
I

- -

I~ ~ 
I _ I I 

~ I I :I I 

I TEIUlifUESIL\t\ OBR;\B01' .'\ ~IET/\LLO\' 

.\illm:ll.ooDIiP... 2019 ' 

COJlEP>KAHME 

KOHCTPYKLtVlOHHblE CTAJU1 
C~M~~- na ljJ ~UK~~ H. A., KOI1AaeB A. B., Kpanow~H B. C., 3a~
uea A. ~ . , Tanac A. Jl. M e xaH~3M 3apolKAe H ~ ~ BbI AeneH ~ ~ Kap
6~AOB ryronnaexax MeTannOB npa rop~Ye~ npoxarxe asronac
TOBO~ CTan ~ . 
nOl1eUKOB n. n., rY1l1~Ha M. C., Konueaa H. B., H~K~TeHKO O. A., 
EljJ~MoBa fO. fO. VlccneAoBa H ~e Bn~~H~~ H~ K e m Ha crpyxryp 
ao-rpaaoaue npespauieana ~ CB O ~ CTBa B b l c O KOnpOYHO ~ cpen
aeyrneponacros KOMnneKcHo -ner~poBaHHo~ CTan~ . 
AXMeToBa r. E., KOlKa E., BRTK~Ha A. K., CMarynoB A. Y., KYA
pR A. B. B n ~~H~e anexrponaruo-nnaaweuuoa 06pa60TK~ ua 
crpyxrypy crane 45r 
Xyce~H KO ~Ma~~K, Xa~pen~H Axnall~ , HBy3 CyH, fOHyC TypeH. 
PacnpocTpaHeH~e TpelJ.1~Hbl ycranocru npa Y~C TOM ~3r~6e B 
aonoxnax cransuoro KOPAa nocne rnyooxoro BOnOYe H ~~ . 

>KAPOnpO~HbIE cnnsau 
neTpyw~H H. B., rOp60Bell M. A., XOA~HeB ~ . A. ManOlj ~ KnOBa~ 

ycranocrs xaponpo-noro H~KeneBor o cnnasa >KC32 , nony-es
uoro Me TOAaM ~ uanpasnenuoa xpactannaaauaa ~ ce neK T~B HO

\t II (1131. \OHJlBER. 2019 

. . 

3 

8 

14 

18 

25 

32 

36 

39 

. 43 

50 

. 57 

64 

68 
70 

ro na3epHoro cnnaaneaas Ha MOHoKp~CTann~Ye CK O~ nOAnDlKKe 

MArHVlTHblE cnnsau 
'lepHblweB s. A., KaMbIH~H A. B., XOTyneB E. C., raBp~KoB ~ . C., 
aaencroa A. A., lienoHolKK~H s. fO., KOHApaTbeB C. to. Vlccne
AOBaH~e M~KPOCTPYK TYPbl ~ MarH~THbI X CBO~CTB Fe - Cr 
Co-cnnasoa c n O H ~ lKe H H bIM cOAeplKaH ~ e M Co , nonyyeHHblX 
MeTOAOMMIM-Te xH o n or~~ . 
B~HTa~K~H s. E., 1i0pyTa B. C., n~TB~HOB O. C. Oc06eHHocm 
rpO pM ~po Ba H~~ oaaosoro COCTO~ H ~~ Ha paHH~x CTaA~~X 

HDDR- npol1ecca Bcnnasax Ha OCHOBe Nd- Fe - Co - B- Zr 

Vl3HOCOCTOVIKOCTb 
KyKceHoBa n. ~., nonRKOB C. A. cDOpM~poBaH~e A~H aM~ YeC K O ~ 

crpyxrypu nO BepXHOCTHblX cnoea M aTep ~ a n O B conp~ lKe H~~
 

C Kon blK e H ~ ~ Bpa3n~YHbl X CMa30YHbiXcpenax
 
'llKao B3Hb, KyH Ae1l31OHb. XapaKT e p ~ cmK~ noaepxu ocra ~ Bbl

cosoreaneparypuua ~3HOC H~ T P~A H orO enos . nonyse nuoro B 
nnaaae Ha cranu H13 . 
ApTeMbeB A. A., COKonoB r. H., 30P~H ~ . B., Ay6110B io. H., AHTO 
HOB A. A.,nblcaK B.~. cD OpM~poBaH~e CTpyKTYPbl nannaane -uux 
a6 pa3 ~BocTO~ K ~ X cnnaBOB C ~ CT eMb l Fe- Cr- C- Mo - Ni- Ti-
B nOA Bn~~H ~e M ynsrpanacnepcuux YaCT~l1 H ~ Tp~Aa T ~ Ta H a 

TEXHVI~ECKASl V1H<!>OPMALtVlSl 
3blpRHOB A. 0., BbI60~1I1~K M. A., ~oljJljJe A. B., tenoeaa T. B., 
'l~cTOnOl1blleBa E. A. Bn ~~ H ~ e nerapoaauas cranes XpOMOM ~ 
Ba H aA~eM Ha ~H T eHC ~BHOCTb y rneK~ cnoTHo~ KOPP0 3~~ 
CROM~H 1I3yH, <1>3~ rao, n~M~H CyHb. uccnenoaaaue M~KPO
CTpyKTYPbJ ~ CBO~CTB nOK pb I T~~ Kap 6~Aa BaHaA~~ Ha cranu 
AISI 52100 (WX15), nonyyeHHblX MeTOAOM TepMopeaK m BHo~ 

A~ rp rpY3~~ 

* 
ll epeaon a H HO Ta lj~~ KCTaTb~M , o ny6n~KoBaHHblM BHOMepe . 
ll a M ~ T ~ n,C KpeMHeBa. 

