4enmpoeoi a au.

Pos6isc4icm|, p B! nbmamis meop emu4qozo
p*paxryLg 3 eKcnepu e+nanbHuntu Danunu npu

epeaip4i 3anponolosauoi .nemoa Eu
1co|lmaKmHoi nrouli,3 gpaaqsa Htuv pBBumKg
ded)opita4ii s aaci cKr6)ae do 4%, 4o nidneep4tcye
trtutc uaicml, ii saorncAsaHHs Artt 61lj,!a4annr 3!cunr'
a @ttqoe an 8 s amhoaot Ha ryFarrdau ca.Jbupx.

Ahtmd

I h( uork shousJomulas to ddclminc rhc conta(t
area atnw billebin cakbelr of diiAent ssstens, taking
ihto accotmt the progress of deforrnatian in the cource

of turc, Tahat giaes the possibilit! to eqlore the
distributiot of arcrage specifc straht in the point of
defomatian twljliction forces, to determine the forces
ofroling at M! inten)al oftime of deforaatnn.

The afticlelor the frrst time ofers a rejnedformxla
ta detomineforces et rolling billets, tuking inlo accoutlt
the pmgress ofd{ornation in the course oftine aul the
inJluence of centrifuealforce, uhich arises due to the
displacen cenler of graz,it!, aith the presence ofscctors'

forgingrols on c inders - purrches. Thcre has been
gbeh [Efonula's daizdio to detemirc the cenbif&Cal

The de?iatio ofthe$eltal calcalation reslls uith
eqerimental data uhile checking the ofered methad of.
determining the contact area, taking into accoufit thc .

progress of defoxmation in time makes up to 4%, uhat
confims the possibilitg of ik usage to detemine the

forczs ofrolkng biUcts onforying rolls.

O CKpr5lrF C.A., o Bapa6or:i H.H. I7


