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CHANGES OF THE MAGNETOCALORI C EFFECT IN A HIGH M AGNETIC FIELD FOR SE COND
ORDER MAGNETIC TRANS ITION LAVES PHASE CO MPOUNDS
L w i J¥?, Koshkidko Y.>? de Oliveira N.A.3, NenkovK.*, HackemerA.5?, Dilmieva E.*?, Kolchugina N.¢,
Nikitin S7, Miller M.%2, RogackiK.%2®
'Poland, Wroclaw, Interational Laboratory of High Magnetic Fields and Low Temperatures, PAS
’Poland, Wroclaw, Centre for Advanced Materials and Smart Structures, PAS
Brazil, Rio de Janeiro, I n sUniversiddde do &stadd~dd Rid de daneftd ma
‘Germany, Dresden, Institute of Metallic Materials
°Poland, Wroclaw, Institute of Low Temperature and Structure Research, PAS
®Russia, Moscow, Baikov Institute of Metallurgy and Material Sciences RAS
"Russia, Moscow,omonosov Moscow State University, Facultbysics

Abstract

The investigation of magnetocaloric materials has been focused on obtaining a compound appropriate fc
the magnetic refrigeration at both neaom and cryogenic temperatures. According to the literature data, RNi2
is a potential magnetirefrigerant for low temperature applications such as hydrogen liquefaction. The magnetic
properties of the RNi2 compounds have been studied intensively in [1]. The distinctive feature of this series o
compounds consists in the absence of a magnetic ntaheickel atoms; in this case, the magnetic interaction
involves only the R sublattice. The high magnetocaloric effect (MCE) values of the compounds are strongly
influenced by crystalline electric fields. Theoretical data show that some of RNi2 conspenidit high MCE
[2-4]. It can be expected thgifad= 8.1K for TbNi2, gofad= 13.8K for HoNi2 andglrad= 10.4K for ErNi2
induced bygH =5 T. Most of experiments performed for this material system were focused on the intermediate
magnetic field rangégH O2 T) that the more relevant for applicationsgp However, extending the field range
of the MCE derivation is of importance from both fundamental and applied points of view-figligh
magnetocaloric data are advantageous for the optimizatidmedfICE at intermediate field. The majority of
reports on this subject focus on the experimental investigations that are usually performed by heat capacit
measurements with and without an applied magnetic field or by magnetic methods, with the help efi Maxw
thermodynamic relations. The aim of the present work is to exhibit the correlations between the external magnet
field value and the magnetocaloric effect in ferromagnetic l-ph@se compounds at temperatures close to the
their magnetic phase trarisit temperaturesThe MCE measurements have been performed by direct
measurements in high magnetic field#i(= 11 T) and the results are compared with theoretical considerations.
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THE INFLUENCE OF HIP PROCESS ON CRTICAL PARAMETERS IN MGB2 WIRES AND IRON -
BASED SUPERCONDUCTING MATERIALS
Gajda D.t, Morawski A.2, ZaleskiA.3, Cetner T.2, Rindfleisch M.*, TomsicM.*4, H 2 \@.P, BenkovK.>,
YamamotoA.®, Ak dM.j, HakanaY.’, Ma gve3c k K b rBd, Buclmkov K. Nazarovak.?,
BalchevN.8, Fajfrowski G.*
'Poland, Wroclaw, International Laboratory of High Magnetic Fields and Low Temperatures
’Poland, Warsaw, Institute of High Pressure Physics Polish Academy of Sciences
*Poland, Wroclaw, Institute of Low Temperature and Structure Research Polishicati€ciences
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“USA, Columbus, Hyper Tech Research, fi@@ermany, Dresden, Institute for Solid State and Materials
Research DresdefJapan, Tokyo, Department of Applied Physics, Tokyo University of Agriculture and
Technology'Turkey, Bolu, Abant Izze&Bsal University, Department of Physics
®Bulgaria, Sofia, Institute of Solid State Physics, Bulgarian Academy of Sciences
Abstract. We presentresults of the critical current densit¥), pinning force densityH,) measurements
and analysis of pinning foe density scaling, critical temperatulig)( irreversible magnetic field(;) and upper
magnetic field Bey) that have beeperformfor multicore Monelsheathed type MgBwires. One batch of MgB
wires weranadeby Hyper Tech Research Inc., in USA wiitieir standard technology (continuous in tube forming
and filling e.g. (CTFF) of Cdbased monocore wire with the precursor 1.1Mg+2B powder.if-sdu method
with Nb barrier was used. These wires were doped-&@Gand C and have fill factors of 15%.sAcond batch
of MgB; wires wereperformedAbant 1zzet Baysal University in Turkey with their standard technology (powder
in tubei PIT). These MgBwires have one filament, iron shield, without barriers, 50 % fill factor, and were filled
with amorphous ban (both naneand large size Pavezyunihe FeSgqs + Ag bulks were made in Institute of
Solid State Physics, Bulgarian Academy of Sciences. The initial Se, Fe and Ag powders have purity 99.9%, 99.5¢
and 99.9%. Thebulks were first annealed at @or 8 hours in vacuum then at 400 for 10 hours. The Hot
Isostatic Presap (HIP) process was madelHPP PAS Unipress using high Ar gas pressure. The 0.1 MPato 1.4
GPa argon gas pressure was used in the HIP annealing, and at different temperature® fromG7 t o 8 0 0
annealing durations. The critical current was measured at 4.2 K in ILHMFLT PAS and at 10K, 20 K and 25 K at
the Institute for Solid State and Materials Research, Dresden. A perpendicular field configuration (to the 25 mn
length of the saples) was used for measuring of critical temperature and critical magnetic fields. Microstructure
investigations were performed with SEM and EDX.
The results show that the HIP (1 GPa) process increased the uniformity efrMddg&ial and the critical

current density Jc) in MgB, wires (Hyper Tech Research). In these wires, we obtained 1002630 Kin5 T
and 100 A/mrfat 4.2 K in 14 T. Results for MgRvires from Turkey show that the HIP process can incréase
at 4.2 K and’, Bir andBc,. We obtaind 100 A/mniin 6.5 T. The results for irehased superconducting materials
show that the HIP process can increbs®ir, Bez, eliminate voids and significantly improve the homogeneity of
the material. The results for bulk Fesshow that a pressuré b GPa increaset of about 3 K and;; of about
80%.
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INTERACTION OF FERRO MAGNETI C AND SUPERCONDUCTING PERMANENT MAGNETS:
QUANTUM LEVITATION
Schultz Ludwig, Berger Dietmar, de HaasOliver, Kuehn Lars, Espenhahn Tilg Fuchs Guenter
Germany, Dresdennstitute of Metallic Materialsl.eibniz Institute of Solid State and Materials Research
(IFW); Germany, Dresdennstitute ofMaterials Science;
Germany, Dresden, evico GmbH

Supercoducting magnetic levitation is passively stable without any electronic control, but with attracting
andrepelling forces to suspend a vehicle pendant or standing upright. These are perfect conditions-for a rail
bound, individual transport with cabins for 4 to 5 passengers, requested call by call. They will levitate without
noise over a track made of ragath permanent magnets, saving
energy and travel time. A big step forward in this vision has b
made in Dresden. The world largest research and test facilit
transport systems using bulk higgmperature superconductin
material in the levitation andugdance system, in combinatiol
with a permanent magnet track, was put into operation. A ver ' -
for 2 passengers, equipped with linear drive propulsi Supralrans\
noncontact energy supply, second braking system, and val
test and measurement systems is runningro80 m long oval
driveway. In the presentation, the principle of superconduct
levitation by flux pinning in bulk hightemperature
supercoductors will be dscribed. Based on this, an oview of
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the SupraTrans Il research facilignd future directiom of superonductivitybased magnetic levitation and
bearing for automation technology, transportation, and medical treatment under enhanced gravity will be giver
Al so the physics behind the fAiBack t o t $eetedbulexus, e |
will be described.
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PRODUCTION OF ENCAPSULATED IRON NANOPARTIC LES BY PLASMA TECHNO LOGY
Anzhaurov P.l., Uelskii A.A., Guseinov Sh.L., Malashin A.S.
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In the present study iron nanopowders with solid isolating coatings were produced by plasma treatment c
initial iron premetallizzed dielectric ceramic powders, and their properties were evaluated. Initial powders were
made of carbonyl iron and ADz; powders. Nanopowders were also made of the mechanical mixtures of the above
menti oned powders for ¢ omppropérte Bxpeoirhentg plasmdausetgp dasedam o
plasma reactor with plasma vortex stabilization was used for the production of nanopowders. The propose
mechanism for the formation of nanopowders with solid isolating coating is described. Nanopartigesf mad
premetallized initial powders have better magnetic properties and larger specific surface area as compared
those made of mechanical mixture of initial powders. The results obtained can be the basis for further research
the production of promisy magnetic nanomaterials by plasma technology, aimed at the establishment of their
enlarged production.
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dL f¢tstesh Ctse § OB tsdzd dzl fzts ¢f@:. A) [ 5 © @dzdizOAn§ 5O0st tff tistkdsts i dsdzo
COLBYWOLA & BjssHisd M dMfasdy jLdsjoLOizd] 30} .1 j)dzlsfOE tOgiBiisTpgd df
fod i dvdzd OCHY | RBjrO0dduiMCdj MdisjMmd §stsh Cse ¥y jdzjL (
MtcOo dzj dzdv Mmots2flse dkzzyoj &3r 7 &OLsBOL,jtedOdkse. | Odz
sfdetso | € tdss tdftal20 Lddgjydedz 2 toj OCIstste M oadrtcjots?2 MilsOB ddzdL

l ol tfdmroO0jlkmMy ftojHf OGO &3" 2 dBjr-OdzdL A3 SE
sty s?2 o ftsyd My ¢ zOL i3 dzdzs? SBtcOBtSISCd dfMe BH dz
f tsfy)dzts 2 dpt©jte j dfdng dfmnBH A ftoj Ho OtedIsj dz! des 3 IsOdzdzd L
Odzt BJdegdw fp fsMmdzjHEzEhddg BKOLOdedj 3 L OtctsHT B8O, 2 N,
Wstedtelzs h R dLdY ydsddkzs tBdksys k.

[Ocdzdlsdy j] ROwOSCjtedmisdSd { tdadmtd <k Br@@s U 0 fdds § dac
d Wik sdiish ' 8 MCOdedtolzes M jets + dzj Ctetsdzdzsets dBBJS totsME ¢t
toj dalsc j desW OL 597 2 0OdzOdzd L O f stetsh € 59, f tsdzkz yj dedz’ ~
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1 sC0OL Odzts, Ylsts dzOdets yOmisdyd te ts &f Bdizdizryd dadidh) d ts ief dzr 3] 6 © At € t
BOcdzd Isdzr d©zgd f OtcOdRj IsteOdzRd d dJd3jsls Btsdz' h Iz ZHjd dzlz®
fesdzzyj dgdzr @3d dL &Bj ~rOdedyj MEts?2 M3 Md dMrtsHder = §stesh €

[ OcdzdIsdz" §j dzOdesyOMmisdyr , f sdzz yj dzdz’ § L 589 @dg'H j H dz'OB fg
BZOIsj ted Odzts o ftedd3sj dgv j d3r = © ddStets! dzj Clstotsded € J , i3 Hd Y
BOcdzdIsOr d dzOctej 9 Olsj dz dz" = { dzj d3j dzls O . l sz yj dedzr j te
dmfMmdzj Hise Odzd 2 fts foodzkzyjddy?2 &P gefizisd o dg'j— dztgts dzd Is c
dZOf Qo dzj dzdz" &4 P BShEPdf dzdlzse s ftetsdL o sSHMIse O.

[ dls]j tOlsztc©

1. g. 1. 1 8B d dg, 5. 6. stsCh Oteustt], j Al d J1Z00hdFds(f}585EA , 1.

2. z. [ . lEMmj 2 dse, 1. 6. d Is ts tefisjj delqO, dz" § . o .dzy §f ©dzE
mMf 0o tsydzd € ;10.201 0, 11, 4

3. du. 1 pdz! fnﬁq’hte; BJ deded o B stotsy J g 5. d3OIs j tod Odzr . Cdzyd ¢
mMftcOe syded ¢ ,-502010, 12, 42

4. A. Teleki, M. Suter P.R. Kidambi, O. ErgenemanF. Krumeich B.J. Nelson S.E. Pratsinis Chemistry
of Materials 2009, 21, 20942100.
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FITRCURE 1T RYISRM @uytl (1 ¢ Jol 1\ RYBIUIY
fdrvdstrevof T RYJSIRRU L] RY dBROHI DV sUS09
1 jado jr,. Isdtej jlosdimjlj.81 btcd Odztfo g tsde. ykz &g tz *® g4 Cs 5. w
Ko d¢3 .
T shmdYed&dte ), ZBdmgy, ¢. [ciike®@ "@f [« (hesydOs, [
OB tstcOltstedd fMddz df = BOcdedlsdz 7 ftsdzj2 o dedL € d

E-mail:belyaevivb4@yandex.ru

EFFECTS OF LOW TEMPE RATURE ON THE MAGNETIC PROPERTIES OF SINGLE-CRYSTAL
YUNDKT5AA MAGNETS
Belyaev L.V., Kireev A.V., Moiseev A.V., Burkhanov G.S., Kolchugina N.B., Cwik J.

Abstract

The magnetic properties of singdeystal F& Caoi Nii Cui Ali Ti-Hf permanent magnet have been studied at
low tenperatures. It was shown that, below 50 K, the increase in saturation magnetization reached 10%; th
theoretical residual magnetic induction isup to 1.4 T.

[ sdesCted Mis Odzdzd yj MS d 4§ f sMmilssw dzdz" J BOGdzd Is ' gL My dz
5B dZOH OB Is ftsorh jdzder a3 RZtctso-] d3 BOdted Ba@lsE tcllpgp B2 o ¥ | df y
BOcdzdIstse MsMisOadzw jIs 0, 0005%/ s. 1 Isj &3 jnts @K dzadzdzis d3 &3 dz
feOCIsduyimMéd dzj dLdzddzvels Moatsdm dBOGdzdIlsdzr = Mo ts2Mmilse.
BOG dzd Is T H dzw st Istsydz - o' MsC sMisOB d dz' dzr = f tod B
(OoalstsdizOIsdSd, EftOodzj dzedWw d dEPeEtEtoy i )z M €€ 2 igddze0 IstOfmy k!
ydmdzj, d o BBt lstsdz SsmditMi, GcHJ IsjBfjtcOkztc® By,
dzlz dz¥ . JHAZOCts otftetsfy 5 oddwdedd IOCdm dedL Sdm Isd B
BOcdzdIstse L Ezyj dz dzgj H sMISOIs 5y dzts.

]l HOdgdzts?2 OBl dMMmdzj Hse Odzd dL d&3j dgj dedjy o j dzd yd dz"
fsmMssWdedgr = BOGdzdlstse dL My dzOe © dH1rsuv50d¢, dzj cdtctsa Oda
293 s HtS 45s. mdadud MEd2 MmMeMmisOes M dzAsoOB dzd g fy dzd H EHQjGH

fsHe jtceOdzd ! MisOdzH Otelsdzs?2 dL sSlsj B BOGCdzd Isdzs? B OB S
fsMajukshd Uil 6jrn MY jdyolr & sz sdB=2120T,d dd
Hce= 130 BHpnaxds, 103, 8 Cry/ &
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g sARC 1 [¢Q1RULV 3L JTOUu[tRO[]ZI R dREBU[] 3
md BFEid2 Msfls0s My ZOBEIO 5

stSHjtey Odzdj 1 dzj A3 delstse, dBBOMM. %
g dzOo , :
Co Ni Cu Al Ti Hf Fe
1T sub5(
+1YHf 351 14.2 2.9 7.3 51 0.8 sl
[ Ocdzd f)desP Misoa © Hfted dedL Sdrm Isj B jtcOlskztcOR BT dzd dffy
[ iy HEdzOtetsH dzts 2 i z@B e PlsB@ddzd Isdz" = fsdzi 2 d dzdL Sdnrm Isg dst
RMfsdz! LsoOdzd odBtotsdiZOC dzj Issd3j Iste dzO BOL] Mo jtrnfftctso 51
BOcdzdlsdzse s fsdzv sls 0 HTfs 14 U L3 toj dedv ftosaH d dz
mMf zOeatse I O bdH1rsv Msoaf OHOJIs fr] dZzOf o dzj ded j 53 ©MJ
tdmMkzdzS O21, 20 d 28B.

{df. 1 | 0O®OG dd U dedzsls® dzOMr " j dzd v s dats § te o fyts @ dzdzq -
s B jEOlkie] 4,2 s d 300 s.
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(O] B
tdm. 2 (0O) 1ilbdzd B@BOcddlsdtsets cdMmlsjjLdmO d
Csiteydlsdodzr n ftsdzj2), dqLBJtejdeder § HdzW tBEKOL
1 rsvS5ooHffi®d Isj B jtcOskzcOr 4. 2, 77
Il dHdsylsts doydaddl e fYstgdffitedzs 88 s §ttese L dzOyJ dzd
ZOyddzOjls ko j dzduydoe Ols: mMw d Hted Isj B jtwwOIlskztey 85 s HEsM
LdzOyd dzd?2, dLBjtejdedzr » fted BSdzid " MsCdr 18] B j c®ISkztc!
Wodzj dzgdW dzgj sBRBSHdMBS HBYtsdddlsjd d'j dfhdi Htse Oded Vv .
] dlsj ttOkztc©

R. 1.1 jdzwjoe, 1.r.103dJdetseo, ¢. 1. [6dMmjdo2232.¢. ). sdted
R.l.1jdwje, ¢.1.[tdmjioeo, ¢.1.skljfftse, [ -54. [ tsdilsj
R.J.JszWJSJaq).q).ﬂ)tse[[ﬂJljdztsa, $C It sfgisdd s02-DW] Flsj2102
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{YtrreJeoluRrRr JrMmegRmMY Mot dsu t REUYRI1EBM f oL 1 RUHS UR
SM-CO-FE-CU-ZR
I zten Qdatsp sdz! yzweud,z@8tcd3sdHgdblstsol oSV J o
t simmde. [ sMCe0O, RI[U 1 01
E-mail:natalik014@yandex.pontip@mail.ru

STUDY OF MECHANICAL CHARACTERISTICS OF SM-CO-FE-CU-ZR MAGNETS
Burkhanov G.S., KolchuginaN.B., DormidontovN. A. , PPAkof 0ev

The paper is aimed at the study of mechanical characteristics of serial KSZEo{B&Cu-Zr) magnets;
the Youngds modulus was determined along differei
acoustic method. The Youngbs measured along and
different.

| OcdzdIsslse jteH" J dOIjtedOdzr dzO tsmdetsea § (1§ HEo sdz! dat

MW jte ydLdjHjWIsjdz desiylsd, dzOyddzOw s dsBdd d& 7 kMl
@2ZOh j2 ydrded d L OCOdzydoe O o' NS slsj 7 dzsiddye dously’ deggf Rz s
Bsdz hddzimlsea j Moty &3 BOCdedls’, MlsOdasowlsfw yOMmls! & B tsdy
HiWjShsMisf O, tsltttd ddkd ®EOcddldts?2 Mdhlsjd Wiz
ftcdB e .

lted ftotsj Slsdtetso Oded d dzls 51 5 3@ czdzd loftslzls ¢ dzj dz'LL v tsted j dals «
cdmlsjtjLdmd j ROLOSljedmisdSd, OC xj suyjd o0y ds
Mows2Miso® d SdddyuiMSOY Miss2Csmls! &OkjedOdO € tOL dd

Ajd v OBl wWodvw iy iRtk NMecodE) 6 BOd&ds o |

sd25mGoFeCuZr) o tOL dzdyds » d@ZOftcOo dzj dzgdV lsdetsdlsy dz' dats
sBtOLY" M o jtmrndesfls! ¥ §tsHo jtoy j dedes? IstsdgC 52 h dzd¥W 59
[ dzv  dfimfmdzj Hse Odedw Iseo jtoHisMIsd tsB 6zO Mgt o dztslfn Isdfts HAzfightj 2
EMlsOdzso €O | Odesu j Misd; ) ( Mi OeBlsMaf edBBEO® wihhdtseo OdzO dzO
gdzH j dzlsstc d Mbsle jlsMlseks h j2 d Mstslse jIsisekze h j2 6 dzzs
sOCyj OL MY sddidsROtpd  dBRsd3] dz2s© ttOL telkzh j dzdw dMmMmdzj HEzJ
tcOBGIs'-d iz tetsd dzgH j dzlssd3j stetse  toj OdzdL 2§ Isfpw o dgj Htej dad j f
LOHOdzdztse s ftosWddzv §tsH Hj Fiiylso Yy dats odias taleli Qledzti2ts 2 to j frgdfc |
fsctclzyjjcdsd o dpOIsy @ Padzn Odzdz" § ¢ jtod MistcCrghp O¥ Bdzs s B RNV L O
Hd OC tc OHEBZOY toWingldegsimdls j dz2 dzOvY HjWstedBOYydwY) o bOHdYds
Fdzdo j emMOdz' dz@ d3 3J Is s HRshdH ddDc ded@jdzaizi dad ® L daffiy dz' BOIsd @i OUAO | tc
gdzH j delsdtetso Odedd § JteOBdH Odz! dz" 3 ddzH § dzlststcOd3d W o dzv j Is iy
sftejHjdwvis! o hdusCtsd HJOY OL 5dzj dZOctkzL 8¢ &)j,dzddgtsHidz d
FftoczeBMisdin Sdzd k1§ tczcdy@ . tgnt Astec@FOyidteld fifls d € d dBOIsj tcd O dzO
[ sdzv EZftekzets?2 HJjWsttdkOydddoe tdadEmisusdjls rdodéh]jlsibisd it Chdiftey
d_ welaslwotal) Al 0 O\Néhagl (V\(nlast‘*'welast) ) Al GQ%atal T U tSdZdZOW cOB SISO lf s
Sted3Oydd §tod dvzs ) &2Od st OOaffid" ndzd* § zOMisd yj M2
HJ dzls d g iQa@Bdsls© s Mtse jteh jdzdt Eftekzets?2 HJWBSted3sOYdd
¢Csznlsq’qunCd2 B3y stsH dMmMmdzj Hise OdzedwW Mo s2Mises dBOIsj ted (
Wdydjdels©O L Olskzrn Odyd Wd il ds' dis ta @sLooOEdQ@ difn fideQ atc® dzj o ' = B
o Mduddedd. CSCMyjteddsd delsOdz dz | HOdedzr § 8 MEBEt
dz [ Eee DL o | M ls dets d3zE =fipdd, ts Isculigtfiizis dzdfiAs fipl€ ‘s,csfils! Lo kzC O.
zj Hso BEzEDL y' BOC dzfnsGeFeCedry Of s®&p i j CoOdddv  f Gofig
GjddLdkzsh jdts s cOQPEEIL] HEzt 75 2 LOC OdzS 52 GOL
Slsj B j cOkzicds 2 SElc®B BOMEo W tod 6P O dzj daalzr g5y b Bzdzp ¥ 6
o (BB®LOLY" ®&OGddlstse H df*e jduryfriald]Histie] Qiglzd™{ fctaifHj SUphcms
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008 -—— 7 T T— 1T
/’? Analysis Results

!
7 i Mawmum Depth (nm)  1939.85
)

Maximum Load (mN) 700005

=00 & ; Plastic Depth (1m) 171459

=T 7 ] Hardness (GPa) 5.66076
g /

Reduced Modulus (GPs) 19485429

). Elnstic Recovery Parameter 10,1314

e 1oLt Contact Compliance (nmymh) 0 43

o 7
g 7 [vfdlst
/.

007" )
0. 200 40 600 SN 1000 1200 1500 T80 18001340
Depth fnm)

10 dm. 1 fsCOLOd wjLikzd O dBSttslsy Misdtse Oded W
smdztseo dz" d3 d3d -~ Odzd yd MEdd3 §f Ot O34 Is tc O d3.
v OB dzdy& Oded yj MS dJ ~fQuddsCesyjdmif frkls ddfc
1 OtGOd:ﬁ: [8({ 1d (o [R(»{ 10 Wplast Welast d, Hy
(REO) ((dzr 3 (dzr 3 (%)
1 dz20yd 170 140 195 0.5 3.9 |88.6]| 660
[ irO0d2dud ®EGIIsjtcdmisdSd rtteh s Ctstotej dzdqtelze Is My d3d
dLo jMmlsdzr » BOESE. 1 sCOozQug 2 ME M p ffldxf 5o @Bd ] dis@ Tz dS dz
fsfijted s IsjCMmskzter BOcdzdIstso .
g d ndBcklsj tcOlszter
1. Oliver W., Pharr G. An improved technique for determining hardness and elastic modulus using load anc
displacement sensing indentation experiments // J.m&tes 1992: V.7.- N6.- P. 15641583.

Fiting mean square ercr 3 4597
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Red[ (rd{Jo1RrRCc f @M RYuU1LLs rfc3glsdMm] [vr B 1061 RER
RIAJTS OARR
l Odzd z dzdzdf,dz s)O g g, dz vpQ G dte'tso . [ . [ .
Tt sifpde. s OLOEMN IS A G Is jutdBdiftdss, AR t $1
E-mail:fes®8@ramblerru

RESEARCHING OF PROPERTIES OF MAGNETIC TH IN FILMS FOR RECORDE RS AND
STORAGE DEVICES
Valiullin A.A., Kamzin A.S., Tagirov L.R.

A great many studies of thin film magnetic materials focus on increasing their magnetic data density. The
data density is often raised by minimizing the size of grains (data storage items in a eniignietind by
switching from longitudinal to transverse recording. However, the minimum possible size of granules is limited
by the emergence of the superparamagnetic effect, which prevents the magnetic data density from increasing. T

exchange interaan between granules is another limiting factor. Various methods are used to overcome these
limitations.

fdesedy dMmMmdzj Hse OdzdWw d3OcdzdIsdzr » dBOIsj ted Odztsea, Mo w L
0 ftserhjdedj § dzslsdesMmisd d3Oc dzd Is dztstR dztz Idfsfijs]d  dLdad fsofidnkio yH
Mudl ddded 3d L Oyd d[ HieED CdE), tc Spd3jLdg' td jjdded | tOL d3j tctse G tc Odzlz
mMzf jtcf OtORBOcdzd Isdzsegts L WWjSCIsO. [ tcEedds BeteOded Wd dzd J o
SB R dedetsj oL OdsH j2Mald ) dsidaH g sOdeap@ztff g R G tsC
M smMtse"r MBLHOdY Mfjydod df m MbstwekzClskzte d ¢ sdzizyj dz

1. JtedjdzsOoydj?2 dzjeit2 thd dOBOcddyds Oddw GEsPdas y C
BOdZdf dzdtetso Ols* ftod GMOH jBLddzdnls dettsdidss N if & dzvo.dzj [N jJdig t&H d € C
COLBoB?2 WOLj f dmftsd Lo Odedj BB odzj h dzdn KBOcdedlsdz o
sfdese j FePt offysfidsistedden qlisis? GO dzdsdzts? Mk bkztes?
BOG dzd Is dzts 2 5 OAf@Wcf{d .d dzW
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2.[Hdzd B dL d&Odetdij fjemMfjSlkdodr 7 &jssHte ko jdd

dMisd LcoOdedj MtekSkbtedets Odzdzgscts desfdlsj dzv  d daW St
WjtesBOcddlsd §| ctOdzd ( dzO dtyldssyEoddy) daf (BN s b 7 M E
fsLotsdY jls sflsdidL qese Ols! &Ocddlsdy | Mots2flso O Istsdz d
BOcdzdlssCted s Odzdzd Wj MS 52 OdzdL sstesfdd, vyt Loty
MstekzS ktedetse Odzdzsc 5 desmls j dzv ¥ st B3Oy d d .

