
.

.

2 CONTE NTS. COAE P>K A H Iil E 

SOCIAL PARTNERSHIP 

Kulagin A.I. Together towards united 

and fai r tom o rrow 
4 

ENERGY AND RESOURCES SAVING 

Klu sh n iko v A.M. Invest igat ion of processes 

of copper and zinc ext rac tio n from un der sp oil waters 
8 

Yago fa rov V.Yu., Reva V.P., Nazarenko A.A., 

Titova V.A., Kur yavy V.G. Mec hanochem ical 

synthesis of hafniu m ca rbide with use of amorphous 

carbon fro m vege ta ble raw mat erials 

15 

SCIENCE· TECHNICS • PRODUCTION 

Ferrous Metallurgy 

Radyuk A.G ., Titlyano v A.E., Sidorova T.Yu . 

Effect of slurr y coating on resista nce 

of heat insulating in ser t 

in BF air tu yere 

21 

Telin N.V., Sinitsyn N.N. Predictio n 

of con dit ions for oc currence of ther mal fat igue cracks 

on surface of con tin uou s rolle rs of slab CCM 

26 

Rodionova I.G., Amezhnov A.V., D'yakonov D.L., 

Shaposhnikov N.G., Baklanova a.N., 
Gladchenkova Yu.S. Invest igati on of effect 

of m icrostructure ch aracte ristics on corros ion 

resista nce of co ld-rolled m icro -alloyed 

shee t steels (HSLA) of grade 340-420 

for auto motive indu stry 

30 

Bakradze M.M., Vozne senskaya N.M., 

Leonov A.V., Kr ylov S.A. , Tonysheva a.A . 
Developmen t an d res earch of high -strength 

corrosion -re sistant steel 

for bearing par ts 

39 

Panryukhin A.P., Shevakin A.F. , Ko zlova N.N. 

Heat-resistant , sparingly alloyed ni tr ogen-con taining 

steels with increased co mplex 

of operat ional cha racteristics for oper at ion 

at 700 ...1100 °C 

45 

-

Sukhanov D.A. , Plotnikova N.V. Mechani cal 

properties of persian Da mask steel of XVIII century 

in compar ison with mod ern tool 

steels 

50 

«: 

CO~~AnbHOEnAPTHEPCTBO 

KyAanm A.11. BM eCTe KCOAVl AapHoMy 

VI cnpa BeAAVl Bo My aasr pa 

3HEPro- ~ PECYPCOC5EPE)KEH~E 

KAf()lllHHKOB A.M . 1I1cCi\eAOBaHVle npOl(eCCOB 

KOHl(eH TpYlpO BaHVl il MeAl1 VI l(VlH Ka Vl 3 nOA OTBai\ bHbIX BOA 
Zh 

Hrorpapon B.IO., Peaa B.D., Hasapenxo A.A., 

Tl1TOBa B.A ., KYP}lBbIlII B.r. MexaHoxVi MwIeCKVlVI 

OlHTe3 Kap6V1Aa ra¢HJ151 C11cn OAb 30BaHVl eM 

aM op¢Horo yrx epoz,a Vl3 pacrirrexu ao ro Cblpbil 

HAYKA.TEXH~KA.npO~3BOACTBO 

"iepHaR MeTannypn1R 

PaAf()K A .r. , Tl1TA}lHOB A.E ., Cl1AOpOBa T.IO. 

