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VIK 621.318.136

HAYYHBIE ITIOAXOJAbI K CO3JAHHUIO PAUONIOIVIOINAIOIIINX MATEPHUAJIOB CBY
JUAITA30HA VIS PABOTHBI ITPU ITOBBIINEHHBIX TEMIIEPATYPAX

A.®.UNIbIOIIEHKO 1, C.I'.bapaii 1, H.B.Hacomnosa >

1HHcmumym nopouwkosou memannypauu, yi. [lnamonosa, 41, 220005, Munck, benapycs,
e-mail: baraysg@yahoo.com
2Benopycckuii 20Cy0apcmeentblil UHCMUmym uH@OPMamuKu u paouodeKmpoHuKi,
ya. I1.Bposku, 6, 220013, Munck, Berapycsy, e-mail: nasonovaN@bsuir.by

Hocmynuna 02. 07. 2014 2.

Paccmompenvt ocnoguvie npunyunvl cozoanus paouonoziowarowux mamepuanogd CBY ouanazona
ons pabomwl npu memnepamypax oo 1000 °C u evue. Ilpeocmasnenvt xapakxmepucmuku mMamepuanos,
KOmMopuvle MO2ym Oblmb UCHOIb308AHbL 8 KAYECBEe KepamMuyeckol GblCOKOMEMNEPAmypHOU Mampuybl,
cooepacawels. Yacmuysbl ¢ NPOBOOAWUMU (MEMAILIbL) UIU OUDIEKMPUYECKUMU (UX COCOUHEHUS) NOMEPAMU 8
MUKPOBOIHOBOM OUANA30HE YACTHOMN.

SCIENTIFIC APPROACHES TO CREATE MICROWAVE
ABSORBING MATERIALS FOR WORK AT HIGH TEMPERATURES

A. Ph. llyushchenko?, S. G. Barai !, N. V. Nasonova®

'Powder Metallurgy Institute, Minsk, Belarus
*Belarusian State University of Informatics and Radioelectronics, Minsk, Belarus

The basic principles of microwave absorbing materials creation for operation at temperatures up to
1000 °C and above are observed. The characteristics of materials that can be used as high temperature
ceramic matrix containing particles with conductive (metal) or dielectric (ceramic composition) losses in
the microwave frequency range are submitted.
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CIIEMAJIBHOE CPEJCTBO B3PBIBAHUSA OCECUMMETPUYHOTI O 3APSIA
KOHAEHCHUPOBAHHOI'O B3PBIBYATOI'O BEIIECTBA,
OBECIHIEYUBAIOIIEE NTHUITUNPOBAHMUE 3APAJIA B3PBIBYATOI'O BEHHIECTBA
110 OCH CUMMETPUH

I1. T. bornanoBuy, A. A. KomopHbIii

OXII «Hayuno-uccnedosamenbckull UHCMUMYM UMNYIbCHBIX NPOYECCO8 C ONLIMHBIM NPOU3BOOCTBOMY,
yi. Ilnamonosa, 126, 220005, e. Munck, Berapyce, e-mail: lab414@mail.ru

Hocmynuna 22. 07. 2014 .

B pabome npeonoscen cnocob e3pvieanus ocecumMmempuiHo2o 3apa0a KOHOEHCUPOBAHHO2O

83pbleHiaAmoco eeujecmed, 06667’1@’{1/{661}01/1/;1412 urHuyuuposaHue 3apﬂda BB no ocu cummempuu, npu

nomowiu  SJ1EeKMpuU4ecKozo 63pvlea npoeoOHuKa. HpOG@@GHbl npe@eapumeﬂbﬁbze ucnoslmarnus

PA3IUUHBIX NPOMANCEHHBIX NPOBOOHUKO8 NO UHUYUUPOBAHUIO 3apada hneemamusuposannoco TOHa
U UCNBIMAHUSL NO ONPeOeNeHUI0 00HOBPEMEHHOCMU UHUYUUPOBAHUS OCHOBHO20 3apsda BB.