3. 1 ®lybkdmbdjHtse Odzd?2 Mddzsj L d totso DO &is ¢ dzfizze 7 1 I
bsdh ddzs?2 320 nm SBd&OHOS s GHhdssmds?2 §jtfjdHdSCEded
dMisd LcoOddY o SOyYjfMlsaj HBOcddlsd & ¢6dsd SfEdas oy g dd
BOG dzd s dz' 7 dzsfyd s j dzv A .

[ dlsj tcOlskztc®
1. ¢. 4. sOdBBLddz, Fulin Wei, 1.t. 10dijsos, ¢.¢. 10Od
1743 (2013).
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RHHI[HMRC ClIr1RrRC ‘kddaduoy JIJ (VL RARSYRRR [ &S [ B
tI vigs s Jitod[ueblolom s5u25.
stetsdzyd n d dzd dsdzjljfoO dps. lsad. dzO [ . o
{ sifgd “smSC o O, ¢f R & Rt

E-mail: kristy-hristy@mail.ru , magnitg@mail.ru

THE STUDY OF THE PHENOMENON OF "DAMAGE -RECOVERYO0 DURLICIKEATYC
TREATMENT OF ALLOYS KC25
Voronchikhina K. V., LileevA.S., Malutina E.S.

In this article the influence of cyclic heat treatment of magnetic alloy, the hysteregerties and domain
structure. It is shown that the heating of the samples to a temperature®f@®00l eads to a shar
coercive force, therefore, is called "damage". "Recovery” from800 t 4 C4@0 a speed of ¢
byt he exponent, which is a ¢crecoveryé property to
the alloy. It is proved that the heat treatment leads to a change in the composition of the phases in the alloy, whi
induces a change of madivecharacteristics.

Ajd dzOflstswh j2 tcOBIr B' s dMfdzj Hise Odzd j dL B dzaj «
HsRj dedzs? MistekzClskte ftod ftetsojHjddd yds ddyiimedn cBKO

RMMMdzi Hiseo Oded W f tetseo SH d dzd dzOSMCisHE Cuslerdadzc dsgOg §-2BP 8 &+ |
fsdkzyjdzdzr &3 dz0 ftejHiftedwisdd ¢J cutfjyddOcdzdlsé. Br-BtcOC
1,11v dzBH)rfax 220,9S 1 4 ¥ bdHc-780,9C ¢ / o5, dL d3jtej dedz’ j] dzO EkMmlsOdatso Cj

lteso jHjde S dzj CfMder § d M dilsiets odO dadsds j Gogdies? | tdnii@Scolzi§ ds |
9 wOLddyde » MtczClskztcdzr = MsMmlssW dzgdWw = . [BtoOL yr f smdz
fsLotdYEN jgts §dzzyOl! ®&OCMHdBOd d j Mets2fkse ®, Isjts
l jtoo ' 2-sBIEOf y' slsyxcdoids? of jou@S ) ftosHisdy dlsj dz detsyls:
800Aul. OdzdzO% s jtoistsBteOBISC O ftodoatsHdls ¢ bkEakzuhjdde dsC
cisteyoe. liksishhsOApoEjaidpjiets §000d dzj 2" j jA uts HdEOeg 0 jOd
olsjyidedd 4 yOmse. [ OdzdzOV Isj R desdzse W tsn dzOY Hj dedVw
H O dzdzts j sh dzOY H j dad § o tsMMisOdzOe dzd © O Is ﬂtGOleunand ]
dz0 3O & dzd Uiiatzdzts iy s o

[ 2y bkltsydjddy SqddzjlsdSd o tsffls @ dzteal dzjfdimive j g H2 fldoj
sBtcOBBISCd M §jtcotsdOyOd d di3d dL slsj ted3d ¥OME Adgd do ™D s>
SR dOYHjddj &3 Mis MSstesMis! 8, Sfdmr 90j s 5 + ¢ MY sdaj dz
Motc2Mlses HB ks dWg tsdg®usQdylsdrty ddiaizts dztzf A0 dz! des sz o s §
i &z0o O.
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[ isOkzsc O duj MSd2 OdOdkdL, f{ kieiss Hj €202 Odz0 WHE t
shdetse detsds SHdzsY OL dgr 2, des dasjvh d2 daj BjlsOdzdzd uj MSdj o
0,13B¢ .

[jssHBd sjtttc® ftsojHjds MeOoddls)d dsj JhnhdjHrts
©OL dZdyds 7 kjthkdyujMSdr SBEOBBIES.

HCOddteky h O 1 dzj CstetsdedzO% BICtesMSsfdy §sC0L OdO,
oC s yjded¥ ftejHMsOodwels Mses?2 SSMdH MOEOLdY .

1 O2 Higdls  BOdz! dzr 2 d dzls j too OMa st Eht5 GHARVE teo tasridh) s8OS o dzj
fots2Mmise, (oLotdshdn MsCwOlsdl! 1dzj eetL OswOlsT &0
d cosfilsOdtso dzj dedv e f §omdjHizsh dd 5 HEGsH ] S 28] dz!
LWW SO cfisteyde d HOYJ & bkdkyh,jddy GBOcddlsd 7 =00

[
J
Is

]
w HOYJ
IsOdzH Otelsdzr 2 Ijadsazsedyj M¢da yd¢ d.
vOCdds BBOLtsd, 5C0OL Odats, -0 tyigfigls AsdipticadzisjtsdzdcjOs SE L Po tgH
dzdv i3 bsOdkzdzsetOW duj MS 52 MistekzS s
¢ BOIdBsdBEZz dL dj dzj dzdV dBOG dzd

MlsOoa © WOB ja i dx) alz

Ms©oa©® WOL fHtedetsH(d

[ disj ttOlskztcO

1 dzd W dzd J e Xy dditse Isd ted3d 4 M 52 sBtcOBISCd dzO Mistsl

f smils sv dedezdhls RO 20 sMdesej Sm( Co, Fe, Cu, Zr)zl . ¢.

[ JlsOdzzseo jHjdedd d Isj ted3d Yij2IB.OW BBtcOBISC O d&j Is Odzdzts o .
The microstructure of sintered Sm(Co0,72Fe0,20Cu0,557r0,025)7,5 permanent magnet studied by ator

probe. /Xiong X.Y., Okhubo T., Koyama T. //&a materialiai 2004.Ti = 5 2.
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rddev{r alrsotdlrbu)l 1] oy trlcewds RI?21 3m I fiezoy C
[ ¢$11 rRU PRDY-FE-CO-l -CU-AL
Il ztch OdzSo 4 j dgj dztBH Os Ptcff j dzé sa Zrtewliso [ RC Uiz $ sz Yz & d dzO
Ko dS% cd@®YS PR skemoufslsdzfyss O s.
T shfpdshSeior b ¢1% shfed shSwe,’p & MiEdv & b ¥ gelrfiuts fi fed v
[ sMSdQu  j y di3@SRizkdrs| Wroclaw InternationalLabaratory for High MagneticFieldsand Low
TemperaturesPolish Academyof Sciences’CzechRepublic OstravaPorubae, VysokaSkolaBanska-
TechnicalUniversityof Ostravg E-mail: katerinaskotnicov&@vshcz, lukinaalukin@rambler.ru

DOUBLE SINTERING IN MANUFACTURING THERMO STABLE PR-DY-FE-CO-J -CU-AL
PERMANENT MAGNETS
Burkhanov G.S., Semenova E.M., Karpenkov D.Yu., Burjakov I.N, Lukin A.A., Kolchugina N.B., Cwik
J., Rogaki K., Kursa M., Skotnicova K.

The use of double sintering and ra&rth metal hydride additions allows us to substdptiatrease the
hysteretic parameters of sintered permanent magnets having the composition (wi46}, Pry16.9, Ce24.4,
1-1.2, Al-0.3, Cu0.15, Fe balance. The following magnetic characteristics were redhed.5 kG,H. =20.5
kOe,Hk =17.2 kOeBHmax= 2 2 Mi&mhp&rature coefficient of inductidd| < 0.01(v=-60-+10F4). The
found weak dependence of structgensitive parameters, such;lds andHy on the cooling rate from the lew
temperature hedteatment temperature (58( is discussedn connection with the invar and magnetostrictive
behavior of the principal magnetic phase (PrAB9, Co)sB at temperatures below the Curie temperature.

[ tj OddL Oydd o' MBS S st t8ydls dNddzsBasO i f Isfsd? jdadvé had
L sOf @ste)ctse Odzdj { btsets Mhlstw ddw60dqu)ls j df 20)Y jiScoszdivd S
1o (B ydts §eBOPas HPCP (3N 0MBSROdz] dzdj o §wsyj M,

K dz & tcOB SIS Wy dzw jIsfyw dmimdzi His0 Odzd | sfmtse j dzdzts
fisMmistswdzdw MY § ud Beday-FeCodlcOir&zdldctsfo d MY sdz! L s Odzd  H o t52 dzts
COL &z ydz' 7 MCtesmis %/ tr Edxd 5 deds” Is(j iy j 1zt dzdL S sls j

ITf 0o C 0O dMEsHd & M kOetse mizh j ilspuy dd®me it s dOCH
ydflsr 7 hdolte ' RPrBYISY d6,d8 das@ e d86, 5,0y 5 Al-9§, 80 &OMM. ©
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CtedmMsOdzdzd yd MS d2 ydmlstslsts? doj dwidedd 99 &OMM. %} o M
o d3j Hdalz® M jdzjolkzsyH@PBERR) doEESBEWED. mdBdudncd2 Ml
Pr-14,7,Dy-16,9,Co2 4 , 4.2,Al40.3,Cu0,15Fe4 2, 35. 1 sfdzj ftcj Mmses Odedw o
fted %06(02 YOMO) MY jyj dedzO™ L OcEtslstsaC O ¢ tsolststzdas st
femdziHEzE B Mo & Misdz' B3 Is 5 dzPrifdy 2tc O Eipfzs¥dy) . iy 1 Hstipi o €
fsfjtejudsd @GOcddlsdsd (%Bd{ 2d uhnf NS Gddydz fied " 120 GJ tds
900, 2 Y d d3iHdzj dede’ B SE dEOY M e § S5 JEOG BBlgs A Ikodg (&
20 Yy (®BOGdedls 1 [2). [AdzOYHjdedj HB Ctsd3dzOlsdzts? Isj B j to
LOSOd&Sd (dj BdZjj 1 dB3ddz). stdzstetsd dF j BOGdedls’ Istse
SHd@COdsets M j C Odadw.

[ OG dzdjls ddno 5 BMBO M, Blmay ) BOcdedlstse, §dzzyj dedzr n M dH

e jCOddv, @S hbkdstORicdo jHjd o OB ddYj.

1]

MOGOSIsjte 11 (1112 (2 (5HbG:S

it j ¢ 0d
B. ¢4 95 95 9.0
Ho €6 10.0 20.0 201
Ho CG 7.2 17.0 16.2
(BH)max I 21 22 19.2

lall(ogf)} <001 %Py | <001 %Py | <0.01 %Pu

RMMdz] HE OO BsMisd cqdmis] ©j L dMdy 7 Mows2flses KOS ddls
T SO dOYHjddY fefd ddLSsls] Bl cObzicds) tas@dOs B & !
TOYHj d Y s OC B, §PEOWSEE) MCPCd dLdjdjlsmv. Clsts
OtOdj ster ftoddj ddlsj d ds ¢ StkfdscOsOtdlsd & O dzd
Ocdzdlsso ftod dzdL Ctslsj o5 j toO lisk tsdet§ I 4§ BUg BB & 19T jin, 5 ST ¢ HA

10 tedf). ftjHmlsOo dzj dz0 HBdj dzdgOY MistekzS kO dzO {§ tsdzo
( BOc dzd s dzO% M dzso O  BStesMCsfdy). MmOwLOSk,jt HEH)
BijLcedMmisjtejL dmdy & CledaP IS Gdedsts &z ¢ d Islj € As’zas®j GO dzd s o .

t d & dzdov Ml ke B @GBof h dsiisd &GOC ddls O
l dzdw dzdj Gshdzse des? BOcdadlsdas? W OLT, MBHjtEey O j2 ¢
SA O Hj W BOCdzdlsO® Ekdjdd hOjlsimw L0 Myisl, bé&)sdd sy ad
CtBOd s, ybt ftedotsHdl ¢ djLOoadmddsmisd Ctitydlsds dats:
(Hdzv tBf yder o My ZzOetse Citydlsde dzOW fddO fdedy Of Isfiyv
[BdzOEEY j dedzOv fMdzOBOW L OodMmdkEils'lsO¢ qizd M@k Is kjtgdzs s
f OteOB) StHs § Hi 5O MC sesiisd o EOYH] ddY Gl Isj &Y j cOtel tor
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BOcdzdlstse M o MBS dd3 MSHjty Oded j &3 CtsBOdz! SO MawLr 90 ls
BOG dzd Is dztsRr, DY) He 'Co)B f ted dMftsd Lkj di3r 7 s B j cOlskzteOr dzd
(dzdnd Isj B jteOlslkzter s ted) .

df dMsC dzdlsj tcOlskzter

1. 1 Olsj dzls  t A T 2493628. 1. 4. Il Ztocrn Odzts o d H tc .
e HEBBL jJ i3 dz! dzf = dBOSKEPE2WLER. 1 tcdstedls]ls
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320t treer{J) vesleYyJitosJupRIPFCULRC 138 sRM
foL v RrRuffcLsrm dl [ofa(tf A1v 3m wl [ddlffdy Al sf1¢fRPuv0,
1tRIr1cr13M rI@UhM{I Cstod v rRE LI DL RC
[OLjjeP plLdjyss 1. ¢.
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HEAT TREATMENT SELEC TION TO OBTAIN HIGH MAGNETIC PROPERTIES OF CO-BASED
AMORPHOUS ALLOYS FOR MAGNETIC S HIELDING
Mazeeva A.K., Kuznetsov P.A.

In this paper we investigated into amorphousNEd-e-Cr-Si-B and FeCu-Nb-Si-B alloys that are the most
prospective materials for magnetic shielding. The paper shows the opportunity for signifiGam c r e as e o0
magnetic properties by means of different heat treatments. This research allowed to obtain materials wit
appropriate properties level, the static maximal permeability was no less th@A@®@0Buch significant results
were also obtaied for the alloys with low Ni content and low initial magnetic properties that allowed to increase
efficient use of the materials.

¢@smwwr4 BOcdzdlssBYcCdj MYy dzOer dzO@ hmdssj ¢ B Od
dmMrHd 2 &EOIjtcdOdz dialalyr MtsL @O dzr 7 WHWGEBdeso ls ff shlsts
ftesd3r h dzj dzdzts 2 Yofmlstsisr BdkZzOGtsH OteW ftsor hjdzdz" d3 BOCG
Ctedmls Odzdzd uj MS d B OO dzts ¢ O dq .

10detsdzjy fJtesdLeosHdlsjd dg@ 5 d + SsdesdBZdud MSd orf Gtsi
sBi Y Bsd dZOBsHBOcdzdIssBv e S drn M dzOeatses wWodzw jlsmw M d daded
f sz y0jlsmw dzj dzs©® kstsdzh qdgs? HB 30 RS g, CStsSLOw dzj ki
Mestetsmiswdy tsn dzOY Hjdedw. 1 tsfypdzj Hizs M OW s j do'dsif 51F )T OW O @ dk
RO towy jdd?2, otLddCOs N dn o tjLikzd O] kOSCdr ME tosml
Yt Lotk jls dO0 fsteWHsS oo Mdls! ®OGdzdlsdelzy 1 totsdzd -
20 jy thmdsej.

JHdOC s ftod f tsdizcuy lslzdalts dpfiflsOls 'd3 te OL dzd ydz" j§ dzj SH dzSte
de © tOL ddyd » dLdBjdjdd? bjimrdsdtedud MStsets toj ) d B0,
fsdzzyj dzd™ cGHdatsets § HOd dzgj2h jBz dMmftsd Ltso Odzd s ROIs

] HOdzdzts?2 tcOBBIsj] dfMfdzj H tsa B)drg fENiI-FEGKSIBY dzf j o tif 3O da!
Ekjde " jded® dR BOCO 5 RdBduiMSsdkkz mMsmsOslk d &Oc
sjtodzdyud MS 2 BBOBBISd dO thdtss] OdOddL © dMmn SHASE B
t OMy tej Hj dzj dzd J dzOe O fitds Qugj ddzdgtsidfiisd YO € Mo sS bz dzsmls
ZOf teOo dzj dzgdzr = o Htsdzr fMd dzj dzlst V180, f§tsfjty ¢ timd dzj
Hsdzd {Isdr ftetsj Syd?2 dBsy des dz0O22Is(, fts dBIltsHdEj [ 1] .
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Rz HiZj B § MY dzOe " dzO s dzts odpkz Rets B deddls tiship lsHOF O dfsj
kts sSBiMfjuydoeOjls LdOydlsjd ds Bdij o' MsSdi L douj
f ZOo Ok 20 tGhmdsej NjdjLO f &EOcddsmisedSydy?2 da
OcdzdIssmisted € yd d st Zkdgs d' c tePie tf GEEO cETd o v W
ZOyjdedvy fCOL"90jls V18O0. 1ted deOdzdydd HBsd3j deseo
Is
J
[
te

jyHOl:, oyt o dzjdisj fdhkzkhbakslk ©hkOlssyd
Istechdzlsqu’o[ 20 O dilzq dzji dAdzs ME GS o BB 5dzj | ¥ CCBE T

9 jIsfMmise jdadets, yJjdz Btsdz? hj Vi, Isjds arhj ktetse j dg
Zglsmw Hd¥ dn Md¥isdw.
l OBl B" 2O ftoddj dj 20 MdzjHEs h Ow &3] IsitedgdSuq M€ @&
orHjteyxs¢d [2]/
tsfls = (Vstls/ U) 3,

GHj T Ust WWdydj dzls, MowL Odzdzr 2 M OCIsdo detsfyls+ & HdWW
fMdzj Hze h dd3 SBtOL B3 :

U=129Q@9DP33 2 +BMBL], 7n

GHJ x= uvlsts/ v¢§te,

GHJ TBERY jtcOsktcO® Isjtedddyj MS 2 BKOBBISS Jd,

TCdg B J cOlsktcO® CtodMmlsO dzq’L oydd.

] sHsBdZOY BIilsSHdCO foLotdzddzO HtsBdIs! Mw CdzS ktcj dz
sBJ HAy dzdzse s dzd € j dzj &3 fr] dzdL S dds teseodej &3 dMrtsHdzr = M
Fteso jd#2 Mots2fmlse ftomdz OEHRESBE@E sisG@dtdrn ] Mz g d d3(
fsmdzy Isj tcdi3stse tc OB tOSKEO] ) ofif IShQlo, dzw s 6W090dzw j Is fnpw Mk h j Milseo |
tcjLizdz IsOstsd3 d Lo dzwjls MmdedL s Csdzd yd Mlsets BtOC C
BOG dzd Is dz" -0 dffota2diEjlsso MY dzOeo s dzO tshdzse j CtsBOdz! SO.

] tcOB sl § sO¢C Y J sB 2Oty j d&ZO L OoadfMmd d3tsmls L dzOC O
sBtcOBtSISC d, ftcdosHwhdn € t©OLddydr &3 MistezCIskzteds d3 Mts
BOcddssmisted C ydd ¢ tste jwHibpisests df Coted HOJISAEdpY di Me datstsHs  H O o dzj
oLHj2Mlseadw 95 Adw [ 3]. lted 1 bksd3 LO Myvyls "dddyj MGt
Ols ts d3f otsHBIEBHO d ¢ fr]dZBtGISHO, ddzn zydtekw dzOf tew 3 j dad »
Histf sdzdzd B tkOfizlsw e do O h drn dzOftewy jdzed?2 o § dzsmEtsMmisd dzj d
Yyomls! dzOdiROGded yj dzdesfisd fJitcj stedj dzlsdelzjlsmw L Belstes
i dz# h Oj Isfqw Vstels. |1 MazEyoj M ltedyOls jldy digs 20 HOCHE{dS
fesdmMrtsHdIls ko jdzdy dzdd V.

vOCddz BBELOL A, L SMfjtodd dzlsOdz! dz" | HOdgdz" | fS5COLT 9
BOcdzd sdzts? ftesdzd yoJ d3dsmisd OBRsteW dzr 7 M zOsa s dO tshdzse
tcOMMmydIls Odzdzr dzf{d . § O3] sE®d3 dzj sBrsHI B Hteso sHJIs! o n
MemMisCo z, ®BOcddlsd &3 Meots2Mlso Od3 d wWOMY tcd H] dzj ded® dzOBO

] ZOetsHOtY sflsddizdL Oydd Isjtedsduyj MEs?2 ®BttOBBISSCd BT
ftotsdad yOj d3tsmls d0,0 Off, s tevtiesC CipBdd@i dzseo j CtsB Odz' SO ) tOL dzd yd
RZOBOG dzd yj dzdztsfylsd d M dzdL S dd3 MtsH j oy Odzed 4 d3 ded € § dzv .

s dMs¢ ddlsj tcOlskzter

4Ck2dzSddzO 1. ¢., RoOdtse [. ¢., wljifoOdtseaO . ¢. [ydc
dzj dzs Or OMBtsteW dzr » BOCHZIBEBY dEtdrupttdz®dso . 21886.1. uv. 65.

4 Cdz¢ddzO 1. ¢. , RO Odztse [ . ¢. [ OcdzdIssd3vW e S dd dBOIs]
fho 52 fiy Baa®rucken, Germany.: LAMBERT Akademic Publishir2910-4 0 4 . .

sCEdzCddzO 1. A., RoOlzsp fbpddzO@s) fPdse Ok dzj ytse 1 . ¢
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MICROSTRUCTRE AND MA GNETIC PROPERTIES OF THE AS-CAST ND-FE ALLOY IN THE
550- 5K TEMPERATURE RANGE
V.P. Menushenkov,l.V . Shchetinin, M.V. Gorshenkov, A.G. Savdhenko

Detailed studies of the microstructure, phase composition and magnetic properties -afatbieFgbldi oo
x (X = 1428,38,50) alloys in the 5005 K range are reported. Transmission electron microscopic investigations
have revealed that the graiotthe crystalline Nd coexists with an amorphdike regions which demonstrate
nanocrystals of the unknown phase embedded in amorphous matrix. Four ferromagnetic phases with orderir
temperatures at about 7, 37, 48 and 550 K which are detected from aampelependence of magnetization.
These magnetic transitions are related to the ferromagpei@enagnetic transition of the Nd (dhigg), Nd-rich
nanocrystals and NHe matrix regns. At temperatures below 180 the magnetization of the Neée alloys des
not saturate in highest magnetization yeld 90 kOe
the ascast NdFe alloys are discussed.

tddelscgj desmlstczC Iskztedz” 2 OdzOdzdL § 5§ OL OdFeNdpls & =P § L
AOtcOCIsj oo isBdzdzd yJ ME 52 Mis tocRIYASLmnts &=0.365¢tsrigflst4.1792n@) d d L
dzj Btsdz! h sets € thNdidf Ndolfip @ HOW sMisj n d s d3d Is EedNdig«ipE=0B38, 5t §f dzO ¢
Ctesdsd Istsa ts, f tc §ofn &V ONydsFerlz | sy tsHe iz @eiglliztds Ots Hd3 1 C [ x =914, 28] dzO»9
ftcdmizlsmlsokzels 1 o9lsjSCIsduimMS&dy B d&OMIsd,Nd Qs i s
BB AL Jted dedets?2 WOLTr, MsHjtey Oh j2 dOdsStedmisOdzdazdls' , HdW
MlstczCIskztey (O = FMBNGb (XeBB)50) bd M BB OB Is  jtco d WdfFey o' +
f zOMiIsd dzyOlsts?2 W isted3" .

MmOLOCIsjtedmisded d Wstt3O0 fjlsj d e fFls J4c i L 2&)O d
HsMisj mrdBd3d Isted §Q MW ~AzOps o= L O2WJ sdzts Blsdzd yoOr smzOaxktwed ¢
14, 28 ddzjsls or MsCbkzy HEs1 4yl Isdf o dzlz8 Gz Msslse jIsMmise
My zOe ™ {O0F ded BHARd 1E,C, Mblse jIlsMmise jdedets. 1 ted Yadsdagty j d
100s tMisOlstsydzOw dz0 &30 & ©ldd, 28] ddgpts fighg ‘dzWij flsdp®@ o, s 80 ¢ st teydIsd o dz
Hts 28 ¢¢ (A = 14) d 37 €¢ (A = 28) fHtd dLxd3B8530dzd v n
fted fddyjddd IsjsiiHiteAlOmBe o yflds q3e0d@OY d dzO dzj d3j dzgv j Isf
BIzZOG BHOtY yjhiz iy cdMmbsijteiL dmMO ftedsBtcjlsOjlss 4 t6,
Fojdduyjddy dOBBOcddydeooOsh jets sy ftedotsHdIs4Ctc®Y OF &
sBtsde Isdftse MYy dzOo tso .

Ud B3 jeObkzteds § L Oo dMmd B3tsmigde” 20308 daAff s gz fzdats ds g0 [ § v9 €
FeNdiox, Slstste’ §j Bf dzd ftcjHOOdBj e d 20y h J d2 o H tf Sz
(AFCoCtedor §) , ZCOL" 908 Ils dzO yYJlbbr .oy dBOGCdzd Isgzm8 W if ¢zt 1c O
o dHJ B i3z C Ishpttc diy Istie Nfifej Ak BW. [ Ocddldy | Y] fE@EBisdigs
Bfls! GBEZzmndzsyd @jc@BOY fzdledz” d3 ¢ j toj NdsH tsdg dds@L dz0 ¢ tsfipdatss
RZOdts S tod My ledgdfilisz j 3" § © MbtekzClskztey M dzOo so NFj IO d3
WjitkttesdOcded sdetsy Mesmisswdedj fGtwdosHdl ¢ Raldod S difzte deusifis L
zOoMmr h jddj d HBMisdecOjlMmMw HOY] o dOBBOcddyde O h jd3
n = 14 d 28 m Isj=d560ptc@lsl¥ it @UisPMMBPEISBOVY, Msec dzOMmMdzts dzd |
sBEMdzOs dzd o OjIs o' Ms¢ KHi=455 6 { )s daddHe.y g i Qisizts o .
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PHASE AND STRUCTURAL TRANSFORMATIONS IN THE HARD MAGNETIC ALLOY
27Cr15Co2MoTiSi
Milyaev I.M., Korznikova G.F., Yusupov V.S., Sirotinkin V.P., Milyaev A.l., Stelmashok C.1.,
LayshevaN.V., AleksandrovaM.V.