BA Yl ilHYl e W'\Vl KepHOro noxpsrrun Ha CTOViK OCTb 

r en xonaoxnpyrouiecr BCTaBKJ1 B B03AYWH OM¢ YPMe 

AOMeHHoVi n e'lVi 

TeAHH H.B., ClIHHl\blH H.H. n pOrH03J1pOBa HJ1 e 

YCi\OBJ1 MB03HVl KHO BeHVl il r epwoycrax ocrxu x r peumn 

aa nOB epXH OCTVI Cni\OWHbIX POi\Vl KOB CMI60BblX M HA3 

POAllOHOBa 11.r., AMe>KHoB A.B., Ab}lKOHOB A.A ., 

WanOlllHHKOB H.r., oaKAaHOBa a.H., 

rAaA'leHKOBa IO.C . lI1ccAeAoBa HVl e Bi\VI!l HI1!l 

xapaxrepucr ux 1I1 J1 KpO CTpyKTypbl Ha KOpp0311 0HHylO 

CTOMKO CTb XOi\OAH OKaTaHbIX MVlK poAerVi po san x srx 

AJ1C TOBbIX cTaA eM(HSLA) Ki\aCCOB np 0'lHOCT VI 

340-420 Ai\!l aBToM0 6V1 Ae cTpOeHVl 5f 

Baxpaase M.M., Boaneceucxaa H.M., 

Aeouos A.B., KPbIAOB C A., Tonsnueaa a.A. 
Paapafiorxa VI 11CCA eAOB aHVle BblcOKOn pO'l HOM 

KOpp03 V1 0HHO CTOMK OM CTaAI1 AA!l AeTaAe(l 

nOAWJ1nH HKOB 

DaHTf()xHH A.n., WeBaKl1H A.<I>. , K03AOBa H.H. 

)KaponpoLlHble 3KO HoMHoAerHpo BaHH ble 

asor coaepac aume CTai\11 C nOBblweHH blMKOM ni\eKCO M 

3KcnAyaTal(J1 0HHbl Xxapaxr ep ucr n « AA!l paooru 

npYl 700... 1l 00 °C 

Cyx auoa A .A ., n AOTHHKOBa H.B. MeXaHVI 'IeCK Vle 

cnou craa nep cuac xo ii 6yi\aTHOMCTai\V1 XVIII sexa 

Bcp aBHeHVl VI CcOBpeMeHHblMH V1 HcTpY Me HT aAb HbIMVI 

CTa i\51M VI 

f.! 
E. 
M 
H 
Y. 
o 
E. 
r.. 



3 CONTENTS • CO ,l\EP~AHli1 E 

Baryko v A .M ., Stepanov P.P., Il 'inslcii v.t., 6 
Go lovin S.V., Che rvo nn yi A.V., Efron Ll. , 

Bagmet a.A., Matrosov M.Yu. Development 

of pr od uct ion tec hno logy of steel p late s 

for high -deformabl e linepipes 

Nonferrous Met allurgy 

Zhukov V.P., Kolmachikhin B.V., Kolmachikhina E.B . 72 
~OA Invest iga tion of hydrogasdyna m ic 

reg ularities of melt blow ing in "Ausmelt" 

furn ace by cold sim ulation m eth ods 

Taranina a.A., Burkat V.S., Volkodaeva M.V. 77 
Analysis of con ten t of polyaromatic hydr ocar bons in 

gas and solid ph ases in ind ustr ial em issio ns 

o f alum inum producti on 

Belyaev M.S., Morozova i.v, Gorbovets M.A ., 84 
Slavin A.V. High-cycle fat igue 

of sing le-cry sta l nickel su peralloy 

in condit ions of stress concentra tio n 

Coatings · Composites 

Grishina l.P., Lyasnikova A .V., Markelova a .A., 92 
Dudareva a.A., Lyasnikov V.N. Investigat ion 

IH of co nditions for pr oduct ion of bioceramic coa t ings 

[1\3 based on strontium subst ituted tric alciurn 

phosphate with predictable me cha nica l 

and str uctura l-mor pho logical c haracte risti cs 

CONFERENCES · SEMINARS· EXIBITIONS 

Kozhevnikov A.V., Mi shnev P.A., Shalaevsky D.L. 97 
Scient ific and tech nical progress in the iro n and stee l 

ind ustr y-2019. IV Intern ational 

sc ient ific and tec hnica l co nfe ren ce 

METALLUYGIST-INFO 

Events in Figures and Fact s. 101 
Prepared by A.M . Nemenov 

M 

PEAAKUVlR: 