SPECIAL EXPLOSION MEANS OF AXISYMMETRIC CHARGE OF CONDENSED EXPLOSIVE,
PROVIDING INITIATION OF AN EXPLOSIVE CHARGE ALONG SYMMETRY AXIS

P. T. Bogdanovich, A. A. Komorniy
TOU «Research Institute of Pulse Processes with Pilot Plant», Minsk, Belarus

A means of explosion of axisymmetric charge of condensed explosive providing initiation of an
explosive charge along symmetry axis and using electric explosion of wire is shown in this paper.
Preliminary tests of various extended conductors on initiating the charge of phlegmatized PETN and tests to
determine the simultaneousness of initiating primary explosive charge have been carried out.
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AHAJIM3 ITPOU3BOJACTBA H IPUMEHEHMSI 2KEJIE3HBIX IIOPOLIKOB (2003-2013)
N HEKOTOPBIE JAJIBHEUIIHE INEPCIIEKTHUBBI

B. A. Muponos, II. . CrankeBu4, B. O. CtankeBu4
Puoicckuni Texnuueckuti Ynusepcumem, Jlabopamopusi nopowKo8ulx Mamepuanos,
A3zenec 16/20, LV-1048, Pueca, Jlameus

Hocmynuna 14. 10. 2014 2.

Ananusupyemcs pazgumue nopowKo8ol Memaiiypeul Ha NOCMcO8encKOM NPOCmMpancmee 6 nepuoo
2003-20132. Ocoboe enumanue yoensemcs npousBOOCMEy U HPUMEHEHUIO JHCEeNe3HbIX U CMATbHbIX
nopouwkos (KCII) 6 Poccuiickou ¢pedepayuu u opyeux cmpan CHI. Obwuii 06vem cobOCmeenHozo
npou3Bo0Cmea dHcelle3Hvlx nopoukos 6 Poccuu cokpawaemcs, a oons umnopmuoeo nopowka uz Lllseyuu
pacmem u docmueaem ce2o0us bonee 50%. Eoxcecoonoe nompebnenue KCII oyenusaemcs ¢ 12-14 moic.
monn. Ocnognvle nompeoumenu - 3a600bl, U320MAGIUSAIOWUEe Oemanyu U Y3ivl O AGMOMOOUTLHOU
npomvluieHHocmu. B cmamve O0anvl Hekomopule ceéedenus 06 OCHOBHLIX NPOU3BOOUMENX NOPOUIKOBLIX
Ooemaneii. [loxazanvl HeKomopbvie HO8ble HANPABIeHUs: 803M0JICH020 npumeneruss K CII.

ANALYSIS OF PRODUCTION AND APPLICATION OF IRON POWDERS (2003-2013) AND
CERTAIN PROSPECTS

V. A. Mironov, P. I. Stankevich, V. O. Stankevich

Riga Technical University, Laboratory of powder materials,
Azenes 16/20, LV-1048, Riga, Latvia

The development of powder metallurgy in the former Soviet Union during the period of 2003-2013 has
been analyzed. Particular attention is given to the production and application of iron and steel powders
(ISP) in the Russian Federation and other CIS countries. The total amount of domestic production of iron
powders in Russia is being reduced, and the share of imported powder from Sweden increases and today
achieves more than 50%. Annual ISP consumption is estimated at 12-14 thousand tons. The main consumers
are factories that manufacture parts and components for automotive industry. The paper provides some
information on the main manufacturers of powder parts. Some of the new areas of possible ISP application
are shown.
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MCINOJIb30BAHUE HIJIAMOBBIX OTXO/I0B TBEPIOI'O CILJIABA BK
JIJISI HOBBIIEHUSA N3HOCOCTOMKOCTH 3AIIUTHBIX DJIEMEHTOB IITU®TOB
13 IMOPOLUIKOBOM HU3KOJIETHNPOBAHHOM CTAJIA

B. A. Ocumnos, I'. A. MuponoBu4, A. M. Jlamyk

HUncemumym nopowkosoti memannypeuu, yi. Ilnamonosa, 41, 220005, 2. Munck, benapyco
Ilocmynuna 27. 08. 2014 2.