[ Oc dzd Is ts Isptfy dizGRed " i) Is fedBr-CoL O dzd dgdyH=izE nfists] a3 ¢ dzd Is ts ldngf Yd2©re 'sd
ofnd dzte O y dgtis &8 ® dbqovtsdAfBc dzd Isdz" = cdMmisjtoj L dMdzBs € tiieqldts Y dz@ze
1n BOCH BOdz dztsj L dzj 66 J Isgods) C BB - tOteas diy dnf 1 - dzd Jf te(tshndats i
Mo ts2 Mise . ltetsdL o sH iAsGr@&oniE@&xO ez b tsREaMEB's~ d 2H M1 5s § 58 Of
sMotsj des &R kOdkdkzztee duj MS 2 fosd hdj ddetsfls: 8 d orf f M
dzj HsMsOS OB L Isdn My ZOetse MazjHlkjls lkdzj Misd d2 187 dzts
Co/ i3 5 4 BHY ,2 N7 dzj &fgjse ) Isth tsitcy lsdzv Jsis j B so Oded W teW H
LOHOYO ¢ sgirdirdzdivsmisOlssydes { Csdetsdidz" 7 MYf zOea s W o dzw j k
sjodedujMSts?2 ddljtObkztr dLReGrEdiEz0 o QE s o & crdzdlsddd § 1
ftod qdzjse MGV tcOMmisy Is nsls™  ftod + Bits(d3 (WekflM @ Hhoz ¢ dL " M
BOG dad Is ts IskeCr@aim fadzO@o so ) Bitsdzj j o fiytyf Qecffdzd ) tSLh de@nalg) cdzf{vo d3 o i)
sistesH jWdydldatsets SOz 5O 20 bkittsodzj @Hjtey & d W Hazwe
27Cr, 15Co, 2,5Mo, 1Ti, 1Si, thisPezf drts i Odzdz' &3 ~ dBd yj ME s s CoB&EHL O
2,4Mo, 1,1Ti, 0,85i, t58&).Is .

RiMMdzj HEzZj B 2 My 2O o' § ZOo dzw dzd o lsCter Ists?2 ddzgH €
flotsdgr h dzj fptas BT ydteOL dzdo Odzd o StsweCtsond ¥ sB8& KRB, §§dkz ¢
20 el Cysfocsagass 2 GO ddzj "] BiziBGOd sk s§d bsC Okdd®? B
[ 20 &B feseosHddzd dJLbEydddi KOcddlsd ~ Effthisy Jodzd dkd
Isj B j cOIlskteds = ddzlsjtco Oeso HdzW ftetso j Hj dzdW st otk 5B jo @i
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PREPARATION AND PHYSICAL PROPERTIES OF SOLID SOLUTIONS ON TH E BASE OF
TLFES,- TLGAS, SYSTEM
Mustafaeva S.N, Asadov S.M.

TIFe-Ga:$; solid solutions have been prepared by direct elemental synthesis. The dependences of th
thermoelectric properties and-donductivity on temperature have been studied in {HE&:S; solid solutions.
In terms of hopping mecham of charge transfer the parameters of localized states in forbidden gapof TIFe
~GaS; have been evaluated. The temperature coefficient of activation energy of conductivity has been calculate
for studied solid solutions.
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MAGNETIC AND MAGNETOCALORIC PROPE RTIES OF THE GDosTBo2SINGLE CRYSTAL IN
FIELDSUP v [14 T
Nikitin S.A. %, Ivanova T.1.}, Zvonov A.l.%, Koshkid ko Yu.S?2, Cwik J.2, Rogacki K ?
'Russia, Moscow,omonosoWoscow Stat&niversity
’Poland,Wr o c,@ntewwationalLaboratory of High Magnetic Fields and Low Temperatures, PAS
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Magnetic properties, magnetic phase transitions and magnetocaloric effectsdbézdingle crystal was
studied by measuring temperature dependences of magnetization and magnetocaloric effect and field dependen
of these parameters as well.

]l dZOmbas g Isjrdsdsecdd ®BOcddlsdtscets tn dOYHjddY Ist
EmMlstcts2 Mlse ®HRBOcdzdlsdesets tsn dzOYHjdedWw ) L OHOdzdzr &3 ff Otc
ddzls j oo Odz, Isj B jtcOlskztcO s¥tced d Is.H. ). Clkddop®OygYfHEs
LOL BOGdzd ydo OdzdV ( BOGdzj stsC OdzstedyjmMed2 +WWjiCl) sOC
fitemMf jSClsdodyr &8 R ZzZOHOG j dgstsdy ftod ML HOddd BOG dedlsdzr -
Isj B j teOlkter ssted, BddLSB2 ¢ € uea@Edas? el %0l js .
SOCYJ] HJjdBsdhstcdtose Ols! o MsCdj BOcdz] sksC Odzsted yj MSd
[HdddB L kOCdr GufitkOo s W o dzv j Isfyw

] d&Ofmkswh j?2 ©OBl] ftojHMiSOodzjdr tojLbzd s@lIso O Y
Bt dzts § to d BssthelzdzOC W W j Cls o dzd W dgd W LOMB " jdzdw & OH tsdzd dzd W
dLEzyodzmw fElsjd L d3j toj dedV dzOBOG dzd yJ dzdztsmisd d d30G dzj Ist
4. 23650 s © dBOcdzdlsder » ftsdzv fztedg nl 4L Qo d frpdtakfsefijlsjj 21s j dstEQd

26



3-7TsCswptByY @01ulzL HOd (@‘D':L'é"

©OL dzd ydz' & L Oy dzd 2 BOC dzdlsdztsc s ff S o d st drcidcsOma jodz .
ko Hdsd 5 ZOBDOLPUEY @ded ]S Stedo' o Mmkh jMmise j dedels L O o
RLoOjMmisdats, figls GbaBtmesssCdo@H Ojls Btsdz h 52 BOCdzdlsdets?2 OdedL tsk
) sdzj 1 u dzj HGMlsObsydes Hdvw Isés, ylsss' (o wdizls!
CtedMlsOdkzdzsc tc OV fj U jidy 52 &fMdlds v fosyjmm otOh jddv L
fJtedsted] dzsOydsdetiz’ B4 Picd § s’ 2 dz0B dz H O BTG dz® fipfdsd Wi i Mz

tiLkd sOT Lot ddy EOCd] ssCOodsedyjMSses L W]

ftoj HMlsOo dzj dz' @O t f). 2 Hd&W Holkn MmdzizyGj 8 tcd &) © etz ¢ BE
shwdfimue dzj HEZjIs tlsd3jiIsdls! , ylbts B" dz dL &3] #fjjdeod Els j dstff @dz'H g
dL &3 szouds 5B 34 dzdets? { dzj e dd -e3stzel B i Odgiz@j (zff PBOY
OdedL slstesf dd ¢ ted o tedOded wWiddfdzfiglsds e Os Mo d30
300 .
2754, rassnsn, T «| Th,Gd,,
»s1 Hlle “‘..“ A— 147 ._ " :" %,
200 PETTITY "AA I : ""Tr TH I -
9175._.-.-“"' o3 . 01 y
S 150- >, 4 < " RN,
TR . -, = o 4 vvdll“n'-.llll'v
5 =) Th,Gd,, ; ] /A
75 - - "'. Yo A: l;"; ..hll‘ '
50 Jov savteosassoseesy g™ ' ._.—.--— o
254 = W
Do 50 100 150 200 250 300 350 T ke 0 2 e 0 S 50 0
T,K LK
tdfm. 1 uvj B jtcOlskztcdzOW  df. 2 uvj BB jtecOlkztedz §j L (
420 BO ¢ dzd U j dzdzts igds B3O @ dzds dz sfyj 2c be JBOG dzd sz’ 7 ff t5¢
lv; 1.5 v d 14

t OBBISO f BHHJteY OO -ROBAIstsd3 t AAR -~ 16

kkkk kkhkkkkkkkkkkkkkkkhkkkkkhkhkkkkkhhkkkkkkkkhkhkkkkkhkkhkhkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkkk

IRItTRIr138 [o41HwwiIgrRO] 1 ¢ [JHURIGI RV /T ruRrR[ Of R J
2f T BRI AL OTRL O ROWPRAED:
JLCOdz, 4 . sOf OYyujooO . 1.
t smidw, €1 migsndp O,

E-mail:ozkar@ips.ac.ru

HYBRID MAGNETIC MATE RIAL BASED ON POLY -3-AMINO -7-
METHYLAMINO -2-METHYLPHENAZINE AND FEz04 NANOPARTICLES
Ozkan S.zZh., Karpacheva G.P.

A hybrid dispersed magnetmaterial in which F€. nanopatrticles are dispersed into the polymer matrix
is obtained for the first time. According to TEM3Ba nanoparticles have size 4d< 10 nm. It is found that
obtained nanocomposite materiak®gpoly-3-aminc 7-methylamine2-methylphenazine is superparamagnetic
and thermally stable.
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Chem Bull., 2014, 3, 10041007.
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CONTROL OF THE MAGNE TIZATION ORIENTATION IN L1, FEPT FILMS BY MEANS OF
ANNEALING IN A MAGNETIC FIELD
Kamzin A.S., Ganeev V.R., Valiullin A.A., Zaripova L.D.

Films of theL 1, FesoPto phase with a thickness of 20 nm in the multilayer Fe@/FeoPto(20 nm)/Pt(2
nm) magnetic structure have been prepared by magnetron sputiéhieg.the anealing temperature is close to
the Curie temperaturk: for FePt films, the thermal perturbation is comparable in magnitude to the magnetization
exchange energy; consequently, the external magnetic field of ~3500 Oe, which is applied perpendicular to th
film surface, effectively contributes to the formation of kg structure. The annealing of FePt structures in an
external magnetic field makes it possible to formlithe(001) texture in these materials and to orient magnetic
moments in the directiorf the field.

[dsedy dmmdjHise OddY KROCGdzdlsdy 7 BOLjted Odzse, MowL
@O fwmorh jddj § deslkdsihlsd BOcddlsds? LOfdnd ddt stdoy:
HsMisdeOj sy L O Mmuil & ddasdd @y dz 2 to @ dakdsdediidrtald] totp dizj dis
fjtejnisHO Gl fosHsd dscts Isdf@HokOTEN] &6k djelf dedizh d & &
SetcOded yd dets oL ded S dztse jdzdJ d3 Mizf jtef OOBOGdzd Isdaetse 5 4+ W Y
BOcdzdlsdzs?2 L Ofdimd. rkkcdd c@OkEsihdd & Ofdhd §so dn
oLOdBEH j2fMsod) BiyHEZ CcOdzdO®kd. | d&v i@ iseddzdzl v d)

[1].

Yteddeyd g r ML HOdedw BBOG ded Isde’ mo, f HA digBIE O FedFht  dBflsistias
sted § dz2sdtetse Odadets?2 f j o datf dz§ Uz€lzyf tc dits B fsdis SR MIs dzj e d § 2
Odzgd L s ddL' ¢ e’ mdz2] , ddzls j dgffd o dets dL z2yOs Isfpw fp  yJjd
dsfdlsjdj?2 ddistdoydd Mt Mo jtthner MS 2 § dskdsfls: 5 (
RLO9JMlsddsyOjo Ififdr ddz stedsOydd, ¢ @ f)ls TdzRts ¢ tefOdi jddrs AL OMN |
ZOf o dzj dzO f jtelf JdzH S Edzw tcdzts f tso j tcrn desisd § dzj des$ (5B ¢
SMOYHjdde' | O Odstel dz | §sHESYSH, €O¢ {§tcOLdsdyss,’ Eldk
fdzj dz€ d wodzw jIsfqw § dzslsdeslzf OC 59 O didety? O teizfsjfnokidsdiidst & O dfQ@iz
dZstedsOdzd ¢ f dzsMCtsMmisd § dzj dzCd, "“Blstsldg gzts eindg® 2O ecdpdzy dGls
v0O0Cdy FePt fdzj dzg€d dzj tsB dDdzdO tsls f 13 thedf jj MzH | Cdzjdzvdg=lE ZIs B T

vO0Cdd3 BBtOL 5, SHds?2 dL thdsedz = fttsedzj d3 ¢ ted
wodzw j s tcOLtcOBSISCO dBjlssHB f sdzz yg ded v f dzyg dets WzO F e
sted J dz2sd tctso OdzO of jiste AdplscemifOfzd ¢ §
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Il mMAzEyoj WJjtktsdkOcddIsdy = d301IsJ igCosdesdols dz' fj te dof3 =iz dghfls)" te
stedJ dzsdelze sipw o HBOcddlsdtsds Hisd3] dzj o Hdztsd3 wlEdig Qasdzy
sted j dzsdtelze sipw Mz yO22 dzr d3 tsB tc O LIS 2 tdrde lis Hsdz@eiy lsdj O ciiglyd dz@iat
f sdzj , fesdmMrtsHdls it Mistes2¢C O Oktsdiitce Fe d Pt L O My
ZOBBOG dzd yd o Oded ¥ HBdzy 20 Btedj dzlsdtetso Ols! Mw o Gt ddikzh j M
Oolsstese [ 5] fsHOL OlMic g s Qdzf Vv dzj sSBrtSHJ BS2 BOG dzd Is
fdzj desC ofts odzgj "dzgj &3 BOGdedIsdetsdyz ftsdzy (1 [1) .

lfjtear j ftCOL Odzts, ybsts tstedj dzZlsOydj 2 dzj eCts2 wad dz
[T o Bsydts BOddfkzdzdtese Ols: M § t5dgs () 4h bidudzj I dizgj o dzd 30 dsEze
f tsdzw Zo3d to dzdz’ - 94 dzd yddze o tsdzdzj HisMIsOIstsydz , Yylstse '
RZOdzts yOMmisdey ¥ Quwr FlePt COC o dzOftcOodzjdzdd § jtef j dzH d $ Iz d
fdzj dzC d, Htwdud &3 M tstedzsdycly pf fddddz 07 Cifsdiglsdz¢ . [ J ssHJ SO
YoLd M dMmitd LtsoOddj d3 odzj hdedrm BOGdzdIlsde’ = f tsdzj 2, ff
mMemMistsw gy wdzjLdB n SHd BBs2 dBOcdzdIlsdets?2 MstekzCskztets?2 stej BIZJ
L Of d i de godgidts] fdzj Hiz¥ M jets ¢ sdzj ddv.
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MODIFIED MAGHEMITE A ND MAGNETITE NANOPAR TICLES FOR MRI IMAGI NG IN VITRO
AND IN VIVO
Kozlova M.A., Shvets N.A., Vinogradova T.l., Zabolotnykh N.V., Bobrysheva N.P., Osmolovsky M.G.,
Osmolovskaya O.M.

The superparamagnetieFg03 (maghemite) and E©. (magnetite) NPs were obtained by hydrothermal
onestep synthesis viariginal approach and precipitation method correspondently. The NPs modification were
conducted to control its magnetic properties and to stabilize its surface. The processes were performed v
adsorption using three different types of biocompatible pBgdti the case of maghemite and by hydrothermal
treatment and dextran adsorption for magnetite. The magnetic characteristics and MRI contract (in vitro and i
vivo measurements) were strongly depended on coating nature and the type of modification.

Il f wifigedl oty 3w Btsdz W5 oded B3BOdedy EZHJdzw jlsw ©OL te(
tod L sdzOdzmdzts? IssdBEscteOVdd (ftuv). [JilbBH [tuv thdtse Odz dz
sCtoky O hdrn ftoslstsdz RBsdzj S2dz d Obtsdiise d ted®L dfdsupdzt j iz
Stsydesmisd d CtsdzlstceOMmMisdzesmisd dJLtsBteOY JdzedwY o9 1t5jce PdgdL Go
9" ftsdzdzj dzr dzO thdetse j  Otc O BO G dzd Isidd LY S tasfosy tate) 0§ Grptsad 1SEd@ HAts
40 tidtsej Bdthtso i3 Misddi' = SUHEAED) ¥y | @i dOC EBOOE ) @His
f totsB dzj d3" ftodds daj ded v  H @)aztz™ <lzts O ls | i Gatkza O tcj Gz d
~nOOSIsjtedMmlsds o fjijttotsds MdzkyoOj d dzj MlsOBddz' detsfyls n
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]l HOdzdzts?2 tOBBIS] BFr dZO ftetso jHjd2O BEHIW IS OYydw §tso ]
T >Fe0; ( B3O0G 6 j B0s) ds@c dzj Isdls) . 1 Odats Yl ls deyd H ety Isigdte diotsiaizixial o
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1 B9 j ton dzsfls! BOCGJBIJISO BF &ZzO BsHd¥Wdydiese OdzO I[stej
ftod HMIsOo dzWw dzd T tizedy e dey rj sty dBE(dgiSded ? Ul §BSISsyde” 2 Odz
d MmMddksilkdudimMéd?2 §JtddmMO- OttdH. ] MowLd M dzj SBrtSHOC
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fsdzeyd dedzr J BOIjtedOdzr ftojHMISOodzweEls MsBts?2 " St [ ¢ d
cOL 3 te YWHIICO, oLddCOshd] oLOdBsHj2MsadwY d&ijxHE Yo
sBteOL Yytseo, LCOL"90]jls adzdwvded] HftodtesHO St Isdw.

[ jIssH sds B 6 t6i® Witfaf 2z s O dzts 9 dzj dzts, Ylsts f sdzz y4J dedzr J a3
slstcd yolsj dz' tiz" 2 GBiEJEONKG ] ) d BO- imMiivp e g OL @ dzd) dzgz® &8 P dzif dzd
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CO-SM,FE-SMil1 t RYR1 ¢ Ji1t v rRYHJuUrRRC s{SCtAmumRYT B } 1R
srtf{frto1fust
sOd3r deddz ¢. 1., swOftshdd | .wuw., [JrO2dztse I . u.,

t smipdw, . [BMEo0O, o¢f cufjydkOcddlse

E-mail:magnit.works@yandex.ru, kraposhin@gmail.com

CRYSTAL -CHEMICAL RELATIONSHIP S BETWEEN INTERMETAL LIDE SYSTEMS CO-SM, FE-
SM1DOES IT A CAUSE OF THE REVERSIBLE COERCI TIVITY CHANGES DURING HEAT
TREATMENT

1 teJ HMIs Qo dzj dzd J Cted Mis Odzdzd yJ MEEd dnrB 8 mMCols & & s SitadiLd dz g
fsdzd!t HicOr ¢ @zTBAjOL,d j Yldds tetlz@Uslztc ddzls j ted3j s Odzdzd H 59
mMosHdlsMw € o90ttdOdzlsOd3 MBS d HOkAs OREHREO-ME ZOME | L&
Jdzls j tco Odzi MtsMlsOeatse Is SM2T17 HB SmT2 ( T-F € odomldijedsd.
CoSm ftstslse jIsfisoalzjls dLsMistezSskztedzOW vy j-63j el d idzdzr E e § € dzt
1 jtodzgOdzO (btejrh Ofsyde' » btcdetsdzOdz dz" = ftedL dgF) . Rdzlsj tod3
slsdzd yos Ismw  dzd h ! fstcwHCtsd k¢ de@a € dis Bt t§-R ¢ | Sdidffo 36 Hsdelr 4 €
RLABjdgj dedj Rddkduj MSEsets MsMisOoa O o' f tsdzdey j B dzelze 2 tgY : o
Osd@sdd t1f ddzd f Otets2B(le@@dAEQ.dz ¥ ) Oltsdiises 3 d

1 OteWHE 1 90dOdzlsOdRd YjtojHSo OdedW o H s d@dzts ® tzj dediz o
B SBHORBd HdWELOSCydd twj dzlscgj degsomMGdms dzzyd 2 (ydtedL H
Hiczedj oOttdOdas’ . Il LBy 20 OS] MkOlsdmisdyd M¢ oOow
fMh j Miso tseo Odad j ftesmMdzsy ¢ Htick 6 53 datzts I dzjf Hotisds @ Iy ] diadatztifipls cf
f dzsmCtsmisd: dzj MEtsdz €65 (fsWHEO 10 d diBjdejj) ¢ tsadddi Hts
dzds. wdBj dz2O0 L OCtsdzO Metsteld fdzdt Hicse, OdOdzse dydzO fMmtsy t
(M=Cr, Fe) oO0distsdizdmisr = Mmls

l OtedOydd Mt d SBHJdZOYydsdzdz =~ §tsdzdt Histse  d dzls
Mz dls* fteduyddets?2 dzOBdzE HOj 3" = dL d3j dzj ded 2 € t5-Cde \Bals d o d;
CoCuZr-Cu . [ IsH j dzizdizo § &1 4 dzdzd € ddzd drn digjEEded €2 RO & telgC
sBl JHddzj dedzr 7 85 tsBhdd3 ¢ tOdzv d3, Bsckls ttOMMdOIsted o Ols
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woLr sjd3 MO B3 o sMmMisOdOs dzdeo Ojls L &zOyjdedj Gt teydlsd ¢
fsLotsdzv jIs tBi WfdzedIs SOC Y | ftswWodz dzd | ftesmdzsj & W OL !
G BBts 6 | decflatsbtdsts o Pdiaflet O Sts dzb st dzOMis d dewiodsL rm,  Csjdtdist®jdzdsse
dmMeoOyjdd?2 Mmetsj2 Wisteds' wyjdmlsr 2 e dzj €M SmMXOCU / Sm-
Zr-Cu.
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(NDxPR1.x)2FE14B-BASED MAGNETIS FOR L OW-TEMPERATURE APPLICAT ION
Koshkid'ko Yu.S.t, Cwik J.%, Burkhanov G.S?2, Kolchugina N.B2?, Lukin A.A. 3, Skotnicova K?#
'Poland, Wroclaw|nternational Laboratory of HigiMagnetic Field and Low Temperatures, Polish Academy
of Sciences’Russia, MoscovBaikovInstitute of Metallurgy and Materials SciemdRusssian Academy of
Scienes *Russia, MoscowlSCSpetsmagnifCzech Republi®Ostrava,VSB Technical University of Ostarva
E-mail:Y.Koshkidko@nl.pan.wroc.pl

Nd-Fe-B-based magnetic materiatracted high interest due to their possible appba even at cryogenic
temperatures [1]JThe lowtemperature application of magnets based onatlogyed NdFesB compound is
limited by the existence of spireorientation transition (SRT) at 135 K, which is accompanied by a decrease in
hysteretic charderistics of magnets [2] he partialsubstitution of praseodymium for neodymium (which forms
continuous solid solutions) in the magnéhio,Pr.«).Fe.B alloys for NdFe-B-based permanent magnets allows
us to decrease tIi#RT temperature due to the abseof transition of the BHfesB compound [2]. Moreover, it
is known that the substitution of praseodymium for neodymium allows us to increase substantially the
magnetization coercive force.

According to literature data [3] on the compositional dependehdbe spinreorientation transition
temperature for the (NgPr)2FeisB system, the substitution of Pr atoms for the half of Nd atoms allows us to
decrease the spirorientation transition temperature to 75 K, i.e., below the liquid nitrogen temgeratur

Sintered magnets with chemical composition (wt. B@}-23; Pr10; Ti-0,9; Al-0,4; Cu0,2; B1,3;
Febalance (samples NILN3) and Nd23; Pr13; Ti-0,9; Al-0,4; Cu0,2; B-1,3; Febalance (sample N4) were
prepared by traditional powder technologyl|8]. Starting alloys were melted usingBalzers VSG vacuum
induction furnace and subsequently cast onto a copper-e@trd mould. Ingots were subjected to hydrogen
decrepitation and subsequently to milling in a vibratory mill with an isopropyl alcohol me&owders were
compacted at the pressure of 30 MPatexéured magnetic field of 1,6 T. Magnet blanks were sintered in vacuum
at the temperatures from 1080 to 1100 AC.

The following heat treat m2dnhas,+wer®s 4p264 (dofplnNdll :  a
b) ®002Ah (sampl e N24, ad hN2h(SahflaNRdMagnetic propertied of magnets
were studied at room temperature in magnetic fields of to 12 MA/m using-&0iysteresigieh and a closed
magnetic circuit.

Thermal magnetic analysis of permanent magnet samples was performed by measuring temperatul
dependences of magnetization in a low magnetic field using vibrssimgple magnetometer and Bitter magnet.
The magnetic field wa applied along the magnetic texture axis of magbata on the magnetic hysteretic
properties of the studd magnets are given in Table.

TableHysteretic properties* of magnets subjected to different heat treatments

HcJ / Hk / Br/ (BH)max/
Sample |\ im | kaim | T Ka/rr?
N1 810 |580 |1.25 |29
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N2 1264 | 1248 | 1,25 | 302
N3 1000 | 990 1,25 | 296
N4 1166 | 1143 | 1,27 | 311

*Note: Hc; is the magnetization coercive forde is the critical field (magnetization reversing field, at
which 10 % decrease in the magnetizatiwith{ respect to the residual induction) takes plaBeis the residual
magnetic induction; andH)max is the maximum energy product.

It is evident that the heat treatment at 500 A
hysteretic prperties. The subsequent heat treatments at both lower and higher temperatures resulted in tk
decrease of the coercive force of magnets.

The phases found in the magnet structure can be identified as the main magneticH&sBRrhase,
(Nd,Pr).1FesB4 phase, (Nd,Pr}» phase observed at grain boundaries, Nd(Pr)O, Nd¢RmONd,Pr3Os oxides
present at grain triple junctions andidased phase. According to the EDX microanalysis data, the compaosition
of the matrix grains corresponds to they@ido 7).FesB and (Ps4Ndoe)2Fei4B for the magnets with 10 and 13
wt. % Pr, respectively. According to the literature data [3], the temperature ekgpiantation transition for the
compositions is 93 and 75 K, respectively. We performed thermal magndiisiarmd the permanent magnets
subjected to optimum heat treatment (samples N2 and N4). According to the measured temperature dependen
of magnetization (Fig. 1), the determined spgorientation transition temperatures agree well with those available
in the literature. This is due to the fact that the temperature is determinedchemhieal composition of grains.

105 T

| N2
1.00 ez

085/ T, 95K

¢ H=16 kA/m
I N Te=T5K

O 20 40 60 B0 100 120 140 160 180 200
T/K
Fig. 1. The temperature dependence of magnetization measured in a magnetic fiké/of 1@ the samples
permanent magnets N2 and Ndying optimal heat treatment.

The stoichiometric composition of the matrix grains in the (NdHef3 magnets with 10 and 13 wt. % Pr
corresponds to (P#Ndo7)2FeisB and (Ps4Ndye)2FeisB compounds, respectively. Conducted thermomagnetic
analysis to saples of these magnets showed the presence ofapilentation transition in temperature 95 and
75 K, respectively. The latter composition has the-spamientation transition temperature close to the liquid
nitrogen boiling temperature and it can beammended folow-temperature applications.

The research was supported by the NCBR (Poland) within the pifigRa.Net RUS Plus: No. 146
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EFFECT OF INTERSTITI AL ELEMENTS ON STRUC TURE AND PROPERTIES OF
INERMETALLIC RARE -EARTH 7 IRON COMPOUNDS
Pelevin I.A.