E.X. V1BaHoBa - M.O. rnaauoro pena xropa 
M.IO. MaTpocoB - 3aM. rnasaoro pen axropa, KaH,Q . TeXH . HayK 
H.H.lh1TB~HoBa - HaY4HblI1 pe,QaKTOp, KaH,Q. TeXH . HayK 
Y.A. Konorpaeaa - pena xrop 
C.H. Hcaocenoaa - HaY4Hbl I1 KO HcynbTaHT 
E.1l. raBpw'leHKo- OTseTCTSeHHbl I1 cexperaps 
r.A. neTPyx~Ha - xoppexrop 

Bapsrxos A.M ., Crenauos n .n., JIl Abl1HCKUi1 B.11 ., 

fOAOBUH C. B., YepBoHHbli't A .B., 3cj>pOH A.JIl., 

Barwe'r a.A ., Marpocoa M .lD. Pa3B MTMe TeXHOAOfr1I1 

npO}I3BOACTBa npoxara AM! rpyf c nOBbIWeHHOI1 

AeepopiYlal.( vlOHHOr::1crtocofiir ocrs io 

UBeTHaR MeTannypr~R 

)!{yKOB B.n., KOAMa'll1Xl1H o .B. , KOAMa'lUXl1Ha 3 .0. 

~ccAeAoB a HMerMApora30AMHaM MYeCKMX 

3aKoHoMepHOCTeI1 npoAyBKM pacnxasa B neCIM 

«AycMeAT» MeTOAaMMXOAOAH oro MOAeAM pOBaHM5l 

Tapanuna a .A., Eypxar B.C., BOAI<OAaeBa M.B. 

AHa,\M3 COAep>KaHYl l1 nOAMapOMaTVIyeCKYlX 

yrxesoaopoaoa B ra30 B0l1 MTBepAOI1 ¢ a3ax B 

npOMbIWJ\eHHblXBbI6pocax npo uaeoz.crsa aAIOMVl HMl1 

OeMJeB M. C. , Moposo aa A.B., Iopfioaeu M.A., 

CAaBI1H A .B. M HorOl.( MKAOBal1 YCTaAocTb 

MOHOKp}ICTaAMIyeCKOrO >Kap Onp OYH OrO HviKeAeBoro 

c n.vaea BYC1\OBM51X xo x ueur pa ua u Han pl1 >KeHHi'l 

nOK pbIT~R • KOMn o 3 ~Tbl 

Ipmuaaa JIl .n., AncHHKoBa A.B., Mapxexo aa a.A., 

AYAapeBa a .A., AncHl1KoB B.H. ~ccAeAoBa H Vl e 

YCAO BVl r::1nOA}"-leHVl51 6HoKepaMHCl ecKMx nOKpbITVlI1 Ha 

OCH OBe CTpOHl.(MI13aMe l.l1eHHOro TpVlKaAbl.(I1r::lepocepaTa, 

06 AaAalO ll.(Hx n porHo311pyeMbl MMMexaHWleCKMMv! 

MCTpyKTyp HO- MO P¢OAOfVlyeCKMM Mxapax'reprtc'rnxa M 11 

KOHcDEPEH,-,VlVl . CEMVlHAPbl •BblCTABKVl 

KmKeBHHI<OB A.B., MUIllHeB n.A ., Lllaxaeacmui A.A. 

HayYHo-TeXHI1 ClecKHr::l np orp ecc B Ye pHor::1 

MeTaAAyprl1l1 -2019. IV Me>KAy Hap OAHa5l 

HayY HO-TeXHHY eCKa5l KO HepepeHl.(M 51 

METAl1l1ypr-VlHcDO 

C06bITH5l B 1.( 11 ¢ pax VI cpaxrax . 

n OAroToBH AA.M . HeMeHoB 

AApec peAaKU~~ mypHana «MeTannypr»: 

105005 MocKBa, 2-R 5ayMaHcKaR yn., 
A. 9/23, CTp. 1, oep~c 474 . 

Tell.: +7 (495) 777-9561, +7 (495) 926-3881 
Ten./epaKC: +7 (495) 777-9524 
E-mail: metallurgizdat @yandex.ru.info@metallurgizdat .com. 
www.metallurgizdat.com 