CONTENTS 

STRUCTURAL STEELS 
Simich-Lalitskii N. 0.,Koldaev A. V., Kraposhin V. S., Zaitsev A. I., 
Talis A. L.Mechanism of nucleation of precipitates of carbides of 
refractory metals under hot rollingof automotive sheet steel . . . 3 
Poletskov P. P., Gushchina M. S., Koptseva N. V., Nikitenko O. A., 
Efimova Yu. Yu. A study of the effect of nickel on structural and 
phase transformations and properties of high- strength medi
um- carbon complexly alloyedsteel . . 8 
Akhmetova G. E., Kozha E., Vyatkina A. K., Smagulov O. U., Kud 
rya A. V. Effect of electrolytic-plasma treatment on thestructure 
of steel 45G . 14 
Koymatcik Huseyin, Ahlatci Hayretlin, Sun Yavuz, Turen Yunus. 
Pure bending fatigue crack propagation in heavily drawn steel 
cord filaments . . 18 

REFRACTORY ALLOYS 
Petrushin N. V.•Gorbovets M. A., KhodinevI. A. Low- cycle fatigue 
of refractory nickel alloy ZhS32 obtained by directed crystalliza
tion and selective laser melting on single-crystal substrate , 25 

MAGNETIC ALLOYS 
Chernyshov B. D., Kamynin A. V., Khotulev E. S., Gavrikov I. S., 
Everstov A. A. Belonozhkin B. Yu., Kondrat 'ev S. Yu. Astudy of the 
microstructure and magnetic properties of Fe - Cr- Co alloys 
with reduced conten t of co obtained by the MIM technology . . 32 
Vintaikin B. E., Boruta V. S., LitvinovO. S. Special features of for
mation of phase state 111 Nd - Fe - Co - B - Zr-base alloys In 
early stages of the HDDR process, . 36 

WEAR RESISTANCE 
Kuksenova L.I., Polyakov S. A. Formation of dynamic structureof 
surface layers of material s of sliding joints in different lubricants. . 39 
Zhao Wen, Kong Dejun. Surfacecharacteristicsand high-tempe
rature wea r of plasma nitrided layer on steel H13 . . . 43 
Artem'ev A. A., Sokolov G. N., Zorin I. V., Dubtsov Yu. N., Anto 
nov A. A., Lysak V. I.Formation of structure in clad abrasion-re 
sistant alloys of the Fe - Cr- C- Mo - Ni - Ti - B system under 
the effect of ultrafine part icles of titanium nitride, . 50 

TECHNICAL INFORMATION 
Zyryanov A. 0., Vyboishchik M. A., lotteA. V.,Tetyueva T. V.,Chis
topol'tseva E. A. Effect of alloying of steels with chromium and 
vanadium on intensity of carbon dioxide corrosion . . 57 
Xiaoming Zong, Fei Gao, Liming Sun. Investigation of micro
structureand properties of vanadium carb idecoatings deposited 
onAISI 521 00 (Sh Kh15) steel by therm o-reactive diffusion 64 

* 
Abstracts 68 
In memory of L, S. Kre mnev 70 

CAa HO B Ha60p 02.09.2019. 1l 0I\n ~C aH O K n e Y aT~ Oparaaan-vaxer nonroroaneu B ~3AaTen bCTBe llepenesatxa M a Tep~anOB ~J lKYpHana BOJMOll(Ha 
" cDon ~yM'> np~ 06R3aTenbHOM n~CbMeHHOM cornacoaauaa 

Cpel1aKU~e~ lI(ypHana.cDopMaT 60x84){ 5yMara MenOBaH H a~ , ll eyaTb 
Otre-arano BT~norparp~~ ~3AaTenbCTBa " CDon ~Y M" 

odiceruaa. l.\eHa c B 06 oAHa~ (127238, MocKBa, LlM ~Tpo BcK oe W. , 157, 3a cOAepll(aH~e peKnaMHblx M aTep~anoB OTBeTCT
Ycn. ne- . n. 8,13. YY-~ 3A , n. 10.32. 3aKa320/19 Ten . (499)258-08-28,E-mail: info@folium.ru) BeHHOCTb uecer pe xnaaunarens. 

YLlK548.521 

Mexc 
MeTa 
H. A. CVlI 
A. VI. 3A~ 

MfTY ~ 

<DrYIl " 
V1H CT~~ 

(talishc 

OCH 

BpeM e HH 

HH51, .uP) 

0 6 XO.uHlV 

n OK33 aTI 

CTl1, YCT 
poureii c 
CTBO . 11
nue non 
ssnu eiu: 
HeHH hl X 

TOBh lX 

M e x aH H: 

rpa a n-n 
CHH)I(eH 

npyrnx 
r p e CCHE 

MapTe H( 

noasom 
COKHe n 

HaKO nr 
KOpp0 31 

)],OE 

HOn np 
CThl X C1 

p HTH OH 

HOH CHI 

TOM 

OUK-n 
K HUCT< 

MOH T 

ISSN002£ 

20.10.2019 4 

http:Ten.(499)258-08-28,E-mail:info@folium.ru