Effect of hydrogen and nitrogen interstitial elements on structure and magnetic propertieseafttéare
iron intermetallic compounds was investigated. Three classes of the intermetallic compounds were talén: RFe
RoFery and RFesB, where R is rarearth metal (REM). Complex study of structure and magnetic properties of
these compounds and their hydrides and nitrides was carried out, including unique experimental technique «
high-field magnetization measuremern fields up to 60 T. For TmFellTi compound and its hydride the effect
of forced ferromagnetic state was observed. Basic regularities of hydrogen and nitrogen effects on structure ar
magnetic properties of REfilon compounds were determined.
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CedmsOoOkzdzd yj MEtses kv d BB delese s f OtcOd3j stcO® H d&zv to

I Mdetso dzr J tejLEzdz IsOIsT ftetso j Hj dadz" R 9 H O dzdzts 2 tc OB
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CdHtcdtcso Odzdj COL" 90jIs Mddz desj odzdwdedd O 9o j dzd yd
R:FesB (R=Nd, Er) o tsBd&OMIsd dOcdzdlsdsr = W OL oSt HifsiCte] e HESH |
BiMftstevHisCe. JdiHtjddY ostcHotEEeBli&sdddiffbOtz®fyj MSkzE
gL o3 dzj ded ¥ Isj i3 j cOlskzte dZOcdzdlsder » WOLBO ' n fitej mBHEBO.
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N. V. Kostyuchenko, A. K. Zvezdin, E.A. Tereshina, Y. Skourski, M. Doerr, H. Drulis, Pefevin, I. S.
Tereshina, HigHield magnetic behavior and forcéelrromagnetic state in an Erz€H single crystal, Phys. Rev
B, 2015v 92, 104423(5).
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MODELING MAGNETIZATI ON REVERSAL PROCESSCAUSED BY DIFFICULTI ES
SEPARATION OF THE DO MAIN WALL IN SM(CO,C U,FE,ZR)Z TYPE.
Pinkas V.V., Lileev A.S., Borisov A.D.

Article presets simulations of magnetization reversal processes in Sm(Co, Cu, Fe,Snulation is
based on the process of magnetization reversal is determined by the difficulty of separation the domain wall fror
the pinning for these materials. As the result dvidr of the materials was researched during magnetization after
demagnetization of different waysycled demagnetizatiodgemagnetizatiogHc , thermal demagnetization. The
fixing fields distributions are basis for building minor hysteresis loop fdmagnets.

]l tOBtslsy Htotso jHjdes BSHjdzdteseo Odedj ftetsyj mMmtse  j to
Zr)7.4 I BHj dzdtetseo Odzedj ftetso tsH d dzts ! zO0 thdtse j Yo HY Bdzs
fjtoj B3Ocded ydo OdedwV tsfftcjHjdzVvjlsmw IstckzHWBMtsj f dzjsdzdc” 0 OR fy1
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fodzizyj dd' = ©OMmYftjH]j dj ddMmisetsdzgl nOMsd gzj dfdjvis dzd H oz
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The microstructure of sintered Sm(Co0,72Fe0,20Cu0,552r0,025)7,5 permanent magnet studied by ator
probe. / Xiong X.Y., Okubo T., Koyama T. // &ta materialiai 2004.7i = 5 2.
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STRUTURE AND MAGNETI C HYSTERESIS PROPERTIES OF RAPIDLY ALLOY S BASED ON
THE PHASE NDR2FE14B
Tereshina |1 .S., PG@N\V,Filmenav AG/., leznahin DpSn, Hudrevatykh N.V.,
Burkhanov G.S., Rudskoy Al., Dobatkin S.V., Drulis H.
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The aim of the work was to determine the interrelation of structure and magnetic hysteresis properties o
R-T-B (R = Nd, Ho, and T = Fe, Co) alloys, synthesizedspinning technology. Samples close to the
stoichiometric  composition of the NéesB phase and superstoichiometric  composition
(Ndo.55H00.45)2. /{Fen C.2)14B 1.2 were examined. The features of structural and magnetic state of the alloys under
study, and Boys subject to extreme external influences, such as severe plastic deformation and hydroger
absorption werestablished
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l sdzd Ists o0 y jdiz@ ¥, w1 Ztor Otgsor 3 Qdr .If. Jidzd?j tch § .6 j Y " d dzO
[ - %. rRdz¢ " diz ¢ Steded dis o O ¢zd (B tets 8 da .CI.J°j 9 O [ . ¢ .
Y sfimde. [ shmCe G sRfHjdw, {1 [ MEo0O, [iuv dd&. [.
1 sdzt,h ®sYydzOo Rdzhisdlskzls dzdL €dma Isj Bf jteOlskzte d fr]lstc
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MAGNETOSTSTRICTIVE D EFORMATIONS AND MAGN ETOCALORIC EFFECT IN TB-DY-HO-
CO-AL MULTICOMPONENT CO MPOUNDS
Politova G.A., Tereshina I.S., Burkhanov G.S., Chzhan 8., Miller M., Cwik J., Tereshina E.A., llyushin
A.S., Kornilova A.A., Filimonov A.V., Alekseeva O.A.

The aim is to study the effect of substitutiomshe rare earth and 3d sublatt@ethe magnetostrictivaend
magnetocaloric propertié#s RCa. The neasurements have been performed on multicompdte{i@yo sHOo 5)1-
xCoyAly (x = 0.3; 0.4; 0.5; y = 0; 0.25) alloys withLaves phase structui/e obtain the lattice parameters of
these compounds at room temperature and their temperature dependerstadi@deMagnetostriction was
studiedby strain gauge method in the temperature range from 50 to 250 K and in magnetic fields up tol60 kOe.
has been shown that these compounds exhibit magtrettiural phase transitiomsd agiant magnetostrictive
deformations.The magnetocaloric effect has been calculated from heat capacity data andadsioed in fields
of up to 18kOe by a direct methodrhe effect of Al substitution on thmagnetostrictiveand magnetocaloric
properties was discussed.
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STUDY OF R3C0O06CUp4 AND R3C0O06CUo 4 m (R =PR, DY, TB, X =~2) ALLOYS AS ADDITI ONS IN
MANUFACTURING ND -FE-B PERMANENT MAGNETS
Burkhanov G.S, Lukin A.A., Kolchugina N.B., Buryakov I.N., Ko s hYuiSd®nikd., Prokof b6e
P.A., SithovV.V.
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The RCasCwo4 alloy with R = Pr, Dy, Tb and x = ~2 are used as additions in manufacturitiegBd
based permanent magnets. The magnetic hysteretic properties of the magnets were shown to exceed those rea
in using raresarth metal hyddes as the additions to powder mixtures. Peculiarities of magnetic behavior of the
ThsCm.eClp.4 have been studied.
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FERROMAGNETISM AND S UPERCONDUCTIVITY IN NANOSIZED HETEROSTRU CTURES
RogackiK.%2, Matusiak M., Lochmajer H.%, BezusyyV.%, PrzyslupskiP.!
Y nstitute of Low Temperature and23tWuotgaw Re
%International Laboratory of High Magnetic Fields and Low Temperatures, PAS, ul. Gajowicka-98153
Wr ocgaw
)Instituteof Physics, Polish Academy668Warsawa ences, A

Interaction between magnetism and superconductivity as well as an unusual proximity effect at the borde
between a magnet and a superconductor can be successfully studied #dimémsional
ferromagnet/superconductor heterostructures. In this work we present recent results of the experimental studi
of heterostructures composed of alternating ferromagnetic La0.67Sr0.33MnO3 (LSMO) and superconducting
YBa2Cu307 (YBCO) nantayers. B-, three, and multilayers with a thickness between 20 and 100 nm were
grown by dc sputtering method on oriented substrates. The thickness and configuration of LSMO and YBCC
layers were changed in a systematic way to modify the nature and strengthirdetaetion between these
materials. The transport and magnetic properties of the large set of heterostructures were investigated in a wi
temperature range200K and in fields up to 1. We have observed an influence of the magnetic LSMO layer
on thesuperconducting properties of the adjacent YBCO layer. In particular, modification of the vortex dynamics
by the ferromagnetic order was observed in the vicinity of the superconducting transition. Superconducting critica
current densities were measured Iboth as made and by FIB (Focused lon Beam) structured samples with the
active dimensions 1.5xHm2 and 10x108m2, respectively. The Nernst effect was studied in the mixed state
revealing the characteristic temperature dependence of the Nernst signal which seems to be correlated with t
temperature dependence of the upper critical field. The topography and ammpgvf our samples were
investigated by means of Scanning Tunnelling Microscopy to enable proper interpretation of the obtained result:
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MAGNETIC PROPERTIES OF THE SUPERCONDUCNING COMPOSITES BASEDON HTSC
YAPES OF SECOND GENERATION
Rudnev I.A., Pokrovskii S.V., Osipov M.A., Abin D.A., Mineev N.A.

This report preents new results of studies magnetic properties of second generation HTS composites
magnetization curves, remnant magnetization, levitation force. The measurements were carried out in a wide ran
of temperatures (4;Z7 s) and magnetic fields up to T4 For studies we chosen both single tape and stacks of
tapes. Based on obtained results we made conclusions as for possibility of using such tapes in various magne
systems.
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INVESTIGATION OF CU -FE ALLOYS WITH DISPE RSED STRUCTURE OBTAINED BY
ELECTROMETALLURGY AN D SHS METALLURGY.
Sanin V.V.}, ¢ nikin Yu. A. %, Ikornikov D.M. 2, Yukhvid V. 1.2 Filonov M. R.%.
'Russia, Moscowhlational University oScience and Technology MISiS
Russia, Chernogolovkéstitute of Structural Macrokinetics and Materials Science, Russian Academy of
Sciences

The influence of different production techniques for alloys baseded@buRvas studiedn this study first
used SHSmetallurgy method for producing, in the molten pseudoalloyF€system (Cu70%, Fe 30 wt.%).
For comparative structural studies of samples of alloys using the method ofstaggevacuum induction
remelting (VIP) were obtained. It was found that the high temperatures melt the SHS provides increased solubility
of Cu in Fe. Then, in the crystallization, by decreasing the melt temperature and reduce the solubility limit of
copper is released in the form ofalidispersed particles. Thibservedstructures typical only for SHSalloy.
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Artt-R o ArttdfolvrvETf R1 RE MRCOsxGAx (R=GD,Y)
[ Odzd € . 15dtedBOZOJE Jlstf dz) B Odps o Sl tsL.Sddeyd ddS.s0 5. ¢.
s B3 tedetso® ¢ .
LhtweoLrddzdw, 6. | 0l0Odz, A j HjteOTERYdzcds Jzded o j tefd Is
RdgHdwY, . v jdzdg®2, RA&Hd2MSd2 bjndsdksedyj MC
i simdMs,MC®.0, [4Juv di. [.1. [ chsdsihss O
E-mail:andreyd7_9l@mail.ru

FERRI- AND FERROMAGNETISM | N RCO5-XGAX (R = GD, Y) COMPOUNDS
Malik S.K., Nirmala R., Nikitin S.A., Bogdanov A.E., Morozkin A.V., Ovchenkova I.A.,Smirnov A.V.

The study of RCohased compounds presents a keen interest due to the existenoe wlgmetic
sublattices in them. This work is dedicate to the investigation of magnetic properties ofx@&omnd
determination of the strength of intrasublattice and intersublattice exchange interactions. It was found that th
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paramagnetic susceptibilityf GdCo5xGax follows the Neel law. For these compounds the molecular field
coefficients were calculated. This allowed to determine the contributions of Gd and Co sublattices to the
magnetization.

Rdzls j B s Ocdzdzd wj MS dj Misj Hddzj dzdaels RIEjoffdzs daB®@ dddzdsls dg'j
spkfMzseo dzj des OBZJudjd3 E HOddz = MtsMisOeatse Hoka d&OG
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ELECTRON MICROSCOPY AND MAGNETIC PROPERT IES OF FE-ZR-N NANOCRYTALLINE
FILMS PRODUCED BY MA GNETRON SPUTTERING
TedzhetovV.A., Sheftd E.N., Harin E.V., UsmanovaG.Sh, Zhigalina O.M.

The phassstructural state of the soft magnetic nanocrystalling = films has been investigated by XRD
and TEM. The phase composition as well as the fine structure of the films are determined.|Ttienenfahe
films after annealing at 300, 400, 500, 600Ad was
strengthening on the grain size were discussed. Magnetic properties cfigmoaied and annealed films were
studied by VSM. It was shawthat annealed at 30 0AC fi Il ms are strong ferr
inductance (up to 2.1 T) and low coercive field (down to 0.5 Oe).
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CRYSTAL STRUCTURE AN D MAGNETIC PROPERTIE S OF SOLID SOLUTIONS OF
LA 054HO0.11SR0.33MIN 1; xCRx O3 (X= 0.051 0.2) MANGANITES
Craus M.L.%2 Turchenko V.A.% 3 Islamov A.Kh.>4 Erhan R.V.% % Anitas E.M.1®
'Russia, Dubna)oint Institute for Nuclear ResearciRomania, lasiNational Institute for Research and
Dewelopment for Technical Physjét/kraine, DonetskA. A. Galkin Instute of Physics and Technology
“RussiaDolgoprudniy Moscow Instute of Physics and TechnolggRomania, Bucharest Magurele,Horia
Hulubei National Institute for Research and Developmentiysies and Nuclearrgineering

The Re; xMexMnOs (where Re is a rare earth element, and Me is an alkali earth element) manganites exhibit
a strong interplay between the charge, lattice and spin degrees of freedom, being characterized by a transiti
from paramagnetic insulaiy (Pl) state to ferromagnetic metallic (FM) state for x concentrations in the range
0.260.5 [1,2]. The substitution of Re and Me with mixtures of rare earth and, respectively alkali earth elements,
at various ratios, leads to a change of the local inierecbetween Mn cations, implicitly to a change of the
magnetic structure of manganites. The studies performed in the last two decades have emphasized the releva
of the electronic phase separation on the phenomenon of colossal magnetoresistancE{E€bHance between
the ferromagnetic and spglass phases (FM and SG), with different electronic properties, can be readily
influenced not only by the chemical composition, but also by vappbysical parameters such as the egapl
magnetic field, hydrstaticpressure, chemical pressure etc [3].

The nature of magnetic ordering in the entire compositional range depends on the relative concentration
of Mn** and Mrf* respectively, and structural properties via M@ 7 Mn angles and Mi O distances. A way
to understand the doubéxchange (DE) interactions is to substitute Mn cations with other transition cations,
because it strongly depends on the geometrical features of the perovskite structure.

The main aim obur work is to investigate the influence of the Cr concentration and thermal treatment
conditions on the correlation between the spin glass phase concentration, magnetic structure and tf
magnetoresistance of the dsaH001:Sh3sMnuxCrkOs manganites. A ceramic samples of manganties
Lag.s4H0p 115K 33MN1; xCrkOs, with x = 0.05, 0.10, 0.15 and 0.20 have been fabricated lyesahethod [4].

Phase composition, structure, lattice constants and volume of the lattice cell were determined/ by X
analysisusing a Phillips diffractometer with a € ;radiation. The neutron investigation at room temperature
was performed wit AO0.G01 at eusleal pulsed @actor d2R JINRdDultha, Russia. The
variation of specific magnetization with tempter, implicitly Tc or molar magnetization, were determined by
using a VMS type magnetometer, working ataH= 1 T, between 77 and 400 K. According to theay and
neutron diffraction patterns (Fig.1) investigated samples are inhomogeneous. They havthbdiombic Pnma
and rhombohedral c crystal structures. The substitution of Mn with Cr leads to a small maximum of the lattice
constants and unit cell volume with the increase of Cr concentration, in the surface layer of the samples. Lattic
constarg are changed due the modification of cations distribution, with the increase of the Cr concentration in the
samples. We supposed that cations distribution is characterized by the presence of thgddn+ @4 5 *§ ) ,
(r= 0. 8%8rF)D. 6%M(5r 5)0.80r ) in various concentratic
constants, for the layer from the sample surface, can be attributed to an increase of the concentration of ions wi
larger radii (as M# and/or C#*), followed by an increase ebncentration of cations with smaller radii (as*¥n
and/or C?), with increasing Cr concentration. The difference between the unit cell volume from the surface layer
and those from the entire sample is due to the difference between the averagehradiattbhs from the B sites,
attributed to the variation of the oxygen concentration at the surface and into the bulk of the samples. Magneti
measurements, performed between 77 and 150 K indicate a minimum of the molar magnetization vs increase
Cr conentraton in the samples for x = 0.15.

However, a large difference exists between the**Mm Mn** and CF* or CP* behavior, concerning the
contribution at the magnetic structure: only ¥and Mrf* contribute to the magnetic moment of the samples,
apparatly no exchange takes place between the Mn and Cr cations. We suppose that the substitution of La wit
Ho and Sr leads to the local lattice distortions. A local disorder of magnetic atomic moments could induce a sma
ferromagnetic moments, which can eaiplthe magnetic behavior of the sample corresponding to x = 1.00. For
the samples cooled in low magnetic field@¥8800 Oe) the magnetization remains practically constant for a large
range of temperatures. On other hand, we observed an increase of madéignefiom lower temperature, to
transition temperature between sgiass and ferromagnetic state when the cooling takes place without magnetic
field. The behavior of specific magnetization is characteristic for the presence of ti¢asgistate. Thesistance

shows a narrow maximum near room temperature, depending on the Cr concentration. The height of the resistar
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maximum strongly depends on the thermal treatment of the samples and the intensity of the applied magnet
field. We observed a broad wimum of the resistance at low temperature, for all samples, attributed to the
presence of the spin glass phase. At low temperature the samples are formed by a mixture of spin glass a
ferromagnetic phase, depending on the cooling and measuring conditiothe intensity of the magnetic field

and on the cooling rate. We considered that the spin glass state has a much larger resistivity as the metallic ph:
because probability of the transfer of one electron between two Mn cations is very small ftleticraoments

are not parallel to each other.
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Fig.1. Refined powder neutron diffractioatfern at room temperature.
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The effect of electron irradiation on the kinetié4}solid solution decomposition in the 22Cr15Caoy
and its coercive force is demonstrated and discussed from the viewpoint of structural and phase transformatiol
induced in solids by external actions, in particular, by irradiation.
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The aim of this work is to study the impact of structural inhomogeneity arfibgamg impurities on the
magnetic phase transition temperasuoé highpurity rareearth metals. The main results are: 1) the construction
of the magnetic phase diagrams for Gd, Tb, and Dy; 2) data on MCE for structwiadlgnogeneous samples
doped with hydrogen and nitrogen.
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In the present work, a search for new materials with a la@gnetocaloric effecMCE) was carried out
among the muitomponent RCgtype compounds. Alloys with substitution in ragarth sublattice
Th«(DyosH0o 5)1xC0; (==0.3, 0.4d 0.5) and, additionally, with substitution in cobalt sublatfids(Dyo sH0g 5)1-
xCoL7se 25 were prepared by ammelting using the high purity metal¥he measurements of the MCE were
performed by direct method in wide temperature rafffe M¥ssbauer effect studi
intermetallic Tho 3Dyo.35H00.35C 01 78-& 25. Spectra characteristic of the easy axis of magnetization were fitted,
assuming the random distribution of the Fe/Co atoms in the transition metal sublattice. iEhe@perature of
these compounds does not exceed 150 K. For a practical applications, it is important to shift the transition
temperature to climatic temperatures region. For this purpose we have been done on substitution of cobalt for
atoms. As aiesult, small dope of Fe was able to raise the transition temperature to room temperature, however th
value of the MCE is reduced. Nonetheless, the increase in the Curie temperature and distinct broadening tl
paramagnetiderrimagnetic phase transitiomhich were found upon Feoping of this compounds give an
opportunity to use such materials in practice.
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FEATURES OF THE MAGN ETIC HEXAGONAL FERRITE S OF BA AND SR FORMATION IN
WEAK PULSED MAGNETIC FIELDS
Shipko M.N., StepovichM.A., Korovushkin V.V., Kostishin V.G.

The features of influence of weak pulsed magnetic field on crystal structure and macroscopic parameter
of magnetic bBxagonal ferrites Bak#10 and SrF&019 Were investigated. It was shown that the change in the
physical properties of ferrites due to the ordering of cation vacancies on the border of the hexagonal and spin
blocks, providing a decrease in local distms oxygen polyhedra.
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HIGH -ENERGY (ND,DY)-(FE,CO)-B MAGNETS WITH LOW T EMPERATURE INDUCTION
COEFFICIENT
VasilenkoD.Y., Govorkov M.Y., BratushevD.Y., ShitovA.V., Kolodkin D.A., PopovA.G.

Abstract Tke aim of the present work is production of higergy permanent magnets with low
temperaturénduction coefficiena from the (Nd,Dy)j(Fe,Co}B alloys by using the strip casting and lowygen
technology. The magnets from (N®yy)13 dFei.yC0y)79.8Cl.1Gan 1Bs 1 alloys, where 0.Z x ¢ 0.25and Gt y ¢
0.2, have been investigated. Increasg fibm 0 to 0.2 is accompanied with the rise of @rie temperature
from 327 to 4924, which provides decrease in the absolute value of the tempeiraductioncoefficient from
0.112 t ou,@spectvely.bheimagnetsth oxygen content less than 2500 ppm are prod ficzm
the (Ndo 78DY0.25)13. F& sC 0 2)79 8Clb.1Ga.1Bs 1 alloy. They have the following magnetic propertiBs2 11 kG,
Hc2 8 kOe, andBH)max® 30f GOe at 1504;a ¢|-0 . 0 7u|. %/ A
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QUALITY MANAGEMENT O F PERMANENT MAGNETS MADE OF SM-CO
(KS25) ALLOY SERIES PRODUCING PROCESS
Shoomkin S.S., Kulagina O.1., Shper V.L.

In this work was investigated a dependence of magnetic parameters of the permanent magnets from tt
original alloy chemical composition based on the teeponent systerBmCo-Cu-Fe-Zr. The investigation
revealed the dependence between magnetic parameters of the permanent magnet samples and coefficients in
stoichiometric formulaSm(CaFe,CuZrq).. On the basis of results was developed the magnetic properties
prediction mechanism, which allows to conduttoperative manufacturing activity.
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ALUMINIUM MATRIX COM POSITE REINFORCED WI TH HEXAGONAL BORON NITRIDE

PARTICLES
Firestein K.L., Steinman A.E, Corthay S, Shtansky D.V.
Russia, Moscow, National University of Sci

E-mail:shakticorttay @romandie.com

Reinforcing aluminium (Al) matrix composites with commercially available mianal nane particles of
boron nitride (BN) is a real challenge. Indeed the mechanical properties of such composites depend on tf
homogeneity of the initial mture of Al with BN. A major part of this research compares different preparation
methods of AIBN mixtures to achieve homogeneous distribution of the BN phase within the Al powder.

Four classical mixing methods were used: (i) ultrasonic treatment,iditnénsional, (i) roll and (iv)
magnetic mixing techniques. Furthermore, a modern technique e&hiyigy ball milling was also explored. The
distribution of the BN powder on the Al particles after mixing was observed by a scanning electron microscope
(SEM). The mixtures were pressed and sintered with a spark plasma sintering machine in a graphite die. TF
obtained disc samples (30 mm diameter) were cut in severdiatogshape specimens suitable for tensile tests.
The mechanical properties were evadghtusing tensile test and Vickers microhardness test and to better
understand the strengthening mechanism in the composite, energy dispeyvecray diffractometry and
Raman spectrometry analyses were run.

Among the classical mixing methods triede thest results were achieved using ultrasonic mixing of 4.5
wt% naneBN with the ultrasonication times: 10 min. naBbdl + 20 min. nanaBN with Al. The tensile tests
revealed values which were 180% higher (260 MPa) than for pure aluminium (92 MPa). \dithteethe ball
mill mixing technique, the higher tensile strength at room temperature was obtained with the composites
containing 4.5 wt% micr®@N and 7 wt% plasmotherm BN. The tensile strength (385 MPa) was 320% higher
than that of pure aluminium and 48ftore than with the ultrasonic method. However, at high temperature
(500AC) , t he tensi |-M% sompaeed tg thd resdlts obtaimenl stterabm temperatire. The
micro-hardness tests applied on the ball milled specimens revealed the higldestsk for the ALO wt% BN.

The phase and composition analysis confirmed the formation of the phases AIB2 and AIN, which verified the
reaction equation: Al+2BN=2AIN+AIB2. Due to the formation of those hard phases, the Orowan strengthening
mechanism canebconsidered as the key to the strengthening of the Al matrix composite material.

Based on this experience with miend nane BN, the next step would be to reinforce the aluminium
matrix composites using boron nitride nanotubes as reinforcers.
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CHINA NEW MATERIALS HEATING EQUIPMENT TE CHNICAL STATUS AND
DEVELOPING TENDENCY
Dai Yu, Hu Xianglong, Ma Weidong
China, Changsha, ¢cAdvanced Corporation for \Y,
E-mail:daiyu@vip.163.com

With the increasing demands of high quality C/SiC composite material, carbon fiber, Titanium and etc. new
materials market, the requirements of heating equipment @rbeg higher and higher. This article is based on
the process demanding of relative materials and the features of ACME equipment, to analysis the Technical Stat
and Developing Tendency of CVD, poex i dat i on, car boni zi nQne gaertiorgaf a p h
material means one generation of equipmehdvanced equipment is the basis to produce high quality composite
materials, carbon fiber, 3D printing material and Titanium material, the performance and quality of material are
not satisfied becaesof the lagging behind of equipment technology. ACME as the leading supplier of heating
equipment, the features and development of A@Wvteating equipment is the refection of Chinese equipment
technology and development. Through investigation and aratisinext generation of heating equipment should
direct to Gigantic, intelligent, Informational, Environmenriééndly and Integrated. This paper gives a good
reference and guiding for the new generation of material production.
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COMPARISON OF MICROS TRUCTURE AND ABLATIO N BEHAVIOR OF C/C-ZRC-SIC
COMPOSITES FABRICATE D BY FOUR WAYS OF REACTIVE MELT INFILTRA TION
Xiang Xiong, Wei Sun, Zhaoke Chen Yabei Chang
China, ChangshaState key Laboratory of Powder Metallurgy, Central South University

E-mail:xiongx@csu.edu.cn

INTRODUCTION

C/C-ZrC-SiC composites is one of the effective material solutions to overcome ever aerodynamic heating
and highspeed particle erosion due to its good combinatioB 6fC composi t es 6 good t ol
resistance andd HT Cs 6 e x cablatibnepnopertyddowtever, when Zr,Si mixed powders are used as
infiltrant, the problem is that thapid reaction rate of Zr, Si and C makes it difficult to control the microstructure,
and many micraracks are generateld. orderto make the infiltration and structure in a controllable way, a new
kind of infiltrant, Zr,Si tablet, was used instead of Zr,Si mixed powders. This new RMI was expected to reduce
the contact area and ensure the infiltration progress steady. InfiltratimndrsSi mixed powder and Zr&alloy
as infiltrants were also conducted for comparison. Microstructure and ablation behavior of all obtaiZze@-C/C
SiC composites were investigated.

