
i

V!J3E C TH ii Ilbl CllllI X y ql' ~ H b l X JAlleL\ EHHrl I Z V EST I YA VUZov. C H FRN AYA M ET,\ I. I. U R G I YA = 

' -!EPH All III:1' AJ1J1Y H l1H . 201 8 . TOM 6 1. N~ I I ! Z VEST JYA . F eRRO U S M ETAL L U Il GY 2018. V O L. 6 1 No . ! 1 

CO,UEPlKAHI1E 

<l'IIHO ltOB M.P. COJllaTeJ111 oYllywero . .	 833 

1\1ETAJlJl YPf HYECKH E TE XHOJl O f HH 

J IIIIOUCC II.ll..B. , fpYlllIlICKllij n.H. , 'u 106a1l01l B.f ., KOIl 3 .~ CII KO Jl. B., 
J leo m sea JI.H . OOJOp MIlPOIIOii npaKTlIK II rrepepafiorxu xpac
Hbl XW:laMOB. lIacn, I . Flupoverann ypruuecsue cnocofi u 843 

Jleyum ua JI.H ., Jlcyur uu H.O ., nJl OXOII C. B., ,Ucca B.I>. 0 nepcneK
T(1BaXpeUH KJlI1 Hra 60>1 xaapucnsrx KepaMH'leCKJ1X0601l 0<l eKIIH
Tb>1 no llblOJlaOJlRCMblMMOlleJl>1M . .. 859 

WlI PllCB A.f ., lI eTocpll KOII C.f. , YII Ka .~ O Il C.f., n (,IllIM II11

IICO H.IO ., Kpi.uroe n.B. TCXHOII Orlll1 npoirmoncrna CTaJlbHhlX 
6ec woBHbiX Tpy6 11Jl >1 1l06 bl'1HTpYI1HOIIJBlleKaeMhiXyrnenono po
1l0D. ..... .................... . ... ...................... ..866 

Y"a llcKllii A.A., )l}'MoBa J1.B. Hccnenonauue KOMOIICKCH Oro DJJJ1>1 
HH>1 OapaMeTpOO B[, lOlIaOK(1 peJlhC O OO ~ JlleKTpOCTallHua Ka'JCCT
BO PCllhCOBO~ nponyxunu HTeXHHKo-')KOHOMH'JeCKH e nOKa'J3Te
1111 ee 0P0I1JBOilCTBa .. 876 

WUIIKIIII B.H . Ynpyronnacr us ecs un IIJrll6 Kpymoro CTa!lbHOrO 6py
ca . Coofiurcuuc 2. OCTaTO'l Hhle HaOpR )KCIHI >1 ........ 884 

c]>H JI1KO-XHMHlI EC KH E OCHOBbI 
M ETAJI Jl YPfHYE CKH X IlPOUEC COB 

W CIlJyKOB 0.10., MIIH eHKOB M.A., Bll'JIIIIKO B3 E.A., 61,11'011 A.C., 
BCIIMllllb JI.6. I~ J ~ l e lleH ll e qlaJOBOrO COCTaBa cnne puro n Ea-
KallbC Koro ~l e CTOp0)K lleHHH Opll HarpcBc . ........ 891 

M ATEPHAJlOB E,UEHHE 

fyCCB A. H., YCOJlbliC B A.A., KOJblpCB I,I.A., KII6KO H .£l., Eaureu 
1'0 JI .n. PaJpaOOTKa nopounconoii npoe onoxn ilJlH nannaa xu ne
r aneii , pafiorarouiu x ByCIIOml>1X IIJHOCa . . ...... 898 