MATERIALS AND METHODS

2.5D needled integral C/C preforms (T700, RBdsed carbon fibers, Japan) were prepared by a needle
punching technique, then densified to 1.25g/bgnisothermal CVD with Clj H, and N at 1053 . Zr,Si mixed
powers with Zr/Si atom ratio of 1/4 were balled in absolute ethanol for 24h, then further dried in vacuum. Zr,Si
tablets(u30I30mm) were formed by hydraulic press i
prepared prewously. ZrSi alloy was also used as infiltrant for comparison in this paper. Porous C/C composites
were placed in graphic crucibles together with the infiltrafit® four infiltration ways aréhe C/C preform on
or beneath Zr,Si tablet; C/C packed byStmixed powder; C/C beneaZSi, alloy. All samples werdeated at
an average rate of 20to 200& in flowing argon and kept for 2 hours, finally cooled at/@in to room
temperature. The obtained GALC-SiC composites infiltrated by tablets, mixed p@ngiand alloy were labeled
as SU/SD, SP and SA, respectively. Note that SU referred to that the C/C preform was placed on the tablet, whi
SD meat that the C/C preform was placed beneath the table.

RESULTS AND DISCUSSION
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As shown in Fig.1, this new impred RMI is feasible to prepare a dense gradientZ(GSiC composite
using Zr,Si tablet as infiltrant. Meanwhile, traditional RMI with Zr,Si mixed powder and alloy only obtain a
homogeneous CHZrC-SiC composites.

As shown in Fig.2, among all the ablatefC&ZrC-SiC composites, sample SE)possessed the lowest
mass and linear ablation rate-6f. 0 2°g 4 8 a n d*m0/s, BeSpectively.
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Fig.1 - SEM images of the crosection of C/€&ZrC-SiC: (a) whole crossection of sample SU (b)
magnification of pint B (¢) magnification of point D, respectively (d) cresstion of sample SP
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Fig.2 - Mass and linear ablation rates of C/C composites (aE5(l) SUA (c) SDE (d) SP (e) SA; E
and A represent Zr@ich surface and Si€ich surface, respectively

CONCLUSION

The gradient microstructure and relative content of ZrC and SiC Z€ZICSiC composites are beneficial
to its excellent artablation performance.
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APPLICATION OF CARBO N-CARBON COMPOZIT MATE RIAL IN CONSTRACTION OF
PROTECTIVEHEATSHIL D SPACECRAFT ECLIO N DHEPIE
Aksenova I.V., Alekseev S.V., Bogache¥.A., Nikonova A.O.
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The work is devoted to study the question of selection construction material for a protective shield
spaecraft "Interheliezond".
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COMPARATIVE INVESTIG ATION OF ALUMINUM -BASED SOLDERSFOR SOLDERING
BERYLLIUM
Anisimov A.Y., Gitarski L.S.

The aim of this work a comparative investigation of the properties of the solder connection beryllium
beryllium prepared using aluminubased solder, with addition of silicium and scandium. Invastigs were
carried out by optical microscopy and scanning electron microscopy with local mresospectrometry analysis.

By optical microscopy microstructure of solder connection has been investigated. By scanning electror
microscopy with local micro Xay spectrometry analysis was investigated the distribution of elements in the
solder connectiorMechanical properties of solder connection was tested.
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Beryllium Chemistry and Processing. K. Walsh. // ASM International, 2009.
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HEAT -CONDUCTIVE INSULATING ADHESIVE FOR ON-BOARD EQUIPMENT .
Antipina S.I, Vekshin N.N., Stepanov A.A., Gladkih S.N.,

New heatconductive insulating adhesives have been developed in JSC Kompozit. Adhesives have high
heatconductivity, stable results by physicomechanical characterigtigigle temperature range.
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RESEARCH OF PROPERTIES OF HEAT RESISTING ALLOYS ON NICKEL -TUNGSTEN BASIS
Antipov V.I., Vinogradov L.V., Kolmakov A.G., Baranov E.E.

The base of modern industrial heat resistant alloys is iron, colicdel. From it's the nickethromium
compositions have service temperatures not hi gher
apparently physical limit for nickethromium compositions. Further increasing of service temperatures of
industial heatresistant alloys may be expected only by changing for another base system, the melting temperatur
of which 1400- 1 5 040Akalysis of numerous phase diagram of iron metals alloys show, mat perspective, taking
in account the existing processing (traditional techniques of melting and hot treatment), minimal dificitness anc
rather cheapness, is nickehgsten system. Experéntal results present is mis study testify that alloys of this
system reinforced by tungsdgen fibers are exploita
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THE STRUCTURE OF THE AL-SI HYPEREUTECTIC POWDER COMPOSITE WITH A QUASI-
GRAPHENE NANO-SIZED FILLER
Aronin A.S., Aristova |.M., Vasenev V.V, Mironenko V.N.

The structure of the A42,5% Si3% Ni powder with 0.51% (wt.) additions of the reduced graphene oxide
after mechanical alloying is investigated. The presence of-gquaghene layers on the surface of aluminum and
silicon particles wasdletected. It is assumed that quasiphenecarbon shell on the surface of particles protects
them from clumping during mechanical alloying.
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HEAT RESISTANT POLYM ER COMPOSITE MATERIA LS FOR AEROSPACE INDUSTRY
Babkin A.V., Bulgakov B.A., Kepman A.V.
CJSC Institute of new carbon materials and technology (INCMaT)

High-temperature carbon fiber reinforced plastics based on phthalonitrile resins are obtained for the firsi
time by vacuum infusion. This patireaking result becomes possible due to use of arelting siloxane and
phosphateéoridged phthalonitrile monomer. The obtained samples of composites demonstrate thermal stability
and a change of mechanical properties by | ess tha
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A PHYSICO-MATHEMATICAL MODEL F OR SELECTIVE SINTERI NG OF MICROFINE
HETEROGENEOUS POWDER
Timofeev A.N1, Logacheva A.I%, Blesman A.I2, Postnikov D.V?2, Logachev I.Al,
Polonyankin D.A2

Abstract. A theoretical and experimental investabtf microfine metal powder heating initiated by hkigh
energy laser irradiation was conducted. The focus of this study was to perform a{phgtiematical model of
met al powder selective sintering wit hchianmast@lparteoin t
the problem solution of additive technology development and its application for materials sintering. The power
and beam diameter, scan speed, particle size and its sphericity degree were selected as the main parameter
heat tranfer computational model in porous matter.
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IPRESCONSi PROMOSING PREFORMS FOR HIGH -TEMPERATURE COMPOSIT ES
Bogachev E.A.

Ipreskons are needfmnched nofwoven pressed preforms on thmse of staple polymer fibers:
polyacrylonitrile (carbon fiber precursor), polycarbosilane (silicon carbide fiber precursor), polysilazane (silicon
carbonitride fiber precursor). Successful testing of Ipreskon with polyacrylonitrile as a preform insvariou
applications testify to satisfactory properties8@mposites on its basis, the presence of structure features which
are not achieved in composites on the basis of conventional cloth, fiber or rod framework.
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DIRECTIONS IN DEVELO PMENT OF HIGH TEMPER ATURE ALLOYS FOR NEW SPACECRAFT
ENGINES
Butrim V.N.

Problematic material science and technological inquires and directions on developmenteaiipigiature
alloys on the basis of refractory metals are considered. The chemical composition emicket alloy and
technology ofts production is optimizedin alloy is applied to production of altitude control spacecraft thrust
chamber nozzles. The theoretical forecast of influence of small additives refractory metals (W, Ta, Nb, Hf, Zr) or
strength and plasticity of an alloy isrdomed with test results of an experimental alloy.

HsLHOd] dtotet fsltdjddy HodeOljdi?2 d {djtcilsd
COLtOBISSd COYjMmise | dzdzts ds@estwldsts f)§ tz@ g @ R3O b j toffipdirises
f totsfls tc O dzflsjo 0M Y st oas'Ligs S W (ST 25 dcDB®A® o Isjyjdedj Hdz
Yyomse) MesCO + CMf z20Oydd.

1 slsjdzydOdz dz' | oL Bsydshmisd 3 Osftsyd 7 2MsOlsj?
fteddsj daw j 3" = ©® O dOydtsdzdz’ = d ©OC J Isdz rsda o s @G dzW ~H, S
ftoj HjOR s Ydn Isj B POOKELG o( 850 j dzdj MesCO 1 ¢ M ZzEOlOYd
tcOLodIsd j Y Otesf tetsydz" n d Y Otsmlsts2 ¢ dn M &zOe tso 9 5L d3t
ket dzOo ¢ g tedsHOO dzdtgsselzd B lsi @ GO dz@zd st !, W t6 O RO .

10detsdz hd?2 ddzlsjtejf ftoj HiNlsOo dzv & Is s dz@edid ¥ O Is th TRl
f dzOo dzj dzed % tls LD DiPic Oo dzd Is j dz! dats dzj 9-8 s &) etk @€ dftd Is detisfiy & W
Zd dzj 2 detse s teOMEFEPded® Jd2JWWFOdzj[ 2] . 165 §tetsydesils dg
Isj &3 j tOls B 820G 1IN0 e * dz0 thdetse | ntesBO L Oded BOs s Mtcj H
M z0o OB dzO tMdetsa j yjdzjL O, ddSjdzv d Mt z0eo OB dzO ¢
MY zOo so dal cufifdzdljc B ZOo S R d3j skOdzdzse ( Nb, Ta, Mo,
d 9 ftesHEZCISOR MettOddV s AfDE0 90 4 dfls3 Jtc.o Oz ® HsdeEFs 15 de.
ZO0 fifdatdEof cj fwismisoakzs hdds dr "duuslStsdkkz JMfsd L tse Odzd:
ntezf Csdklz twOLtlkzh jdds ftod Ctd3dzOlsdets? Isj i3 jteOlskztej [ 4]

{ OBkt fHsOdzd s dmsotsets §Csdj ddy of MES IS & j Okt

-fsorhjdadjy bjrdsdzsedyd MSdr d 1-&fOHY jzizPds O ts dgdedzO o
Mse j oh j dgMilso s Odzdwy MsMisOoa O d bkjrdsdsecdd dLcEtlstse dzj dz

- bisteilsdui MEse s B dpjdesptazdwd - o dzdd? jdzgivdzls s o zO o
nOOCIsjtedmMisdSd Mf zOo s dzO thmdeseo | kketsf z0oCdrn ofBjIsO
o tjLkzd O] bkijttijlkdydimMédrn ftojHMIsOs dzj dzd 2 ;

- OLteOBBICO ( dL zyd dzd § otsL d3stsy detsfilsd  f ¢ § tlgfi) tzg dzdo
sBtstclzHtso Oded W .

RL OB dzj o e s -(31PHEO o WH(1-3)@r W-(0,1-0,4%) \-(0,050,3)%  Ti
(m6511 A0, 1l mdz) dLetslsOo dzd 9 O Is HJlsOdzd mtsf d&zO d 4

75


mailto:info@kompozit-mv.ru
http://www.xumuk.ru/encyklopedia/2/4178.html
http://www.xumuk.ru/encyklopedia/2/5080.html

grsArRc 2 sffIL{YyRARIILID fOUrTROJZ, Isfovec
Is;ted3tsQOlsOdchlsq’u_Jfr] dr HoedcOljdzj? C(ttttiQBduisBedE" Of
GHYy bjBlkzjlsmMw o MECOW Y OttsMiss?2 ¢ sMmlis! d mMlss2Csmis!
1300 fted ydSdzdyjmStsds atsLHj2Mlsoadd o Isjyjdedj MesC O
dzg Is.

1t HinlsOo dzj dz" t6j L lxfdz! tdy Ofleff citstipdf s Jadgicf. B § des dzse d 4
HJOMj stesds HEs 30 BB dL Mfdz0e ©® m6571 1 AU, sBj M j yde O
COyd Mo ® [5]. U mdzbdztse d W -dodgHdzsSw@fjddlzdas @ ts 1w iffirO o & @ ¢ Hija
hdrlstsor °a &GOy dDIAsE" ZOS BSotsects f jto f dzOo O, ftej Mmtse OC
fted MMy, d bijtedddui MEts?2 tBtOBBISCJ.

On, Og 5, Mlla

tdmMedestczCIskzte® (©O) d B ~0dduy MSdy Met2MmMlse O

[ Odz! dzj 2 M § d mMse j toh j dzMiso so BdgPj MMtfyde@o o fdz® " sfhHdeg v J
YOt tesydesmisd d HdzdIsj dzv dats 2 tjtetsudztsfr]lscf fted Isjdif jcOls
ZzO Btsdzj ] bkzetsf dzOeCd2 djcedthkze hd?2 1 dzj-yj delsT@r o ts66] dzOun@AS
s} B j Ozt MYy dzOPptO dispded® fBs ¢ a2 chJ?IStqjlestgq’JqJHﬁ]sﬁqISIS)BOBﬁ](
BOIsted ydzse ts MMV oo Winf@EPodd] Cssdzr €8 M L WV jCIsdo desls
dzs d MyismtsedzsMmis: 8 IsOdzls OdzO € Lzt ¢ Otk ;3P Y 4 dedz® @26 B P 620 B |
9,5Ta [7].

rdzv ftetso jHjdedv tcOBBIs 5 ML Hs@dppiz | BT s de®O L @O figfg ¢
fitemMyf jSCIsdodz m Mg & fzgiztzdzg?2 dMmMmdzi Hiso Ols j di off2tdiPls 98 QRO Is j H
ftedd3j dedlsj dzv des € Efmdzsedwdzs + S z2OIsOydd.

[ dlsQlelz tc O:

sOBdztso .1 . Jdbkrj dzsf OlsC.d .c¢ 0L Riuxftes3 202900 0~ .H o d ¢ Ols j

s Qodysd?2, . f. [ JOdzdztso jHjded ] Iskzetsf zOoCdr d3j IsOC
-0 10Oz 31.967.

f ObjtedOdzr o &OMddetsfistets] dedidyd Gdp'tedo s uigds/Qczch b fisf dzO
md dizzh dldz0:.. [ O d dets s te4s4 dzd T ., 1968.

s dztsy 0. . g &zOo " &ZzO0 thdse | ~RtesdBO/ Y. ¢ d dzf, 1
toj H. (. f . -B0Os diyf 56 dzdzkzde. G 1[BBG, 1976.

1 Elsted o3, dis.dzts.c quyii-Am S dd OMmYyJClsr fsorhjddw MmMet2Mmlse
dZz0 tsdese ] ~tesd3O Hdzv dqLHjdd?2 Sthhdddyj mMeéts?2 Isjrdd S d/
g . -1946

Massalski, TB. Binary Alloy PhaseDiagrams Second Edition/T.B. Massalski H. Okamoto, P.R.
Subramanian, L. KacprzakASM International, Materials Park, OH, 199®8542p.

Brady, MP. Intermetallic Reinforced Cr Alloys fadigh-TemperaturdJse/ M.P. Brady, J.H. Zhu, C.T.

Liu, [etc]// Materialsat High Temperature999 v.16, 4, pp.189-193

kkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkhkkkhkhkkkkkhkhkkkkkkhkkkkkkkhkhkkkkkhhkkkkkkkkkkkkkkkkkkkkkkkk

76



3-7 S lkwpteg" AHIzlMH,Od

IJRCVRL trrRrRI{JRYpas[s [I110)[mwéRIGD[BS[BU?
rJUN\/\¢11111 ARESIT 1 L1d &1 ol o.
I zlstcddd, | sgB Olsé dds HIOMLAY dzu P fletsdise R. .
Y sifpdwy, og. [stftctEgRi&deffifimdiise a1 B6MIdP, [ Jvuv cuuvdl s
¥ shfdw, . [sMCe0®, Rf[u [ ¢1
E-mail:vavilorD008@mail.com

INFLUENCE OF PARAMET ERS OF HEAT TREATMEN T TO REFRACTORINESS OF DIPHASIC
CR-NI ALLOY
Butrim V.N., Kubatkin V.S., Adaskin A.M., Sapronov L.Y.

Heat resistance test results of diphasie3@Ni-3W-0,4V-0,3Ti alloy in depending on thermal treatment
after heating in the oxidizing environment at temperature °1,@furing 364in comparison with a e resisting
nickelbase alloy Ni22Cr2,8Ti-1,0Al-0,01B are presented.
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INFLUENCE OF LOW -ALLOYI NG ADDITIONS OF REFRACTORY METALS ON
MICROSTRUCTURE AND M ECHANICAL PROPERTIES OF CR-NI-BASED ALLOY
Butrim V., Razumovskiil., Trushnikova A., Varlamova S., Simonow., BazaleevaK.

The content of lowalloying additions (up to 0,2 mass. %) of refractorytatee (Ta, Nb, Hf, Zr) was
established on the base of thermodynamic calculations of the phase structure for alloy
Cr-33Ni-2W-0,3V-0,4Ti mass. %. Results of creep and high temperature durability tests, microstructure reports
and xray examination are preseudt
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Butrim V.N., Razumovskii .M., Beresnev A.G., Kartsev A., Razumovskii V.1., Trushnikova A.S. Effect
of alloying elements and impty (N) on bulk and grain boundary cohesion in-li&ise alloys // Advanced
Materials Research, 2015, v. 2229, p.-564.

Razumovskiy V.l., Lozovoi A.Y., Razumovskii I.M. Firptrinciplesaided design of a new HNiase
superalloy: Influence of transition na¢talloying elements on grain boundary and bulk cohesion // Acta
Materialia, 2015, v. 82, p.36377.
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CYANATE ESTER BINDERS FOR THE ESMERALDABRODY C ARBON FIBER
STRUCTURES OF SATELLITE SYSTEMS AND ORBITAL COMPLEXES OF NEW
GENERATION
Vikhrov I.A, Aristov V.F.

Shown the prospects of using the cyanate ester binders for the esmeraldabrodyfibarb
structures for space applications, given the properties of the developed binder.
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ANALYSIS OF STRUCTURE AND PROPERTIES OF CARBON-CERAMIC COM POSITE
MATERIAL C/(SI -4-HF) BY MEANS OF REACTIVE MELT INFILTRATI ON PROCESS
Volkova V.A., Timofeev |.A., Timofeev A.N.
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1. M. Yan, H. Li, Q. Fu, J. Xie, L. Liu, B. Feng Ablative property of C/€SiC-HfC composites prepared
via precursor infiltration and pyrolysis under 3080C oxyacetyl ene torch. [/ Ac
Letters).i 2014.i Vo | . 2 7/ P.981987..
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ONE-PACKAGE EPOXY STRUCTAL ADHESIVES
Garaeva GR., Gladkikh S.N., Belinsky M.A.

New onepackage epoxy structural adhesives have been developed in JSC Kompozit. Adhesives have hig
strengths at a temperature of minus 60, 20 and@bw coefficient of linear thermal expansion and high glass
transiton temperature.
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FEATURES TECHNOLOGY BIODEGRADATION WASTE S EPOXI AND EPOXI-PITCHES
Gatina E.R., Shatrov V.B., Shaydurova G.l.

Propeties of the cured binder technology biodegradation by incubation in thénseitigation of surface
degradation by microorganisms.

uBtstc d EddzdL Oydw ftosdr hdzj dzdzr = Slsh SHS9 fted ftots
otsftesMOd3 o toj Odg dedisldV tHftdai@Eds dgHCjje.dH dz" § d L fsECMmdrdz § Mo
CodBf sL dlstso ig! dmMf sdz! L s9 Odzd j d3 OttOdBdH Mz n, ZGdzj tetsSHC
zOf tsdzdzdlls jtelgj Qdz! des?2 HtOCIsdCj ftod dROBsISC | ¢ ddDE dztf cz) BZG
ftotsd3r hrdgj dadds - SH 59 MeowL ke hjets d2O0 fSHHBSAROR HAv fMisj !
fsHdzf ydls olbtstedydessdzsz MY tsdz L 59 Odzed BdJlL i tod d3j dzj dzd
JLetslssodzj dedd ftejftcjetse ISOCY] BYjodqHdts fswedy dedj ts

Imj 1Iss 9 Ctsdifdzj CMj oL 90]jls tsBMmdztso Odzgdzz L 5B S
CsdeC toj sdzse s tojh jdedw otsftesmMO: COC EZlsddzdL Jtetse Ols ts
O ftodtesHdlkze MtejHkz, ©OC COC Howbdndkds J fkditddL ) kzd d
oL 90l 1t Csdzsedqud MS ey Y OMdsmls: CO0C Hftwd o' BlesMOnA

LJ d3dzr = dzgj HEEOR .

I fewiLd f) tkdd ftdsBtjlsOjls hNssks OCkEkzOd dsh
sjrdtsdztecddd ziggvzdz Oy ffc . b dOdZzdL bistjlsduimMSédr dimMm
fdtemMf jSIsdoads d3 d { Ctsdetsdzd yde' d3 d3j sStsH OB BB JLOWGI Y do Oda
fsdzd di3j tedze" = BOIjtedOdzso Mmdzj Hizjls tsilsdzj Misd d3j IstsHO dataf BH j
Hdzw CtdeStojlsdese s C dzOMMO Ol jtedOdkzses. 1 dsteOL dzsy j dzd §
s’ CZsB Odz dzgs? 1 Ctdscduj MSs?2 fsedj &, o C d

ftotsd3r h dzj dedgr d3d SlIsn tsH Od3d .

ssdkzdqyujMseots SlhitHBo dzj 5lsac PR OF dzdpticdsty L B 5w Miso O ¢ & [
1 jtodz! MtsMsOodzw jIs fsteWHECO 8 Istsdzgdg ©¢ G BH, SBlttets] |
SslsatsHr MewL ks h jes MHOBIsMYW o Mtotsdadz® ¢ tstcc OdegdL Oyt
sdetse j . s todfgts,stgsss dieL ogiBijla atcj Y do Odedj ftetsdL oatsH dIlsmw

] tORE Or twOLWjh jddwy {2 (§tetsBdzj 3" ftetseo sHJdzd
LfsSidudy 2 d {f§sChdWjdsd drf MewiLkshdn ojssHsE B
MtsMis 0o "dzr tFO Ledess OL d&ZOG O j oz 7 ftesHEzZCIstso i o Otec! dtotso Odzd j

1 sfdzj Hize h-d st If@AF 2B Oydw L Oftsdzd dzj tedL tso Odgdz" = 5B tc O]
dr BBftotejyHjddw M Ijyujddjd otjdjdd. r d¥ tyjdld

84



7 mC ke Y 2L 6O @y

ICMfsLdydd o fYtsyed BT dzd ftesojHjdgr dMMmdzi Hso Oded W € dzC
d dmmdzij Hse Odedj HtetsB dBSHJ dzt des?2 ftsyoer .

tdLbkd sOIsT dmmdzi Hise Odzd 2 s ElddzdL Oydd ftesd3r hc
fsCOLT 908l Moty  jtemyf defizisH o dBOM)$ s Op O OMY s L oSz
00)dgj 2 2 1 CdZBEdyYy MS k¥ LOHOYk o yYyjdwrn ttOydtsdOdz dz
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V{430 sTtr JoffverufefIrfc RYTULSREB 5§
] ZOHSCdns dwWydzse ¢ . R.
t sipdwv, . sttesdjs, [¢f cstBftsLdle
E-mail:kompoli@yandexu., vyalov777@mail.ru

NEW ADHESIVES JSC KOMPOZIT FOR SPACE-ROCKET TECHNIQUES
Gladkikh SN., Vyalov A.l.

The paper presents new adives for spaeeocket technigues assembly polyurethane adhesives for
adhering of bases used for mounting cables and interblock pipelines on spacecraft frame, structural adhesives w
hi ghheat resi st antemperatuieTddetng 2ti@sivesAu) , hi gh

1. [OdsecOLwhdy Cdzjd Hdzw CmMdi3dud MSdr Off OtcOIstsa (

[ dzv  CtsdzsOCIsdzse s dzOC dzj do Odzedwy wYftste (MEsB d Cotsd

COBJ dzj 2 1l sd d d3d » B dzsydz" n StczBtsf tcs9 SH TS9O md Milsj d3r
fsdzdztcj sOdztso r 2 d WipsldstOn fdzlz'2?2  IsC dzj 2 (fus) l of MsC 52
EfMlsOdzOo dzd © Ols' 1 dzj dsj dzls’ Ctejf 0O dL Odzs sddedjotsects My
510 d3d dzlz Is . 1 Ol j &3 ¢ dzj 2 slso jtey HOj Isfmw
(25N10) Uu, dOBdtOjls fteB®Ydizb®lsL Odz@ fgu 9 ©c 5¢zP 0 @) @P p o
sj ud dzdg Az, sdzj jotsj s Hddzj dzd § OB lstsmY s
N 150 Uu. [t tisfmdzjHdzgjcets otcj dsj dz2d mMC B -9 ,d f§ totsmg figt j2
HO® dzj ded W dzO COYHBMY Jyakz] &g dzls jlsj y§ ted J 2 4 Y i
(20 N 5) Uws.

[vs BftcsBsoOdz OS] o fwsdLeosHmssj MydLod dr &
fs MfdteOdzd dzO@ Milsj ¢ dzsf dzOMis d G4ts 0 t5 B tc Wsuygjlely] tolgoQidikiyda j 6z
COLBOTMHJjdzj ded j dBBls @dzfnsClzess Odidgiji d¥ € fdzdt Isqddzj dalsj toj W
f dzj dz$ Och.

10 Mhmdetse § sj ted3ssMists2 € d A L fsCMmMdHdz A Mssdz tOL 60
Slso jtey HjddY-sEOttBe jMYg udo O " d2 f(tesydasiis! MsjHddzj deq
By dgjo [10O0 fted 150 Uws, daj BIdejd 17 [10O0 fted Isj &Y jt
B dzzf) 196 Uw. sdzj?2 csbsodlsmw dL Isted nyS Sl s ias@pls fr
3 Mkls¢, 9 ¢ cRuuwe Gfttss o Qg dyddzd jfi9T ) dnef QP Ws olz 6 dz

I tejLkd s0Isj dMmir IsOdzed?2 -EHlsOfiesp dzj des, ylsts Cdzj d A
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-dzj 9" LM o0Ols CstotosLds Odzs Bddedjor m d IsdlsOdese ™ = M

-sBiMfjuydoeOsls orf MsCdJ OHGj L dtsdzdz J nOtcOC Is dtgd M s «
ntlcOdzgj dzdvY 9o Isjuyddedy 25 dzjls.

10 Cdzjd ©OL©OBKOd IkjoddujmnsSd) fassdw, Sdjd o
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DEVELOPMENT OF REINF ORCED THERMAL PROTEC TION MATERIALS WORKI NG IN
HIGH -TEMPERATURE GA S FLOWS
Glukhov A.l., Dyakonov V.A., Lusova L.R., Pronin B.F.

The report contains results of development and researches of new elastic composite thermal protectic
materials reinforced with a silica fabric supplemented with powdered refractory filleadsolgives the basic
properties of these materials, and highlights the ways for further research and modifications.

scote] 3 dedz" | S wdaMlstezCydd o jtHislssf dzdodz" = HodaeOls,
ssfdzde, fYorh jdadzr di3d MEtstesmisw iz ©BISj S OdedW™w o dglzlstej dzck
MesOdzdw Istsf dzd e O, fMtsH j oy Oh dd3d OB tcOL d adglzlz ) ts fiflsteofifds Ofd
ftesHEZC st MeteOddY o Mststtdkz fweorh jddy dn ¢ dMddlk
deso " §j d, LOyOmbize, tyjd Mhzsyd' § LOHOYd ©OLtOBBISE

IBhdtedz J dmfdzj Hiso Odzd W ) HOdzelz®2Uzd s B dz®ftds § tsclfttc d & |
sjf dzsL O dlsdzg" = BOIsjtedOdztse d YsCter sd2, BGlsdzdyos hdqdamw
otoj d3j dedz” 3 ddalsj tco OdzOdBd f ted d3j dzj dad v , OB slstsf stss d
otsmlsOdeso dlsj dz' dese s f tsilsj dzyd ©dzO.

t OL OB SIlsdRjdgdz’ ¢ tetod d3j dzv j a3 § o dz2OMmlstswh jj ot d&3W tOL
sMmdzts o § Bl 4@ iy ddz' - -f o ts 4 dflsiefj ddgtsdm © ~ CokykzS o fl HtsB O?
(R sdzgj dzlsseoa, O ISOS Y] Miisdz, dzj o § dzds? &jtej wslse jy
dzd dzj 2 des iz detsfpkz, yYbt dzj cOsdodes MCOLT 9 O sfw dzgO BOM
[MlsOoOdzdj o HOMEks?2 BdkOMsd &syjls djcOlsdedts § 5o
dLHjdzd?2 o MOodzj dzdd M ddetsMistcOdzdz d@3d tcOL OB t5Is ¢ OA3J .

[ SHjtodifL Oh jMlsokzes " dR d ML HOd],) daser & -figfls tsi2) Szffm
1 zOfMmisdyde » Isjf dztsL O Jlsdzg" = BOLjtedOdzse M Btsdzjj o Ms!
gi3j s h s MW OdzOdzsc ORd. I sorh jdgdg 2 dazlsjtejm teOdE @B i
fsCter sqvds BkmMdksod d oL sy dshks! 5 t©OMYf e Hj dj ddw
Cstef Mtsds Ho G Olsj dzw , Yylsts Mmkh jmlse jdzdes Eftetsh Ojls € sdz
o' MsCdd3d Isj B jcOzteOBd t©OL tolzh-Hdzds &Y AflciOlsdztige dzis WO d|J dz
sjfdztsj BStsMls! 8, ~Ststetsh j2 OHEjLdj?2 € &BjbbOdzdzduyj MSs?2 d
MestcOdzdY HodcEOljdzw, O IOCY] B AEZOHOI' t©OYddOd dats?

[ dzv tejihjdedvw §tsMmisOodzj dzdz" = L OH Oy dfQdrpdsedjundg B Stds@ip 4
RO jtedOdzse IsjfdsL O dsdsets dOL dZOyj dzd™, Otedizdtetso O dzdz
sCOdWdizdd M HBBOOCOMR] Ytttsh CtssBtcOL A » kzetstf dzOes Cdr dz

ltcddsj dzaj dzgdj Otedzdtetso & d fLotsdvjls o L dOydlst dzOdsd? o
o MCtclsj B jcOlsktedzr @ cOLBo' R fslssCOR. ¢toiRdtetso Odzdz
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5B ZOHOs s Cdfdj CMder 8 Mow2flso Okd Mdkssts? Otddtl:
fsCterlsdw (MoawiLbkehjets). uvdfdude d3 o] OfOY glsjdzpes 6
d 5 Sk ISOdd M HokRMlssUBdzdddO Lig joLOfj ddE™ df tefteejta gt
Hiekets?2 Mstesds , ©kOSd] &OkjtedOd Itejekéls dgj Istd
fsCter sdw, dats o dsot? bjEGBwEEOEOJL §chSmdi GEY s§EB
JLektodzj dzdv, O do3j dzdlzs o Oz yjoOdedj M f§simdjHEs "
[dzv fsdzyj v Oddietse Odzdz’ 7 { ZOMisdydzy 7 Isj f dztsL O d s«
dzdL Ssow L CdJ Citeh SRdad 2stiedzddBadtay , © OC Y J d&OIjCMmd § M

fsdzW OBtcd S Olstse HdzY HOd dzgj2h jets ISjrmdzsdzeadyud MEsEts
l " BtOdzdz" | bjrndsdzcedy Médy tixdddr fHsfdsctd misy
sj BY j @iy tdyfetslzdz | toj  dfesr f tsls @ Stz dzemtsL HOI! dBOIsj ted O
H yg dz LOhdIsT BOIsj ted Odzts © sls ftetsdzed ¢ O h dna ¢s
JdLsdzdtekzse hdr fCtersd?2 d tltcOBtslsOdzO IsjrdsdzcedwY drn dz
l HBeCdOH] ftojHMisOodzj dz@¥ tojL zdz' IsOsizkz IO} ded@pIsisk § § ds
o SL HEYJIES Isd o 0 J
Is§ fdzsWdLdud
ftesded € O h d a3

]
C
dz

ko jtoHslsf dzdoder R HodcGOlsjdzj?2. It
' n Mo ts2 Mise BOIsj tcd Odzts o , tojLzdz sOIst
OMsdW dC OlststcOd3 Istsf dzd @ O.

1 5CO0LO0Odz goBBleMBigEOotso, GlicOBskCO kjRndsdksecdd M d
9 hdtesCtsds HJOY OL tsdzj sj &3 j cOIlskzts. 1 toj HiNls ©Oo dzj dz" s fr
sjfdztsL Oh dlsder 7 BOIsjtcdOdzsea o bkfmdzse dw s =& tcOdzjtels/lvd s dydstis?
OCIkdodetsmisd, O OCY] oddwdddl d&O MisOBddz desfmls! " OLOC

ltcdo jHjdzZ HOdgdz" | MtcOoadadlsjdz dzf 7 dMmyfr sOdzad?2 d3OIsj tec
tcOL dzd ydesets sCdMmdzdlsj dz desets f slsj dzyd O dzO d szt jdatsjo df jv &'
BtsH j dzdtelkzs M d A tcOB tsls iz Isj f dztsL OF dIsdz” n fsCter Isd?2 9
LWWjClsdodesis: t©OLtcOBBISOdzdz" 7 BOIsj ted Odztso .

] LOCdzs yjdedd MdzjHkjls wlsdjilsdls: , Yylsts ofMmj tOMmMhdslk
ftosdgr h dzj dzdets 2 Isj ndesdisetejj 2 § tdd dsj ddgOdedflzd § to ftetsj CIlsdte
fjtemMfjSIsdoeadzr = dLHJdzd?2.

rdzv dzj Sslstster = odHBe Isjf dzsL O dlsr o ORBEOR [ o[ ¢&
ftesdLotsHMmIlse jdedzr | EyoOmlsCd s dqLetslktoadzj dzgds f sdzzW OB to

[ dlsj tcOlslzte®

1. tOftgvsdigsletsy Ho e Olsjdzd dzO Iseo jteH' 7 d f OMlstssBcOL ¢

dz
me¢

;
i dz
]
d

d 1Sy jteddzi dzgsOdz? dgs?2 BlstcOBBISSd / wtstestdd 1. ¢., c dat
2010-320 fn.

2 . Rdzlsj cteOdz! dz" § f tec@z®Kydzoz] J 9 B & 'OtHddedO ~dzQ( [ naizts
sjstedd d ttOmMyjbko) [/ 1 .1. ¢dzj SMOdgHtes0, 1. [ . 17 yCjoe
2006.-343 fy.

3. IBd hs?2 MiwOesyddS ©jLdd" dSO. v. 2. (jLdde
tdLdedyg deS s, SiJf . [YEBISREOMS 2 vy delste ¢ u jin6dddsy fje dze
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COMPOSIT ION-EXCHANGE MEMBRANESBASED ON RAL EXREOMUOBM Z
COMPOUNDS
Golubenko D.V. Karavanova Yu.A.
Russia Moscow, Kurnakov Institute of General and Inorganic Chemisty, RAS
E-mail:golubenko@igic.ras.ru

Electrodeionization is a water treatment technology that utilizes an electrode to ionize water molecules an
separate dissolved ions (impurities) from water. The membrane permselectivity is the most important membrane
parameter for electrodeionization process [1]. Due to the presence of mesoporous [2], heterogeneous membrat
cannot perfectly block the d@on transprt, which limits their applicability in this area.
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Fig.1. Selectivity (2M/0,1M NaCl) and ion conductivity (at 0,1M NaCl) of obtained hybrid membran
t+(CMX)=89,2%
In this study we carried out the optimization of the electrochemical propertieeaddeneous membranes
by in situ introduction of zirconium compounds, which significantly decrease permselectivity and increase the
selectivity of Ralex membranes (Fig.1), Permselectivity of the last one became similar to the one of the best io
exchangeNes ept aE CMX membr ane. Membr anes with asymmet
allows to neutralize the worse ionic resistance of hybrid membranes while maintaining high permselectivity.
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AUTOMATED FORMING OF REINFORCING PREFORMS METHOD OF BRAIDING

10 MjeHd"hded?2 Hjde HBdW ttkzydsets StczHO dzO ftoj HY
s jhj Byjd ojddSO. tkyds?2 stk dzj 8HHEHES OF M
tcjBtso Odzdw B d Stsdzj ydz' @lsGydzsdzg sdg M 58 ZBKRji s | B3EHHEIS!

l dzjHtejdzdj OoltsgOldL qietso Odzdz' =7 sjodesdzse 2 Y st d3tso C
fMdedL dls: SCtsdkdyjMmsets tekyde = s jteoyd?2, fsormdls: fsd

] MfewiLd fm 1sdd o [BO CcOSHBOBSERO H Y Gsdscd?
dLetslssodzj dedv ftojWistecds BjlssHtsdz Ctsdzlskztcdasets ff dzj Isj dad W
fdzj e h dd3 shdzse dzr &3 dzOf e O dzj dzd ¥ d3:

tOLtOBISSO  odzjHtecjdedj Ibjondaszsedd StdadsktcdatscEts o

BjisH' GHEeHBEBHYdydtss OddY Otddtelzs h dn &GO ted Odzts

ftosj Clsdtectso Odad ] deso SEts BBBKEZHBY OdzgdW HdzW Isj 7 dats dzis G

vjndtsdzsedw Ctdgskztedzsets fdzjlsj dzgdv Hdzw dL Etslstso dzj dad v
HOo dets, HJjtor j  EkBdzd ¢ Oy dH isls @ dei 3] alzj tdagd of Q- HakzH S . &
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OClkdodzsj odzjHijdedj © dLHj-BdwOy RO By Gds '] iy el dag
ZOMisswh jets otejdidi dzd dL bkedzjtetsHdes?2  Ctoj dddej L § d3dzts 2
h sl 5e s EOMhgY dEn sjrdsdsedy (50 dj §sdzyddzo. [
ftodd3j dzj 20 ©® MBLHOddd 1OCdn dqLHjdd2 C0O0¢ ItekzBr tcOL

sfdzOmMisSd qda&kj“hdj Stbcedsj, BoOd dsj, ItjlkdSdHdsjdL
ofmMjets o hj MCOL Odzdztse s Btsy des  fH j dzO s L OC dz¥ yJ dzd §
fslsj dzyd Odzts o

] dz,Ofr]lstSWthQ OBl §sCOLOd tjLbzd OIS :

dLetslssodzj dzgdv dLHjdzd?2 BBd hdrn ©OL Bj o ;

slteOBtslsSd ftotsyj Mmtse dzOdzj M dedwv Of ftoj Istseo dzO kG dzj tetsH
tOLtcOBtSIsCd floesctOBRIdesets JtesHEZSISO;

dimidzj Hso Oded 2 Mots2MmMlse SR sL dydtsdede = BOIsjted Odztso  dzO
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NEW APPLICATION OF A POLYMERIC NANOMATERI AL IN FEEDING RUMINA NT ANIMA LS
Grudina N.V., Bydanova V.V., Grudin N.S.
RussiaObninsk, Russian Institeitof Radiology and Agroecology

Developed feed additive of new type on the basis of high molecular weightseaibfe polymeric
nanomaterial. The aim of this work was to invgate the effects of forage supplements on milk production of
cows in production conditions Supplement increased milk production by 8,6 % Considered the mechanism o
action of this Supplement, associated with the formation of prptdiymer complexes.

JHddd3 dL tjLjetse forh jddvw tBjMmfjujddshlsd
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THE CHOICE OF MATERI ALS AND MANUFACTURIN G TECHNOLOGIES HEATE RS
ULTRAVIOLET SPACE TE LESCOPE MIRRORS
Alekseev S.V., Bazhenova O.PDemina V.D., Ryzhikov I.A., Gusev A.V., Bogachev B.A.

For correct operation of the optical system must be consistency geometric dimensions of its constituen
elements and to ensure a minimum level of deposited sediment on its own outer atmosphepaoétnaft (the
deposition takes place primarily on cold surfaces). Thus, the question arises of heaters for the development of t
telescope mirrors, providing uniform heating them in a predetermined temperature range.

At the same time, the main tasktire development of these heaters is the hard choice of materials for the
manufacture of the nature of the evolution of gas, since this type of heater is located in the immediate vicinity o
the telescope mirrors, and the fallout from such objects falhenttirror surface in the first place. Since the
telescope operates in the ultraviolet spectrum, even a small gas emission from the elements, which are close
the mirror, the telescope would expose the threat of job: on the mirror of a thin, invididertoman eye, the
film, which will be reflected UV radiation from the mirror. Therefore, special requirements apply to molecular
contamination in the choice of material and design of the heater.
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THE RESEARCH OF STRUCTURE OF C/SIC COMPOSITES AFTER THERMOCH EMICAL TESTS
IN OXIDIZ ING MEDIUM

Mironov V.V., Volkov N.N., Volkova L.l., Dobriyanov S.K., Baskakov V.N., Sokolova N.A., Kalinin S.V.,
Gurina I.N., Turutko A.l.

The main aim of the work was to study and analyze the changes in the structure of the C/SiC composite
during thermhtests. Thin sections of composite samples were analyzed to determine the process of destructio
of the material.
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HEAT -RESISTANT LIQUID INJECTION SILICONE MATERIALS (LIM)
AlekseevaH.l., Dolotko ¢ .R., Ruskol I.J., SimachevA.D.

New injecton silicone compounds (LIM) were synthesiz&tiey characterized by ldigh heat and frost
resistant, optical transparency and a highactive index.To provide high mechanical strength of silicone
materials we use a nasized filler (Qcontaining oligoneric siloxane).
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STUDIES OF MOISTURE-RESISTANT COATING FO R SPONGY COMPOSITE DIELECTRIC
MATERIALS
Dyakonov V.A., Glukhov A.l., Kamalov A.D., Pronin B.F., Filatov E.N.

The report presents the research results of microstrudtsiteca matrixes of dielectric composite materials
formed by solgel technology. Research results of dynamics of humidification of disperse structure of silica
matrixes significantly changing dielectric properties of composite materials are shown. fidrs am@lyze the
properties of organosilicone elastic coatings capable to protect internal structure of dielectric composite materia
from humidification in the course of storage and operation. The comparison of technological ways of drawing
coatings is arried out. Testesultsof moistureresistantoatingsareshown
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THE FEATURES OF FORMATION OF THE CYLINDR ICAL PREFORMS MADE F ROM
OXIDIZED POLYACRYLON ITRILE STAPLE BY NEE DLE-PUNCHED METHOD FOR C ARBON-
CARBON COMPOSITES
Elakov A.B., Bogachev E.A., Turusov R.A.
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The use of oxidized polyacrylonitrile (PAN) fibers as the raw material for carbon fiber materials production
is determined by their favorable properties such as strangtblasticity. These properties open up the possibility
of nonwoven processing of poxidized PANbased staple fibers, with eventual carbon preforms production.

In this paper, we consider two technological approaches for tubular preforms includiryicsli

- hydrosealing of brushed canvas with further winding on a shaft and preform pression molding along the
cylinder axis;

- mechanicaheedlepunching of brushedanvas, its winding on a shaft with simultaneous ex¢edle
punchingalong the windingadius and further pression molding along the cylinder axis.

The main stages of both technological approaches of tubular preforms formation are demonstrated
emerging structures are showed.
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APPLICATION OF ACTIV ATED CHARCOAL IN SUP ERCAPACITORS WITH TH E ORGANIC
ELECTROLYTE.
Zhurilova M.A, Kochanova S.A, Kiseleva E.A, Shkolnikov E.I., Sidorova E.V.

Supercapacitors offer a promising alternative approach to meeting the increasing increasing power deman
of energystorage systems in general, and of portable @)gtlectronic devices in particular.The main idea of
the article is to show how dependent electrochemical characteristics of supercapacitors, the thickness of tt
electrodes.
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ALTERNATIVE TECHNOLO GY OF ELECTRODES PRODUCTION BASED ON NIAL ALLOYS
FOR PLASMA ROTATING ELECTRODE PROCESS OFSPHERICAL GRANULES
Zaitsev A.A., Pogozhev Y.S., Sentyurina Zh.A., Levashov E.A., Sanin V.N., Ikornikov D.M.,
Mik hailov M.A., Sanin V.V., Logacheva A.l., Logachev |.A., Timofeev A.N.

The electrodes based on NiAl intermetallic alloys doped with Cr, Co and Hf were prepared by proposed
alternative technology that includes centrifugal SHS casting of am®ahict usig oxide raw material, its
vacuum remelting and electrode molding. The structure and mechanical behaviorpfedunts and electrodes
were studied. The mechanism of dispersion hardening is shown to take place at the Cr/Co ratios > 0.5, leading
the fomation of chromiurrbased nanosized segregates inside NiAl grains. The resulting alloys haveleviiree
hierarchical structure with oxygen, nitrogen, and carbon impurity contents of 0.08, 0.002, and 0.02 %,
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respectively, and the ultimate compressivergitie at room temperature till 2300 MPa. Obtained electrodes were

tested in plasma rotation electrode process (PREP) for sputtering of granules.
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RESEARCH OF THE INFL UENCE SILICON RESINS INCLUDED IN FIBER RO DS ON THEIR
QUALITY AND QUALITY OF THE CARBON-CARBON COMPOSITE MAT ERIALS ON THE
BASIS OF THEIR

Zaychenko 0.V, SimachkoA.l.%, Lakhin A.V.%, Ivanov P.V2, Mazhorova N.G?2

In this article a method of modification of carbon fiber rods manufacturing process by silicon resins is
discussed.

Silicon resins have a complex of physical and mechanical properties: good wetiilygpaldidhesion to
a carbon material, thermal and oxidation stability, high dielectric and strength characteristics, high cure rate.

Carbon fiber rods on the base of silicon resins have excellent microstructure and high straight
characteristics.
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RESEARCH OF INFLUENC E OF THE GROUP STRUCTURE OF IMPREGNATING PITCH ON

THE CARBON-CARBON COMPOSITE MATERIAL PROPERTIES.
Simachko A.l., Kokin P.A., Lakhin A.V., Skudin V.V.

This article discusses different methods of researching of the ca#bbon composite material properties
and properties of the raw materials used. It is shown impregnaiiches obtained as desired product by
distillation of coaltar technology have a larger processability then ordinary pitches.
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SYNTHESIS OF MODEL COMPOUNDS AND MONOMER S FOR STUDYING OF [3+2] DIPOLAR
CYCLOADDITION 3 -AZIDO -3-PHENYLPHTHALIDE TO P HENYLACETYLENE
A.T. Zdvizhkov, V.F. Aristov
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THERMODYNAMIC CRITER IA AND NEW APPROACHE S TO THE CHOICE OF COMPONENTS
FOR COMPOSITE MATERI ALS
Shaidurova G.I., Sokolovskii M.l., Zubova E.V.

This paper summarizes the approaches and criteria for composite materials optimization parameters, whic
are built basic and applied researches of recent years. Authors researched increasing the surfacetenergy of
carbon filler by deposition of copper particles, impregnating filler aqueous sodium thiocyanate iron (lll),
deposition of nanostructures.
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PRODUCTION OF IR -RE-IR COMPOSIT MATERIAL S BY HIGH TEMPERATUR E
GALVANOPLASTIC METOD
Isakov A.V., Nikitina A.O., Zaikov Yu.P., Timofeev A.N., Butrim V.N.

Electrodepostion of {Re-Ir composite was carried out. It was determined, that the sample consisted of two
phases (Ir and Re). Solid metal layers adherent to each other and to the substrate were obtained. Investigation:
the I-Re-Ir composite structure, chemical composition and mechanical properties of these materiaksyby X
optical and electron microscopy were proved.
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PRODUCTION OF RHENIU M COATINGS ON 34-SIC SUBSTRATES BY ELECTROLYSIS OF
NACL -KCL -K2RECL6 MELTS
Isakov A.V., Nikitina A.O., Zaikov Yu.P., Timofeev A.N., Bogachev E.A.

Electrodeposition of rhenium onto 3&IC substrates from molten salts was originally investigated.
Continious rhenium coatings were produced by electrolysis of K&GK2ReCl6. The results of galvanostatic
long-term electrolysis were presented.
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DEVELOPMENT OF APPLICATION TECHN OLOGY OF AMORPHOUS NICKEL ON
BERYLLIUM
Kazakov D.S., Strulya IL.

Berylliumi a material possessing a unique combination of properties, including low weight, high modulus
and high xray transparency. Due to the high specific stiffnefsall metals beryllium products used in opto
electronic devices (OED). The I nstitute of beryl i
and nodes in the OED (mirror housings, mirrors, cathodes laser gyroscopes, supports, bradketsarete)sed
in modern satellite communication systems, sensing, systems of orientation, guidance and monitoring
In the process of manufacture of the above products require galvanic treatment: chemical etching, chemic:
polishing, coating. Depending dme purpose of the product use different types of coatings: protective (anodizing,
chemical passivation) and functional (chemical plating). At the Institute of beryllium developed technology for
deposition of amorphous Nickel on beryllium to create thiealsurface. In this paper we analyzed the solutions
and modes of application of chemical Nickel on the beryllium.
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IMPROVEMENT OF ULTRA HIGH TEMPERATURE MEC HANICAL TEST FACILIT IES
Kandinsky R.O., Magnitsky 1.V., Odinabekov F.R., Ponomarev K.A.

Flow fields of high Mach number can produce extreme thermal conditions near leading edges and comple:
stressstrain behavior as well. Thus, mechanical testing of high temperature composite materials appears to be
current concern. This paper describes solutissefforts made to improve the existing highmperature testing
facilities at JSC AKompozito, Russia. Modificatio
have been developed to obtain higher testing temperatures. In order to lobtgiradient temperature field
within a test specimen, several concepts of novel heat chambers have been designed. Configuration of the heat
chamber cooling system has been redesigned as well. To assess the efficiency of the improvements suggest
numerical simulations including heat transfer modeling and CFD, as well as experiments with the existing tes:
facilities and prototype models, have been used.
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FORGING OF HYPEREUTE CTIC AL -SI COMPOSITES
Mironenko V.N., Vasenev V.V., Karpova Zh. A., Shorstova E.A.,
Vedernikova M.I., Svetikova A.U., Myshlyaewl.V., Gerasimova V.U., Aronin A.S., Aristova |.M.

It is shown the possibility of forging of hypereutectic composites with aluminum matrix with up to 50
volume percent of silicon. During the forging of composites deformationlafeseon theselforganized
precipitations of a relatively more plastic phase. This phase, apparently, appears to bel&atpdtidl sNi.

Forging improves bondability of powder particles and reliability of the material in comparison wiphelssed
briquette.
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POWDER METALLURGY OF INTERMETALLIC COMP OUNDS OF SYSTEM NB-AL
KasimtsevA.V., Yudin S.N.

Dense compact samples of niobium aluminidesMIbNb,Al and NbAk) with high chemical and phase
homogeneity were obtained by powder metallurgy. Powder metallurgy intermetallic compouAdisyditem
consigs of two main stages: powder synthesis of the corresponding intermetallic by kgaldiden method and
its subsequent consolidation. On derived compact samples identified some mechanical and physical properties
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IMPACT TOUGNESS AND CHARACTERISTIC OF DESTRA CTION
OF HYBRID COMPOSITE MATERIALS
Kudinov V.V., Krylov I.K., Korneeva N.V., Mamonov V.l.

By means of Impact Break (IB) method, effect of the ratio of the carbon fibers (CF) arigiitraolecular
weight polyethylene (UHMWPE) fibsrcontained in a hybrid fiber on the impact toughness and strength of the
hybrid composites (HCM) has been investigated. At the ratio of CF: UHMWPE = 50:50, HCM impact toughness
and strength values were increased by a factor 2 and 1.5, respeétivibiyratio of CF: UHMWPE = 20:80, the
CF and UHMWPHqibers in HCM are no longer deformed and broken down simultaneously. At first CF and then
UHMWPE-fiber are broken down. Effect of the delay of destruction of HCM on the base of CF and UHMWPE
fibers is ascertaed.
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MATERIALS OBTAINED F ROM PTFE IN PLASMA O F THE EL ECTRIC DISCHARGE
Kuryawyi V.G., Bouznik V.M., Tkachenko I.A., Sukhoverkhov S.V.,
Pavlov A.D., Slobodyouk A.B.

It is known that soot, received by various methods, can significantly differ with the maintenance of
nanopatrticles of various allotropic modditons of carbon, the working surface, can include the nanoparticles of
different elements isolated in a carbon matrix. In this work the analog of soot from a fluoroplastic (PTFE) is
obtained. The method of burning of a fluoroplastic in plasma of the pigkeroltage discharge initiated on air
under usual conditions is applied. Electrodes of various chemical composition were used. The structure and sor
properties of the obtained samples were studied. The samples obtained-eititi@ades were studiefter heat
treatment. Samples contain the nanographite, nanographene tape® Th&hodifferent fragments of the
fluorinated carbon. Samples possess ferromagnetic, paramagnetic and diamagnetic properties at differe
temperatures and it is probable indusliperconducting areas at room temperature. The samples obtained with
platinum electrodes possess high activity on conversion of CO to CO2 at temperatures near 500 C.
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A METHOD FOR MAGNETR ON SPUTTERING
OF OBTAINING HEAT -RESISTANT COATINGS BASED ON IRIDIUM
Labutin A.A., Lenkovec A.S., Derwk V.V.

The paper discusses the technology of manufacture ofrémiatant coatings based on iridium. The
technology is based on the method of magnetron sputtering with the use of annular cathodes. Obtained laboratc
samples, investigated microstructufée prospects of further work in this direction.
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HEAT AND EROSIN -RESISTANT REINFORCE D NANOCOMPOSITE MATE RIAL BASED ON
ZIRCONIUM BORIDES, C ARBIDES AND NITRIDES FOR HEAT LOADED AND UNCOOLED
LIQUID PROPELLANT EL EMENTS

Lukin E.C., Popova N.A., Sannikova S.N., Lapin P.G.
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OBTAINING INGOT -ELECTRODES FROM HOT -RESISTANT NICKEL -BASED SUPERALLOY
EP741NP
Labutina N.A., Logachev |.A., Kotelnikov G.l., Medvedeva A.V.

There were made some investigations to determine the influence of charging materials purity on resulting

ingot of nicketbased alloy during the vacuumduction melting process. The resulting ingot is being used for
production of high purity material using vacwarc remelting process.
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SYNTHESIS OF SILICON THIN FILMS BY ELECTROLYSIS OF KF-KCL -K3SIFs-SIO,; MELTS
Laptev M.V., Isakov A.V., Zhuk S.I., Apisarov A.P., Zaikov Yu.P.