KYI1PllB liCB A.C., O;l.allK1I 1I K.A. Bnnnnu e nmr r ern.noro rcnno noro 
CTapeH(1)1 0 cocrane reunoofiucu uo ro ofiopynonanus peaxrop
HOll yCTaHoBKH ua ObJCTp hlXneirr pouax fin CTPYI0YPY H C B O~ CT-

oa aycr euur uoii xpowouuxcnenof CTaJT I1 . .. 907 

3KOJlOfU }I
 
H PAUH O HAJlb HOE nPH PO,UOn OJlbJOBAIH1 E
 

KYllp llruo Ba H.A., Xap JlaMIICIIKoB E.H. , 3ux3 poBa H.B. 3 KOIIOro
JKOHOMH'leCKHe acrrexr u npOHJOOIlCTOa nnunnxnopnna na oc 
neue HCnOnbJOOaHH>1 cs tpscaux pecypcos KOKCOXI1MII'leCKOro 
npeanp llHTHH 9 14 

KPAT KHE C00 6l.U EHH}I 

J uxap oll H.H., Tynu.nco H.B. Ilpnnoaccnue Ja KO Ha Cnnepr ca K IIC
cnenosaumo npoueccon rennosracconepeuoca npu ne rasauuu 
pacnnason MeTaJTJIOD OT pacmopeHHoro aJOTa B JJleKTpOCTaTIl
" eCKOM none 1l0KpHTHyeCKIIX Hanp>1 )KeHHOCTeii 920 

CONTENTS 

M.R. FiJonov Creators of the future	 ........ ....... 833
 

HI 
M ETA LL URGI C AL T ECHNOLOGl f S 

all 

O.V. Z inoveev, P.I . G rud inskii, V.G . Dyuban ov, L.V. Kova lenko,	 pl 
L.1. Lennt ' cv Global recycl ing experience of red mud - a review. BE 
Part J: Pyro meta llurgical meth ods .. 843 a~ 

L.1. Leushina, 1.0. Leushin, S.V. Plok hov, v.B, Deev Recyc ling of 
HI 

shards of quartz ceramic shells from inves tment casting 859 
B 

A.G . Shiryacv, S.G. C hetve r ikov, S.G. C hi ka lov, I.Yu . Pys hmin tscv,	 Ba 
P.V. Krylov Manu facturing techn ologies of stee l seamless tubes 6l 
for produ ction of hard-to-reco ver hydroca rbons . ......... 866 

ITp A.A.	 Urna nskii, L.V. Dumova Integrated influence of melti ng para
mete rs of rail steel on rail products quality and technical and eco- nnesn: 
nomic indicat ors of the product ion .. 876 Hbl H B 

snnon V.N. Shi nki n Elastopl astic bend of round	 steel bcam . Message 2. Re
sidual stresses . .. R84 BeCTK) 

pnano 
PHYSICO-CH EMI CAL BASI C S reonor 

OF M ET ALLURGI C AL PROC ESS ES 
KHHa B 

O.Yu. Sheshukov, M.A. Ml kh ecn kov, f .A. Vyazni kova, A.S. Byk ov, B xone 
L. B. Ved mid' Changes in phase compos ition of soderi tes of the 

KI1H t
Sakal depo sit at heating. .	 891 

M ATERIA L SC IEN C E 

A.1. C usev,	 A.A. Usot' tsev, N.A. Kozyrcv, N.V. Kib ko, L. P. Ba
shc he nko Developme nt of ttux-corcd wire for surfac ing of parts 
operatin g under conditions of wear 898 

A.S.	 Kudryavtsev, K.A . Okhapkin Effect o f long-ter m thermal ag ing 
in heat exch ange equipment of fast neutron swiich gcars on the 
structure and properties o f aus teniti c chro mium-nickel stee l ......... 907 

ECOLOGY AN D RATI O NAL USE
 
OF NAT URAL R ESO URC ES
 

I.A. Kud ry ashova,	 LA. Kh ar lampcnkov, N.V.Zakharova Ecologi 
ca l and economi c aspects of viny l chloride prod uction based on 
the use of raw material s of coking plant .. 914 

SHO RT R EP O RT S 

N.1. Zn kha rov, LV. Tup ilko Application of Siveris Jaw to the study of 
heat and mass tran sfer proce sses durin g the molten metals dega
ss ing from dissolved nitrogen in an electrostatic field o f subcriti
ca l strengths 920 