¢ C
¢l

Method of production of silicon thin films by electrolysis of oxitkdide melts was developed. Silicon thin
films were produced by galvanostatic electrolysis ofKEI-K;SiFs-SiO,. The results of Raman spectroscopy
shown,that the silicon films may be characterized &ssgphybridized silicen.
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DIMENSIONAL -REINFORCED COMPOSITE MATERIALS OF RAISED DEFORMABILITY FOR
THE AEROSPACE TECHNI CIANS WORKING AT SUB ZERO WEATHER
Laushkina A.A., Lebedev A.A.

Study the possibility of using dimensionainforced composite materials as mobile elements in the
fabrication of the elastic hinges pivoting nazsblidpropellant rocket engine to replace the existing rubder
metal bonded fabrication.
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PROCESSES OF THE SEQNENCE MELTING -UP AS A WAYS TO PRODUCING COMPOSITE OF
VARIOUS CLASSES
V.S. Dub, L.Ya. Levkov, D.A. Shurygin, A.V. Lazukin

The theoretical premises and experimental results of using the process of sequenceimattiagvays to
producing composites was presented. Possibiliid8ussia’'s largest EBM furnace on receipt macrocomposite
ingot for manufacturing various products by providing a minimum depth eptvese area and the length of the
transition layer are underlined. The possibilities of using ESR low frequency AC foolingtthe solidification
process are demonstrated.
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IMPACT MODIFIERS INT RODUCED INTO COAL TA R PITCH ON THE PROPETIES OF THE
PRODUCED COKE FROM I T
Lakhin A.V., Lomtev D.V.

The purpose of the present work, the establishment of the relationship between the type of additives in th
pitch and the characteristics of the coke produced at its carbonization. As a result of this work established th
influence each of these modifiers tme characteristics of coke: coke output, sintering capacity, volumetric
shrinkage, open porosity, hydrostatic and pycnometric density. Also, it was concluded on the need to develo
methods of preparation of the modified samples are also taken for &@séigation and the search for new modifier
that will improve the physical, chemical and physimechanical properties of the carbon matrix.
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ANALISYS OF SPECIFIC FEATURES OF THE TEMP ERATURE FIELDS
IN 3D REINFORCED C/C COMPOSITES
Vagin V.P., Kladov M.Y., Magnitsky I.V., Ponomarev K.A., Smirnov A.S., Tashchilov S.V.

A complex of experimental and computational means for C/C composite thermal behavior modeling has
been developed. Some testing devices for thermal conductivity measurement have been improved to minimiz
the measurement error. Structuraldels for the C/C composite thermal conductance have been developed based
on both analytical and numerical computation schemes. Based on the experimental data and the structural mode
thermal conductivity values have been obtained for 4DL C/C compasiipanents.
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INVESTIGATE OF DIFFU SION COMPOSITIONS OF HETEROGENEOUS METALS, PRODUCED
UNDER CONDITIONS OF ULTRA -HIGH PRESSURE OF COMPRESSION IN HOT ISOSTATIC
PRESSING (HIP)

Medvedev D. A., Denisov V. N., Klyatskin, A. S., Butrim V. N.

ABSTRACT
Develope technological methods create a diffusion of compositions of heterogemetals (aluminium
- titanium, aluminiumi steel, aluminiurrNickel, molybdenurtitanium, molybdenuni steel, titaniurrsteel,
bronzesteel) in environment of ultraigh pressure ofampression in the process of hot isostatic pressing (hip).
Investigated the structure and properties of the obtained compositions, the peculiarities of their formation ir
diffusion welding under the conditions of the hip, the extent of influence ofhifjlapressure of compression
on the character of diffusion processes.
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ME TAL -ORGANIC FRAMEWORKS B ASED ON OCTACARBOXYPHTHALOCYANINES AS
HETEROGENEOUS CATALI STS IN OXIDATION REA CTIONS
Mengel Y.S., Matyushina A.V., Golovashova E.S.

The main object of this work is to synthesis the new ratgdnic frameworks based on phthalocyasi
and to investigate their catalytic activity.

The main results: nanomaterials based on octacarboxyphthalocyanines were obtained, physical an
chemical properties, spectral properties were examined. The kinetics of the interaction of obtained substunce
with ascorbic acid were study by spectrophotometrically.
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SURFACE CLEANING OF BERYLLIUM PARTS FROM BE-CONTAINMENT DUST
Milkov A.V.%, Sisenew.S1, Gitarskiy L.S.}, KazakovD.S?t, Vdovin A.l.%, Giniyatulin R.N.2,
GervashA.A.2, Mazul 1.V.?, Saifutdinova S.E2, Zhidilev A.A.3, Kupriyanov 1.B.3, GoncharovaE.V.*,
FedulaevaS.S*

'Russia, Korolevw]JSCfi K o mp p’RusstadSPetersburgE f r e ninstitute SRussia, Mosawe, Bochvar
Institute “Russia, Sarato\sGUP Bazalt

The total area of the ITER First Wall (FW) panels is about 78@md 40% of them are obligation of
Russian Federation (RF). About 180 FW panels should be produced by RF in which 7200 heat flux flingers w
be coated by 32800 beryllium tiles. It is well known that beryllium dust is a toxic material and that is why strong
requirement for allowable level of Bmntainment of FW panels was announced by ITER organization, the upper
limit i2s 10 e€g/ m

In order to get this goal it is necessary to develop a technique of cleaning completely finished beryllium
products. This technique should provide the minimum surface contamination level of removable beryllium dust
and the reproducibility of the cleaning resuh a serial production conditions.

Different technics of cleaning beryllium tiles from8entainment dust were tested. Ultrasonic cleaning
with and without surfactant and with mechanical brushing were used. Surface contamination level was determine
with a variety of methods such as colorimetric, atomic absorption spectroscopy and mass spectrometry. It we
found that the complex cleaning in an ultrasonic bath with multistage rinsing provides best results. At the sam
time, different smear methods andfelient analysis methods give a diversity of results which are discussing in
the paper.
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SPECIAL ASPECTS OF EXPERIMENTAL INVESTIGATION ON THE ELASTIC AND STREGTH
PROPETIES OF COMPOSITE MATERIALS UNDER F LEXURAL TESTS
Mironikhin A.N., Chekletsov A.A., Shangin K.V.

Ef fect omodhbéuBmuhtit ure of ¢ omp o sstresstatmundeeflexurall s
loading is analyzed. Theoretical estimates obtained for the aforesaid effect on the CM flexural behavior are
discussed against experimental results. Elastic properties of CCCM are investigated experimentalgainter 3
flexural loading. A new method is suggested for determining (estimating) elasticity mdgtubdighin-walled
CMs.
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THE AGGREGATIVE STAB ILITY OF THE NANOCOM POSITES OF CHYMOTRYPSIN AND
SILVER NANOPARTI CLES
Mitusova K.A., Titova A.V., Borovikova L.N., Pisarev O.A.

Method of synthesis of the nanocomposites of chymotrypsin and silver nanoparticles was deva®ped. T
stability of obtained nanocomposites depending on pH and ionic strength of the medium was studied. The pl
stability range was determined and the influence of the ionic strength of the medium on the stability of
nanocomposite was shown.
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THE EXPERIENCE IN DE VELOPMENT OF SMART C ARBON FIBER REINFORC ED PLASTICS
WITH EMBEDDED OPTICA L FIBER SENSORS FORAEROSPACE INDUSTRY
Mikhaylovskiy K.V., Bazanov M.A.

ABSTRACT: In this paper, some recent advances on development of carbon fiber reinforced plastics part
for aerospace industry with embedded fiber bragg gratings are given. Then, recent results instegidual
measurement during curing with fiber bragg gratings are presented. Finally, some data on static and dynam
loading of named materials is briefly discussed.
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1. The embedment of fiber Bragg grating sensors into filament wound pressure tanks considering
multiplexing / D.H. Kang and et al. // NDT & E InternatioriaR006.7 Vol. 39, No. 21 P. 109116.

2. Entire Life Time Monitoring of Fament Wound Composite Cylinders Using Bragg Grating Sensors:
ll.In-Service External Pr e s-Martencand eba. d Applipgd Compldsite Makenidls.8 n d
2009.7 Vol. 16, No. 3. P. 135147.

3. Cure monitoring of carbon/epoxy compositebticalfiber-based distributed strain/temperature sensing
/Y. Ito and et al. //Advanced Composite Material2012.7 Vol. 21, No 31 P. 259271.
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DEVELOPMENT AND RESE ARCHING OF COMPOSITI ON THERMALPROTECTIOM COATING
WITH USING OF LIQUID FLOWING.
Molodtsova ¢ .V., Glukhov A.l., Dyakonov V.A., Kamalov A.D., Pronin B.F.,
Sotskova L.P.

In this report there are results of development of thermal protection coating with using of liquid flowing
based on siliconerganic elastomers and thermoresistant dispersedfilltuence of filler quantity content on
coating characteristics was under investigation. Selection of cold setting catalyst for thermal protection coatin
with using of liquid flowing was made. Technological parameters of application were determinedating
characteristics complex has been researched. Realized heating testingéanthigh gas stream confirmed the
working capacity of abovenentioned coating.

t OLodlsdj Os d 0Oy dseibpreRy jdn Sts@¢ judsdmOmdzj 2 flsOodls 1§ j tsj
dzsor j L OHOUC f jff@eV L-Qdzdly jiz o jods] UJ ded § 3 MC stetsMivds sde ' 1w O dz:
SlstcOB 55 ¢ t52 dzOd B tsdzj j sjodsdzsedyds 2 fesyj Mifsse dz0
Isjf dzsL Oh dlsdzg’ » BOIjted Odzss dzO L O dhOj i3 j Stdemstelz¢ yd

rdzv L Ohdlsy d O dz2B®R d odzezlstoj dzdzdn 5o jton detsfyls j 2 4
LltosL dsdede’ 7 oftsLHj2fMboad?2 hduesSts] ftoddj daj dzedj dzOh dzd ¢
ndzstefizdz W dtetse Odpdesh,d dzj dats of Wz dked Is & F lzO ezt § dz-Mls f & &5 @H dzj Bz
Ctoj dfstgf@Odzd yj MCdnm fsdzddBj tetse ) tOL dzd yodz' Bq z dzS y d s dzO ¢

sEOHqydedsdz § sjrdsdzsecdd dzOdzj Mj dedv §sCter Isd2
fdzj o BOdUjMSsets wOMYr dzj dzgdw dasjsls MmMdkzdh S5 § isH s
AStodise Odzd j R! Mg dofdd dztse  dzO o dzzlstej dzdzd j 5o j tom dasfls
kOSddid, COC ok dROUEMODYGH Mg nmse Oddj & cdBS 2 HJC
s j&3 §5H HOodzj dzed j 5, RO teddsj dzgd ds' M j deda? § L
Wsted' [2,3]. vjndsdscdujmSdj mhsydshlsd kOC  yj
CodmsiekSyd2, bkojekshdn EdscsmsOHd2 dses dzOdzj fij dad v
ptcj Bj degder B 6]y dRBOK] Wstdse Odzd™. uvOS, &OE&EJHEEEYMNTE
bjteddujMStsj MOt ddj t©Odzjj dLGEIED dzj dgdz’ 7 Mmazts g o,
fesydshisd Sdjvhdr mMsmlsOstse &jyHE dad dd.

141


mailto:info@kompozit-mv.ru

wrsARC 2 s{f1L1RAR{LY FOULLRO

I mewid M UJtGJudff]dZszerdsd ftotss dzj o3
B st dydsdedz § ISlf@iptyL, ONeod Istslzs g pdsindzy  d
BjilssH dn Ysttdkseo Oddw ddigjjls twH fio]d
sjrdtsdzseduyud MSsets ydg¢ dzoO, Mded » 4 ded § ¢ dz
SlsrBHSO .

1 OsfMmdzatse Oded d fteso j HJ dedz' n IsjtodstsetcOo d dsj Isted yJj M
dmfmdzj Hiso Odzd 2 ftesdLojHjdz o' BfSte NJHEBGE S ¢
sflsd B30dz dz@ d3d Mots2Mmlsa OBRd. 1 esOdOdzdL dqtctso Odzets o
nOtcOCIsjtedMmMisdSed MoawrLkeshjets ) sftejHjdzjdedj d3 o tej

rdzv fgeorhjddvw {tetsL sdzdets? Miss2CsMmisd S shBfts
o' BBt IjdtMss2itet HIMYjhdses djstecOddyl Mt
CtloOz zg ik GEdts MtsMisOa O d Cdzdyd Mise j dedetsc &3] MO i
sifdsWdrdudmMSdd d bjrdsdtedyijmMédy rOttOCIsjted

4 yYjdz¥ fGtHlsojwyHjddY tOBtSlIstsMyf sMise dzsMmisd
Br dzd ftotse jHJ dg dmy " IsOded v, BsHj dzdtelze h dj dzOIs
sftcjHjdzijdedj &3 dzddzgj 2 dzr = d dB@BOMMBer 7 EZdshte.

[btcOBtslsOdy kjndsksecduimMSd) fO0LO®Rjlster dLElsso dzj
ftsojtondasMmisd CtsdhMstcECgPydjdzc st c§B8@Y § j sy ftod ¢t

)| HisC dzOH § fted HMNIs Qo dzj dz tcjLEzd sOIsT tcOL tcOB sl
(B sLdyddedzyr © kO jtedOdzse dz0 tsfdatse j $toj dgdzd 2 ste @ Odzq

[dlsj tOlktcO

1. 1 2 dzOdzts o R. [ ., Il stetsB j 20 1d 1 O testyChihidgetsigjdiye d & O ¢
CesfBf sLdydtsdeder » BOjtedOdzsos Dy 8. degdzv 1 9 &5 860 HfEO dzO R
2 . sOyYy | . 4., [ ddzj o< d r. 1. 1 Of sdzded Is j dzd  H dzw
sftcOosydesy ¢ smsedJ; 1.1 O Jip Ml disw d o3in7 3t 9nd 11 . .

3. 1.4, 1dS. vjimndttsedwy tjLdd @ tivyifbkztesmistets]
l. o8l B.: 1 0kRyde j tshdetseoi62d0 Isij.m desdzsedd, 2010.

4. sttedzgjo ¢. (., 1E2C0Odtse ¢. [ . d&3jdcds FtcH3OJsy told.Odzsou §
okzLrige..; 111¢ ¢cRrRMjCEej5&4 MHsmMEoO, 2009.

kkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkhkkkhkhkkkkkhkhkkkkkkhkkkkkkkhkhkkkkkhhkkkkkkkkkkkkkkkkkkkkkkkk

RedDL[2y[1 o1 R VERILAUruof LIt ARIRIIOY [ BUIT
sovofrRY Gt L] pur@Irrsuvt LLedry 1183 WRE
1 iy Odztsp Os 82 ¥ BOdz] Ot dz W6 J J.o Of Btethn d dz@ tsf.fgj.d 8O 5. [
t simfmdw, @R MWuaLOdzts o s
E-mail:kraska@isuctru

NATURAL METALLOPORPHYRINS AS CATALYSTS CURED ELECTRODEPOSITED COATINGS
Bespalova G.N., Larin A.N., Ageeva T.A., Koifman O.l., Morokhina A.K., Moiseeva K.E.

Waterthinnable composition for electrodeposition are colloidaumatAn indicator of the stability of
colloidal systems and their electrophoretic activity is the magnitude of the zeta potential. Studies have shown th:
introduction of modifiers- porphyrins, the stability of colloidal systems is not reducgdinting by
electrodeposition of metals makes it possible to obtain coatings of high quality. This is achieved by reduction o
curing temperature. Gel fraction coatings cured at lower temperatures than the same parametef thalues
standard composition.
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MODIFICATION OF HYDR OXYAPATITE NANOPARTI CLES WITH DIFERENT A CRYLIC
COMPOUND
Mosiagin I.P., Osipova O.M, Osmolowsky M.G., Osmolowskay O.M.

Tissue engineering is aeky promising area of medicine. One of the most challenging fields is bone
recovery. Hydroxyapatite is inorganic bone substance, so it is the most suitable object for this application. It i
very important to modify nanoparticles by organic compounds tkermnm@mposite. In our work we study
interaction of different acrylic compound with hydroxyapatite hanoparticles by wide range of physicochemical
analyses methods. Also we made composite with methyl methacrylate as good model object.

vC Odzj 9 OW ddzy j dgj edw w9 dzw j Isfyw dzOdB tsdzj | fjtemtf j Clso
dZOMmlstswh jj otcj g otMmMmlsOdatse dzj dzgdzOWY C sy O WwWodzw jIsfqw € tsd
sCOded yYyjzseo j €O fteOCIsduimMed dzaj dBsclzIOyrZ B! L OEPYs @dzis ¢
d3d Hdyd dzr wodzw jIlsiqpw e tMmMmisOdetse dzj dzd J CfMmisj 2 yd dzse j €O
By il MOBsMissWIsj dz des o sMMlsOdeso dls' Mw § sMmdzj Mdzsy des@
feyddzr = dzg HJ 2.

JdHESMd O Ols dflg teMrpf dpve jlslsfflp dzr d3 BBOIsj ted Odzisdz Hdzv Is€ Odzj ¢
dzv jIsmw dzj stec Odzdyj MSddzs St sdzj delstsdz ftodtotsH dats?2 G tsf
Mitsdz S MBLHOdd] SCStBfsLdlstse bitjBlkzjls mRteshipEEG] O
sO¢ Y4, sj Mdesets dm C8dzlsOC 50O, sts dzsedydes dMmrsHdIs!
[ dzw ML HOdzd W CRBYf sL dlsso CdHietsSCMd Of Olsd Is dzj BE
COdzdyj MS d dz3d s dzj € z dzOd3d , H dzw sts@ts YlssB " ftotsdL
@ifizj dzls © d3d . ClsO tB d&ZOMIS! dmimdzj Hise Odedw sy dg hdtesC O
j Is dB3d ssHd G f totsydzts 2 BsHJWdSOydd Oz yoOMmisdy G dH
dzj ¢ 2 dzO iz .

1 51 Issd3kz yj dz' ¢ dzOh j 2 OB sIsT Wy dzv dzts fy! dzCddetsan@ifmsdd.
HiesS M Of OlsdIs O ig] e OL dzd ydzr d&3qd ftotsdL o SH dzr d&3d O¢ tc
j Isddzdzj IsOC ted dzOIs 5 d3 d CdzdyjHddzdzj s OC ted dzOIs 5 3) . Cilsd
Hydo dzr di3d Bl J SO, dL dedm HtsdzEyoOrls st Odzd ud MECd
HoWL' 90ded JIslistsod Wi S Ptso j temr dzsMis! 8 cdHeSECMdOY OlsdIsO

so jJteHBIsj dz' dzts2 ¢St mf JH ¥as BN C wjdsdfs H 2@ w8 OO KOS Y J F
dzj f sdzdetsets o dzzlstcj dzdzj ¢ t5 tSlstcOy jdedw . 1 dzd Bftej Hj dzj dz"

sQ¢ HJddOBduyj MEittets Mo jIsstcOMMmj W dad w . VHJ dzt dzO% (tse jten

# o

&2 FFPE 07 =
G- T-0 8

144



7 mC ke Y 2L 6O @y

Bsht s BIiSHO 1 Cu. wtMlsOs dOdsyOmisdy B d2 dL Zyd dz d
O dmMmdzj Hse OdzO EZMIsts?2 ydoe tsfls!  Gfeldnpl tg telzf 1s]j2 dzwd2. dztssuEEpisid
dzd d3j tedz" § fdv dzd du By sddzdzj sOCted d&zOISO d BsHdWdY
j nOdzd ud MECdJy Moets2Mmlse O.

VLN Odets o dzj dets dzO dzd yd § ~ddBdud MSsets MawLr 9 Odzdw B
CdHtesCMd Of Ols d IQ,tc Mflgt£ Isdeodds joffs figwdzy  H Odz! dgj 2 M j2 WEkdS ydte
BsHIJWdEOYdqwy LOMBIIsdets adzdw jIs dzO Moats2Mise © dzOdetsyOmisdy

kkkkkkkkkkkkkkkkkkhkkhkhkkkkkkkkkkkkkhkhkkkkkhkhkkkkkkhkkkkkkkhkhkhkkkkkhhkkkkkkkkkkkkkkkkkhkkkkkkk

g JReUY3 sIfTI IV RAR[ 1L I RIOY W cu[ ALRIWKRA [] €
1 OMOS ddz0 OdS  dzud tow d j, dzSstO fsdzQdz sfts.dalz.h ¢, d dp jusdesp O 5. [
djotfis: v ds e SfzdP.s sa dako gts w. .
t sipipdw, ¢¢. [BMCo O RI[U 101

E-mail:nacaking@mail.ru

LAYERED COMPOSITE MATERIALS " SILVER-NITINOL "
NasakinaE.O., Baikin A.S., SergienkoK.V., Kaplan M.A., Konushkin S.V., LeonovaYu.O., Sevostyanov
M.A., Kolmakov A.G., SimakovS. V.
Russia Moscow |nstitution of Russian Academy of Sciences A.A. Baikov Institute of Metallurgy and Material
Science Rusan Academy of Sciences
E-mail:nacakina@mé.ru

Abstract. Nano and microdimensional Ag surface layers were created by method of magnetron sputtering
in vacuum on flat and wire NiTi and SiGubstrates. Structure and composition of samples were defined by SEM,
AES and xray diffractometry. Thickass and structure of surface layers are influenced by a sputtering distance
and time.

Keywords: composite, transition layer, surface layer, magnetron sputtering.
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BIOCOMPATIBLE COMPOS ITE MATERIALS WITH P OLYMER SURFACE
Nasakina E.O, Baikin A.S., Sergienko K.V., Kaplan M.A., Konushkin S.V., Leonova Yu.O., Sevostyanov
M.A., Kolmakov A.G., Simakov S.V.
Russia Moscow |nstitution of Russian Academy of Sciences A.A. Baikov Institute of Metallurgy and Material
Science Rusan Academy of Sciences
E-mail:nacakina@mail.ru

Abstract. Microstructural polymer layers i the drug content obtained by precipitation from solution.
Methods of differential spectroscopy and SEM used, carried out static mechanical tests. Thickness and properti
of surface layers depending on their composition.

Keywords: composite, surface lay, polymer, chitosan.
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THE RESEARCH OF THE EFFECT OF ISOTHERMAL S TRAIN CONDITIONS AND FURTHER
THERMAL TREATMENT ON EP202VD ALLOY STRUCTURE A ND PROPERIIES
Nedashkovskii K.1., Sinelnikov S.I., Moiseev N.V., Abdrakhmanov D.R., Galyamov A.L.

Abstract
The research results have been given of the effect of isothermal strain, further thermal treatment on th
ChN67MVTYuWVD (EP202VD) alloy structure, mechanical gperties, and weldability.
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SYNTHESIS OF THE CATALYTIC MATERIAL BASE D ON TITANIUM DIOXID E AND
NANOPARTICLES OF PAL LADIUM AND PLATINUM
Nemeryuk A.M., Lylina M.M.

Studied material based on titaniumoxide, and platinum metal nanoparticles obtained through
polycondensation of alkoxides of titanium and silicon in the presence of platinum group metals compounds
ghemical composition and morphology of the obtained samples was examined.
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INVESTIGATION OF THE EFFECT OF COATINGS ON THE CAPACITY OF WO RK OF THE
INSTRUMENT FOR FRICT ION WELDING
Nikitina M. A., Silis M. I., Gerasimov S. A., Polunin V. ., Egorov A. V.

A comparative angbis of the behavior of nACRo and CrNmod coatings
deposited on welding instruments was performed in the process of the friction welding of aluminum alloys
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THE STUDY OF ELECTRO CHEMICAL AND CHEMICA L ETCHING OF METALS FROM THE
SURFACE LAYER OF THE POLYCRYSTALLINE PCD
Polushin N.I., Ovchinnikova M.S., Kuchina I.Yu.

The presence on the surface of polycrystalline carbon PCD metal catalysts reduces their properties due
a differerce in coefficient of thermal expansion between the diamond grains and a catalyst that can lead to crackin
during use. High temperature of PCD polycrystalline sample at its operation in the cutting area leads to revers
phase transition diamondgraphite.This phenomenon decreases the mechanical properties of the tool. In order
to improve the wear resistance characteristics of polycrystalline diamond produced using metal catalysts, met
etching process is investigated with the working surface area pbtperystalline.
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HYBRID COMPOSITE MAT ERIAL BASED ON POLYP HENOXAZINE AND COPPER
NANOPARTICLES
Ozkan S.zZh., Karpacheva G.P.

It is shown that, during the IReating of polyphenoxazine in the presence of copper acetate monohydrate
Cu(OOCCH)2H,0 in an inert atmosphere at 2805 0 A @ehydrogeretiorof phenoxazine structures
accompanied by the formation of conjugated bonds C=N and the reductiorf'ofoGIL’ by the evolving
hydrogen followed by the formation of copper nanoparticles occur simultaneously. As a result, a nanostructure
hybrid composite material, in which Cu nanoparticles are dispersed in the polymer matrix, is formed. The materia
shows therral stability and Cu nanoparticles have diameters 405 m.
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THE METAL COMPOSITE MATERIAL DERIVATION IS REINFORCED WITH F IBERS OF
CARBIDE SILICON
Oleshko A.Y., Scherbakova B\., Leschev N.E., Potapova T.K.

Research and development is domestic industry metal cit@pdased on light alloyg\l, Ti) and non
metallic fibers silicon carbide for power hesitessed structures to ensure weight loss, increase operating
temperatures and dimensional stability.
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SYNTHESIS AND STUDY OF SORPTION AFFINITY OF GRAN ULAR ORGANIC -INORGANIC
SURFACE MOLECULARLY IMPRINTED POLYMERS T O CHOLESTEROL
Osipenko A.AL, Polyakova |.V2, Borovikova L.N.?, Pisarev O.Al?
'Russig SaintPetersburgPeter the Great Saifetersburg Polytechnic Universitpepartment of medical
physics*Russia SaintPetersburgInstitute of Macromolecular Compounds of Russian Academy of Sciences
E-mail:osipeno4kalexa@mail.ru

Novel granulaorganicinorganic surface molecularly imprinted polymers (MIPs) basetifyydroxyethyl
methacrylatdHEMA) and ethylene glycol dimethacrylgEeGDMA) were prepared bygo-polymerization on the
surface ofselenium (Se) nanopatrticles stabilized with polysipyrrolidone) (PVP) at different concentrations
of cholesterol as a template molecule. The obtained compounds are intended for use as selective hemosorbent
efferent therapy of hypercholesterolemia. The sorbents were characterized by scanning reiecbszopy
(SEM), infrared spectroscopy (IR) and sorption experiments. It was revealed that MIPs possess more pronounc
porous structure as compared to that of the referencémminted polymer (NIP)The influence othe amount
of introduced cholestel templateon physicechemicaland sorption properties MIPs was investigated [1]

IR spectroscopy arntthermodynamic studies showed that ity of MIPstowards cholesteras related
to multi-point polyfunctionalbinding of adsorbatein complemetary cavitiesor imprint sites;hydrogen bonds
play the key rolén recognition othe targetmolecule (Fig.1, 2)
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Fig. 1. Fragments of the IR spectra of Fig. 2. Scheme of the formation of hydroge!
granulated hybrid copolymers in the spectral rani bonds during cholesterol sorption in nepecific and
attributed to stréching vibrations of >C=0 groups. specific sorption sites.

3 is the wave numberl( 2 NIP and MIP before
cholesterol sorption, respectiveh8)(differential
spectrum obtained by subtraction of 1 from4;5)
NIP and MIP after cholesterol sorption,
respectively; 7, 8) differential spectra obtained by
subtracton of 1 and 2 from 4 and 5, respectively
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Sorption models such as the Freundlich isotherm [2], the Langmuir isotherm [3], thenTieotkerm [4],
and the BrunaueEmmettTeller isotherm (BET isotherm) [5] were used to fit éxperimental data and evaluate
the parameters of cholesterol adsorption by the hybrid suifgménted sorbents (Fig.3)n the nonlinear
regression methodpgption parameters were determined by the trial and error procedure with minimization of the
respectivadeterminatiorcoefficient (Y?) between experimental data and the predicted values.

The equilibrium sorption of cholesterol by the NIP was charactitizethe extremal isotherm with a
maximum (Fig. 3a). Apparently, this pattern results from the hindered heterogeneous mass transfer of cholester
associates into the dense isoporous polymeric surface layer of th@NI§. b evaluate the parameters and
energy of direct binding of adsorbate with sorbent surface, the experimental data were processed within th
concentration range up to the inflection point on the isothermei@rgetically heterogeneous distribution of the
adsorbate conditioned tilgeod it of the Freundlich isotherno the experimental dat&he calculated from model
isotherms parameters indicated cooperative adsorption [1]. Thus, energetically heterogeneous binding ¢
cholesterol in the NIP net wadok bao e bd a raddssiobrtdbsabt reboan t bk
Networksof the MIPs were more porous and more permeable as compared to that of the NIP. The sorption of
cholesterol by the MIPs proceeded in a wide range of concentrations, and no extremal isotherm including
maximum was observed.he sorption processes on MiPvere described by the isotherthatconformed well
to the BET model (Fig. 3b).

a b c
) . g, mmolg* -
q, mmolg® NIP ﬂ;’_mmOlg MIP-4 N MIP-6
144 ;f-f ixp. |sot_h_errr;h 1—a— expisotherm 1—=—exp. isotlh.erm 2
23 Fangrztl{lr;]§o Erm 12] 2 Langmuir isotherm 5\ / 1242 Langmuiri sotherm .y /
e reundlich isotherm 3----- Freundiich isotherm ‘ 1 &-----Freundlich isotherm .-* = 1
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Fig. 3. Experimental (1) and mod@i 5) sorption isotherms of cholesterol onto NIP (a), Mifb) and MIR6
(c).

The initial parts ofexperimental isotherms describing the sorption in monolayer conformedontbie
Langmuir isothermThis indicated that the distribution of cholesterotbmes more homogenous in the MIP
matrix. With increasing amount of imprint sitésndency forspecificcholesterobindingin themonolayer also
increases. As a result, in the cas#tiP-6 (containing higher amount of imprint sites in its netwatth@sorption
of cholesterol proceedeith the monolayer within a wide concentration range, and experimental data best
conformedto the Langmuir isotherm (Fig. 3c). Thubge formation ofthe surfacesorption layerin the MIPs
facilitatesavailability ofimprint sites andenhances thefficiency ofspecificcholesterobinding

The work was financially supported by the Russian Foundation for Basic Research (project&o. 15
07968; 1603-00862).
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ADSORPTION PROPERTIES OF INDUSTRIAL NANO PARTICLES IN ALIFATI C AMINOACIDES
SOLUTIONS
Julia Papina, Anna Godymchuk, Anton Kutukov

Preparing suspensions of nanoparticles with targeted dispersity and electrokinetic properties car
significantly expand the scope of industrial nanopowders. However, high reactivity, tendency to aggregation an
sedimentation create difficulties in application and storage of nanoparticulate suspensions. Our work is focuse
on the experimental search thie conditions (acidity, particles concentration, nature and content of surfactant,
pH, etc.) contributing to effective surfactant adsorption and creating aqueous suspensions of nanosized ZnO, Tif
and Y205 powders and ultradisperse ZnO powder with higigedation and sedimentation stability. Glycine and
Glutamine are used as a stabilizing component. Adsorption efficiency is measured via the transmittance chang
on the IRspectrum in the range corresponding to the vibrations of agrmgp bonds. The exgerental have
shown how aminoacids adsorption efficiency is effected by nanoparticles size and concentration, exposure tim
and pH value of the dispersion medium. The work is supported by the Russian Fund for Basic Research (proje
#1503-06528 Q
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INVESTIGATION OF THE STRUCTURE AND PROPERTIES OF A NEW DEFORM ABLE ALLOY
OF THE AL -MG-SI SYSTEM
Perminova U. S., Silis M. I., Nikitina M. A., Baidin N.G., Filatov U.A.
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The aim of the present work corteid in the investigation of thstructure, mechanical, and electrical
properties of a new deformable alloy of the 01307 grade

] 2015 ¢EtHE [o0f] cstBfsLdle MsedjMmlsdts f [6f ¢l
Odzs a3 dzdH pW Bte Btz j B 2 M dMWeSi fd fiOjte®’'d OABO7. wf d&zOo
HjWstehRdtoso Odgde’ 7 sz % OBtedS Olstse, ftjddkh jmise j dedzts
L dzj Chtecf oo SHdEEE Stdhsekz ydoddses &OljttdOdkO f§ i)
CestezSydd o OodOStmisduiMSB?2 kjnddCj, mMkzashstsj d
slsteOMmMdzv 7 ftetsdyr h dzj dedesisd, O OCYJ o COyjmbej L OEtIs

RL HOMEscets MifdOe O dLcEslte dj d MdadlsSd d sk jndged
Odz' dzgj 2" 7 difdzj Hse Odzd?2 MlstekzChkter  Mos2Mmlse, O Is

s z0o 01307 BlsdzdqyoOjlsmw ls dLeo jMmisde = teOdzj § Isj o3,
Bded 2 d dej dLBJNd § §ted d3jofii, ¥ Istinfydztsdgjde ! dgd ol dzC S ts Il
i sdzj dzls o Mmf &zOe j SBtOL Z83(sSc, Hdrgs,j tc W] SIOCLHH ' s st
MsOdzdzdL Oydd ©OMY dzgbai @ WOELASE ¢ Bze y $ dz)f v Mg OL " 9 OB h (
sydzv s h jJi oL HgW? Usjoddlzj , H BifiEeEjGAs W o " jdeder 2 Lkte
sswddd ftsmdzi o MsSCtslsi BB J cObktcdztsets tslsy e O, tsBJ fi
dud Misets Ml tess faztesisd. 1o h jdadj ¢ tetsyds
L®MME d cOBOtdlIsT EsCsftcsotsHWh drn 1 dzj d3j delstse 1
Ouyd SodhistezSydd o yJ dztsd.

Jyjdz€ 0 MmMtckzClskzter ftoklsites COL OO, yYybtt MsttkzClsk
5 dzd j o' n f zOo s o ls 5<% Icxal ff dtafj. H fif Isf& otalix)

O] FSIIFN NN KT
g RIS ITE 8

0) flbnsd d 2 B) f§6§jtjyd 2 " ddW
M dsaffud | BIStshsezsskze’ §tklsSo
AL dBJE Oded Ui MS ] Mos2Mise ® MY Os © BOLS= 021BM 7§ 1fQ

So2= 150 dE18B%KCU = 6125 kpoj/dndgs] | dzj S s6EQ TS fA)EE d ez d
[ dlsj 60Okt
pdzs Bdded j o' § MY zOa " . }ted 3§ dzj ded J Odz¢ d&sdded o » M

[ isOwzzEteadw. 1972. wuw. 238

kkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkhhkhkkkkkkhkhkkkkkkkkkkkkkkkkhkkkkkkkkhkkkkx kkkkkkkkkkkkkkkkkkkk

160



7 mC ke Y 2L 6O @y

Red [[ 271 orvRrRr z0fdt g YLl ouvrStw drfert L1 o1V R HARRIS
R AUVLSARI1 O 7?1 Fmud] f ¢ J YO URART®R [P ¢ RC
] jsErtso,0 PjuUujdsols setr h josipsalMmsd? [Mgsdkss M Ow [
t smmdw, -l1Gj.Is jutdediftdsc , 1 B UL

E-mail:yulia.petukhova@yandexru

NUCLEATING AGENTS FO R VANADIUM DIOXIDE M ORPHOLOGY AND FUNCTI ONAL
PROPERTIES REGULATION
Petukhova Yu.V., Mezenov Yu.A., Bobrysheva N.P., Osmolowsky M.G., Osmolovskaya O.M.

Vanadium dioxide nanoparticles of varied morphology were synthesized by hydrothermal method in
presence of nucleating agents with different structure. Samples obtained were charactéhizeitfengnt
methods (i.e. SSA estimation, scanning electron microscopgy Xliffraction, infrared spectroscopy). It was
shown that vanadium dioxide takes over from the structure of nucleating agents, size of particles decreases wi
concentration of thee agent growing and SMPT temperature of the samples is related to its morphology as
expected.

r s mdH 9 OdzOH dW sSB ZOH OJ Is W OL togjr s dztfzd tinIBIHIB)dE
MsftesosyHOjIsMY tejLSdd3 dLdB3jdzjddidB3 sflsduiBEdisL o e
dMmf sdz! L ts9 Ols Jets o GCOyjmkej dBOISjtedOdZO HAY Isj tcditst
Clzdsdz" ~né YsCter sd?2 Hdzw MisjCtsdz. vOSH] BEZOEGBHOBWY Mistets,
L dzj ClstetsH dz" d3 30 lef jistelzfld dts d3 OHsdteigtdddz o) M ggfisfiafo A1 1 [ ftetsd M
Yylsts L dzOydlsjdzt dets o1 h j sj &3 J tOIskzter ftcd CtlsBtes? d
ts ) dzts 0 dzts 2 Y4 dzt ¢ dmmdzj Hiso Ols § dzj 2 wo dzw j Isfpw f sded ¥ § ded
9" Oy J dzdzsisd o tcOL dzdfruedis 2~ IsVez@IEC .y d[tsedzOwriztslz” R dz' h j ded 4 u
dzj cdtetso Odzdw [ 1], s Aastesh s dLojMmisdets, yYlsts BsteW sdzsa
nOttOCIsjtedmisdSd Al 1 [ |

sgtejHd CtodmlsOdzdzd yJj M
WOLBser 2 fitejnBBH l Mo
dzZso " 2 f SABH, ts ) dzts & O dzdz’

>1 (0]

l.
dn fltbkSlbkte HJIBSMJHO ddrOAzO H
i) {Isdds © HOddzsE?2 t©OBBIS] Hd
zZO o' BBt L OttsH'h jsBGOL B
wyj2¢C0 Cbtst' R MRt f Ot OdN B2.OBI )< @OUzPises i | dz® &
9" BtcOdz Bsdets € dzd dzdz" 2 C d IkjltcOetsdzOdzr dz" 2 SnO2. U
OCGjdzs®, Stdstesddkzeh jets tesMmls yOmlsdy, o SOyjMmkej ¢
RiMMdzj Hso Oded ] dBstWsdzsecdd d&jlstsH OBRJS Ist CzO fipfdzj H Az Is f thy
LOSHT PO d fted EZojddyjddd jet SCtdyj dzestcOydd tOL d3j to
My M [Cr A dBseisdseduyd Mcd2 b dodtsyomisdy doj dvj
HIBSCMdHO 90dZOHdWY BJjL HEBBOotE, ¢ MWJjttduyd MEBdi3lz.
rdzv dLr dgj ej dzgdw tsflsdyj mSdn nOtsOCIthsq’fr]lsch z0 tfMdetse

d
?
ts
)

fseojtrndzsMmisd Mmlsj ¢ dzO. 1 dz20ydilsg dz' dzf § dL 3 dzgj dedw o MY J
W stcd3r Yls ts IIISHISSJ'[QXH@JIS cdislsjLkz s ZzBigdzj ©Os O dzq3
BsHdWdEOyYydd g Astesh s orf tcOY jdeder d3 Al ) [ .

RiMMdzj Hs9 OdzdW § BHHJ toy OdB300dGEOdzZlstsds t AAR ~ 16

[ dlsj tcOktcO

1. Yu.V. Petukhova, O.M. Osmolowskaya, A.V. Fedorova, M.G. Osmolov&llj.. Rus. Ac. Sci.: Phys.,
2014, 78, 328327.

2. Yu.V. Petukhova, ®1. Osmolowskaya, M.G. Osmolowsky. IOP J. of Phys.: Conf. Ser., 2015, 643.

kkkkkkkkkkkkkhkkkkkhkkhkhkkkkkkkkhkkkkkhkhkhkkkkhkhkkkkkkkkkkkkkkhkhkhkkkkhhkkkkkkkkkkkkkkkkhkhkkkkkkk

161



JIRARf V130l fourtrROJ 3, 1Isfovyédc
¢ g foudl psuvut 3 R wrRyJuwsf vdf R L1,
{ lrvus3im [ rm eyt fou [uvs(
| 56 OYY o0 [HskROUYY 9. dzj BOdZ BB ded®S sbs@sdzy &S ddz . ¢.
T sifpdw, ¢. sttesdiPtshHidy, ¢ dhglse

E-mail:nano@omgtuwr, blesm@mail.ru

RESEARCH OF THE COMPOSITION, STRUCTURE AND PROPERTIES OF INTERMETALLICS
MACHINED
Logacheva A.I1, Logachev I.AZ, Blesman A.12, Postnikov D.V?2, Polonyankin D.A?2

Abstract. Themodel of mass transfer in the surface layers of intermetallics, including numerical
calcul ationds schemes of chemical el ements redist
mass transfer was developed, as well as its verificatioiedaut in experimental research. Mass transfer model
allows offering recommendations on the optimal machining mode selection by its ingot grinding in dependence
from thickness of the surface layer containing carbon and oxygen at not satisfying tigequaedity requirement
concentrations. Mass transfer model allows offering recommendations of the optimal machining mode selectio
by its ingot grinding in dependence from thickness of the surface layer containing carbon and oxygen a
concentrations thatoah't satisfy the casting quality requirement.

O dzdets s O e OB 55 OZO B H § dz! BOMMEY jtoj dsMO o fiso.
o Cdzg yos h Ow ydmdzj dzde" §| Mraj " tOMyYYy stse § jtojteOMftcj HI &
20 thdsej CddgjbdujmMSdas LtOodz dd?2 &OMMBsidivt | alzts G asH
L ey Jjtod d3d dzls Oz dz' - dmmdzj Hise Odzd 2 . [ BH | dz BOMMtsy j toj
orBtstelz tslsddzOdz! dzgse s tej 3 JBO dj -~ O0dzd yj MEs?2 BLOBBISC
tsls Is s dzh o dz fsojtondesMisdesc ts fMdzsw , H MtoH | €4y j cds tc A
FHtsodzj sotstewes h i IstcjBtsoa OQdegdj 3 SOyYjfMmlsa O wlsdzde € d.

Vinmndcdztedyj Med2 ftosyjmMm ftesdLotsHMlso O i3 &zEsH MY
9 OHHJIsd o dz' ~ Isjrdetsdzse dw R My dzj Ssdodesets dzOL j toedzets@ s
Rj RO R SBEOBISE dlsts?2 LOcsktsaSd M Jjj f§shdjt
SBtcOLtsaOdzdj B3 ctcOdzzdz f stesh CO. s OtORBIISteOR ¢ Oy Mise
fstesh Ctsor n BOLjtedOdtse slsdtsmwisw - d-d3gf AP zd o 2 7 Tydssis B
shdzso dzse s 8B jBO d s jthndetsmisdesets Mdzsy L Ocslstso ¢ d
ftesdLotsHMiSs O Misjodsdjlsteduj MSd GHBStEsHM & ¢ teOdlz dzd
cOLtcOBSISCO ixddse dJ ~Odzd yd ME 52 dsB OB BlIsE ¥ J dzdo¥c Sdzists
f OtOd3j stetseo  j5l. € OyjMmlseoO [ 3

stojBso Oded™, HtjHI WodvWjdrj € MmbtekSkkttj d MmMsmlsos

Csdzz dzts s ) | GBS tsejsdkjsedd §Bo,jwodshisd ("jtsn
dMmimdz H o Odzd Vd detdad WggdvO difjwyj MS 52 GBEOBSISd &O § OO |
sflsdBOd dscts tjydiO0 sSBOBBISSd. [ d¥ HehlsdyjddW

d 1 SMfjteddsj dgls Oz desj MMz Hise Ocdzedj W
qsjMi2 SdmMkstesHO® d bkcdjtsHO d&O {lsOf
h jilse jdedzsjy o czdwdzdj dzO@ f OteOd3j ster € OY
odsj Misdzs?2 ©OB®I"T [0 csshBfsLdlse od [
jhdsflsdy 7 Mdzswr ddisjtedsj sOdkdzdHse, oCds yos h Ow

qujmSdrn {dzj Bj dzlstse (kadzjtesH, CdmbzstsH) &0 GhHdss
9 JH
jwn
-1

lsjtstejlsdui My

BOdseiE] tede’ » o

sCOLr 908 h da Mk
Il ttOdi3¢ OF Mts

Jd20  j i ejtdWdSOydw o amtHJ HY T tedf @3 asOLAs &

desfisder 7 Mdzsw i ddzlsjtedsj sOdzdzdHtse  ftetso j Hj deds |
yos ls:

TteOMftej Hjdzj dad] BOZSteOL 3 toedz" = ftoddzi Mi 2 (kcdzj tetsH
Mazd ¢ O:

TteOMftejHjdzj dadj tc@ucdffnts®abdzdlsastces”  tso j torn desls desdz i
BOSCtesMS sy dui MSdn o6 dzs uj ded 2 ;

itejLizd O dMdzjHtseo Odedw BIStetsmistezCIlsktsr o jton
oCdzr yjdzed?2 d dzj SHdzStetsH dzsfisy 2 ;

© ot 11
NnEsad

)
@3
s
)
dz

162


mailto:blesm@mail.ru

7 mC ke Y 2L 6O @y

I tejLEzdz IsOIsT L dzy d3d dzls dets G ts O dzO didiaj @ 9 s dzy 5 alzls 6O dzi fig |
ddzls j ¢ tcOdz' dzts tcOMy tcj HJ dzj dzd § L dzj d3j dzlsts o , tcOMY tcj HJ C
So jtmndzsMmMlsdzse s Mzsv )
itejLbEd O 6] dzlsc j detsW OL soatsets d toj dzlsej desistclzC Iskzto
t OLtcOBtsSlsOdzdzOW 3tsH iz Is'tf stc p SEzdsj dzH QyafjdH dasts o' Bstclz
BBy~ Odzd yd M2 BtOBBISEd MdzdsC O &BiltsHBd Jjets tBIsOY(J:
hazsw , MHjtey Oh jes kedzjtesH  CdmdzstesH o CBdzyd dzlstcO
slsdzd o € d .
fdmdstEPlslzter
M. Anderson, R. Patwa, Y.C. Shin. Int. J. Mach. Tool. Manuf., 2006, 46(14), 183D
P. Heyl, T. Olschewski, R.W. Wijnaendts. Microelectron. Eng., 20065& 775 780.
B.
D.

(
)

o
1.
2.
3. B. Huang, W. Xiong, Q. Yang, Z. Yao, G. Zhang, M. Zhang, Ceram2bit4, 40(9), 1407314081.
4, B. Lee, M. L. Santella, Mater. Sci. Eng., A, 2004, 372),1217 223.

5. W. Zhao, Z. Sun, S. Gong, Intermetallics, 2015, 66835

kkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkhkhkhkkkkkhkhkkkkkkhkkkkkkkhkhkkkkkhhkkkkkkkkkkkkkkkkhkhkkkkkkk

V{Juvvyrprrr VLM JuArIUL LT
FArrRaAarRART L1 0v 1 LU
] sdzz dzd dzg©@ Rt dey Ote 5 910) IREZ bs 9 1O
t g, 6. [ BMHE

E-mail: polunina@phycheac.ru

TS L]

bur

RZ Y

s@zdggd da Btcw S ¢ . s .

90, RAME { ¢

THE PREPARATION OF N EW SORPTION MATERIAL ON THE BASE OF MODIF IED SHUNGITE
Polunina I.A., Goncharova I.S., Petukhova G.A., Polunin K.E., Buryak A.K.

The modification procedure of shungite rock (shtmtl) was proposed that permits to obtain
nanodispersed porous sorbent with the carbon content up to 75% and effective pore size near 19 nm. It w
investigated the effect of physical and chemical modification procedures of shungite on its compodition an
sorption properties.
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INVESTIGATION ON THE SCAL E FACTOR AND NONLINE AR BEHAVIOR OF
3D REINFORCED CARBON C/C COMPOSITE UNDER COMPRESSIVE LOADS
Voronin A.V., Magnitsky 1.V., Ponomarev K.A.

General results of the experimental study on the C/C composite behavior under compressiaeeloads
discussed. Strength values and elastic modulus scale factors has been obtained fordbesiygHDI-
reinforced C/C composite with a cell of about 1.5 mm. Ststi@ss curves, as well as strength and modulus
dependencies on the specimen ci@®s has been obtained. Structural changes in material components under
compressive loads has been investigated.
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NUMERICAL SCHEMES FO R THE HEAT EQUATION SOLUTION FOR SPHERICAL PARTICLES
AT THE SELECTIVE LAS ER SINTERING
Logacheva A.I1, Logachev I.AZ, Blesman A.12, Postnikov D.V?2, Polonyankin D.A?2

Abstract.A numerical calculation schemes for fe@nature field redistribution in a spherical particle upon
exposure to laser radiation was investigated. The proposed numerical schemes is veriftéchémsBnal heat
equation with no restrictions on the convergence and stability of numerical s@titamm exposure times, take
into account the phase transition.
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1.V. A. Grigorobdev, V. M. Z o r i -engirnderiagt expariment98Paoscow, r a n
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ANALYZE OF HIP-PROCESS FOR NIOBIUM-BASED POWDER ALLOYS
Potapkin P.A., Grigorovich K.V., Logachev A.V., Sulman E.M.

There were made some investigations of compact samples made fromsAllgbNvder alloys using HIP
technology. Structuraleterminatiorandmechanicapropertieshavepresented
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PERFORMANCE ANALYSISOF FASTENING ELEMENTFROM BRAIDED CARBONPREFORM WITH
THERMOPLASTIC BINDERFOR COMPOSITE STRUCIRES
Prokopenko A.V., Timofeev |.A., Smerdov A.A, Aleksandrov N.G.
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TREATMENT OF SURFACE LAYER MAT ERIALS INTERMETALLIC NI-AL BY PLASMA ION
IMPLANTATION BASIS U SING COLD PLASMA MIC ROWAVE OSCILLATOR
ShilyaevA.S., TarmosinE.V., LogachevA.V.

Intermetallic compounds have a unique set of physical and mechanical features and are widely used in
heavyduty exploitation including space technology. This article examines the processes of elemental and phase
structural states formation and ionplanted layers features using microwave atmospheric plasma.
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THE USE TEMPORARY ME THOD OF ULTRASONIC | NSPECTION OF PRODUCTS FROM CCCM
FOR IDENTIFYING DEFE CTS AND ESTIMATING T HEIR SIZE
ShipshaV.G., Prohorovich V.E., Vasilyev V.A.

This article presents the possibility of using temporary methods to determine sizes of planar defects ir
products from CCCMThis method is based on measuring the speed of the traversing ultrasonic wave. In case
exigence a defect in the material the speed is reduced, which allows to estimate size of the defect.
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EVALU ATION OF THE POROUS STRUCTURE OF PREFORM OF COMBUSTION CHAMBE R
BASED ON BRAIDED CARBON PREFORM AND CARBON-CERAMIC MATRIX
Razina A.S., Bogachev E.A., Serdyuk E.A.

] Jo[ cstdBftsLdlse o dzOfmlstswh jj otejd&3Y o9 JHJIMW 60
cOC jlsndp e Ols j dzj 2 @ dB@BOdzts?2 IsvwedS j(le@Qdgd W M sds e dgf sisd yd
(ussf) ISdfCO wMftd LsoOdzdy uvss{ HAW dJqLGEBIsStso dzj ded W
BOMMsdefstes j sduy MEdj ~OwLOSCISjtedmisdSd rtr [u.

vssf bYiC O sdzz yO¥ Is QlgjdsEdeHES dis IFEYLHSWded W € OteB JH O G to

0O [1

L
Besds B Isd &zl zZOdz©® o COyjMmbsej dMMrtsHdsets tj Oc | dzls
b ¢ dzjbedsdzj etsH dzO" L OGEtslstsaC 0O f B M jujddes? §stedmlss? f
mMdmMsj@PEYL ¥ OCIststetss o dzdwes h drn dO (tostsBtcOL 9 Odzdj 9
cOLOBSIsSOdEr BBjIssH' cOdzdL Oydd §stedMmlss? Mtz Iskzter
] HOddkts?2 OBl ftoso jHjdd yjdkio {ttdhlsts? st
Fcdzj esHdzse s C Ot PlrP szt listeny dzts@ O diffi sMsB O dL e slstse dzj d
fsLodzddzts dLBj ) Ols! f sw o dzj dzd W Ctolztf dzr n dzj MY dztsh dzts il
tcOMy toj HY dz] debzr s OB gy BB BROtedylz © L OeBltsaCj swu.
[dlsj Okt
1. sddiisW jjo ¢.1 0OpsatsdOlje pBOLISO L 6. [ ., 11 ] teffdsdy
fsdzzyd dzd v C i3 sL dyd ©Odedptsiasts { BOS 2@ BOEO.9, ftedtstedlsils s
2. tOLddO ¢.u. Jrwodzjdzdj WOSIststetse, o dzdwe d Efls:ts odfC
0 shdss | oc&®fd@d s dcazdBRPdsets MowL ks h jets HdY s
Ctoj didzdfvtsdztsH § X dzO X s dak JstdzOdzy d W CAZdS ydsdzOdz' dzr § dz0O dzts d3
jh jfmlse®e, wkLHOd , 03.10.2014.

kkkkkkkkkkkhkkhkkkkkkhkhkkkkkkhkhkkkkkhkhkhkkkkkkhkhkkhkkkkkhkkhkkkkkkhkhkkkkkkkkkkk kkkkkkhkkkkkkkhkkkkkkx

CRed[rrflovRrRr JEBIRBLOIOUuII OB VEBORI (UG]S {]
tdujdSts pdssy Pl dgjdet SeE 0w o @ jidisr tod dz@ st £j o ¢
Y sffpdw, . f @gMhHdvf BEuus o ¢
E-mail:tyrin-88@nall ru

INVESTIGATION OF CUT TING WORKABILITY INT ERMETALLIC COMPOUNDS
Rechenko D.S., Titov Y.V., Artemenko N.Sl.ogacheva A. |., Sentuina J.A., Timofeev A.N.

The main purpose of this worlto explore a variety of intermetallic compounds for turning different plates.
After conducting many experiments it was found that the compound based orchick®mium and molybdenum
had a betterwgface finish. Just turning plate with cubic boron nitride showed the best results in resistance.
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