Ilposedenvl uccie0o8anuss no NOAYYEHUI) EPAHYL U3 UIAMOBLIX OMX0008 MEEPOLIX CHIABO8.
H3zyuenvt ceoticmea KOMNOZUYUOHHO2O MAMEPUAId HA OCHO8e dicene3no2o nopowka Distaloy AE u
WIAMOBBIX OMX0008 MBEEPObIX CHIAAB08 Ol U320MOBIEHUS. USHOCOCMOUKUX wmugmos 0 (ymeposKu
V37108 U MEXAHUZMO8 OPOOUTLHO-USMENLYUMENTLHO2O 000PYOOBAHUS.

USE OF SLUDGE WASTE OF VK HARD ALLOYS TO INCREASE WEAR RESISTANCE OF
PROTECTIVE PIN ELEMENTS FROM POWDER LOW-ALLOY STEEL

V. A. Osipov, G. A. Mironovich, A. M. Lashuk
Powder Metallurgy Institute, Minsk, Belarus

The investigations on obtaining granules from sludge waste of hard alloys have been carried out.
The properties of composite material based on iron powder Distaloy AE and sludge waste of VK hard alloys
have been studied for the production of wear-resistant pins for fettling nodes and mechanisms of crushing
and grinding equipment.
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HAHOCTPYKTYPUPOBAHHAS KOMIIO3UIIMOHHAS ITPOBOJIOKA
N3 CIIJIABA TiNi 4JIA U3AEJUU MEJUIIUHCKOU TEXHUKHU

E. O. Hacakuna, M. A. CeBocthsiHoB, A. I'. Koaimakos, B. T. 3a6oaotnblii, K. A. CoaHuen

Hncmumym memannypeuu u mamepuanogeoenusi um. A. A. bavixoea PAH, Mockea, Poccus,
e-mail: nacakina@mail.ru

Ilocmynuna 29. 09. 2014 2.

Boinu uccnedosanst ceoticmsa nanocmpykmyprozo numunona (55,91 macc. % Ni— 44,03 macc. % Ti)
8 UCXOOHOM COCMOSAHUU, NOCe MEXAHUYECKOU NOBEPXHOCMHOU U MepMUuiecKolt 0opabomku u KOMRo3uma
Ha €20 OCHO8e «HUMUHOL C MAHMAIO8bIM NOBEPXHOCHHBIM — CJLOEMY», NPOIYVUEHHHbIM MemoooM
MAZHempPoOHHO20  HanvlieHus. Mexanuyeckas  NOAUPOBKA  NOBEPXHOCMU  NO3GOJSAEM  YBEIUHUMb
KOPPO3UOHHYIO CIOUKOCb HAHOCMPYKMYPHO20 HUMUHOIA 8 PACMEOPAX, MOOEIUPYIOUUX (PUSUOIOSUYECKUE
cpeobl uenoseyecko2o0 meid, U YMEeHbUUmMb 8blX00 UOH08 Hukens 6 2-3 pasa. Komnozuyuonusiii mamepuai
«HUMUHOJ C MAHMAN08bIM NOBEPXHOCIHBIM CI0EM» 8 CPABHEHUU C HUMUHOIOM OMAUYAEmCsl YIYHUEeHHbIMU
na 7-11 % nokasamenimu npouHOCMU, NIACMUYHOCMU, NOBEPXHOMCHOU MUKPOMBEEPOOCMU U
omcymcmeuem Koppo3uOHHO20 NPOYecca U 8bixo0a Memaiiuieckux UoHOos.

NANOSTRUCTURED COMPOSITE WIRE FROM TiNi ALLOY FOR MEDICAL TECHNICAL
ITEMS

Y. O. Nasakina, M. A. Sevostyanov, A. G. Kolmakov, V. T. Zabolotniy, K. A. Solntsev
Baykov Institute of Metallurgy and Materials Science, Russian Academy of Sciences

Properties of nanostructural nitinol (55,91 weight % Ni — 44,03 weight % Ti), in an initial
condition, after mechanical and thermal processing and of composite «nitinol with a tantalum surface
layer», received by a method of a magnetron sputtering, was investigated. Mechanical polishing of a surface
allows to increase its corrosion stability of nanostructural nitinol in solutions modeling physiological
environments of a human body and decrease an exit of nickel ions in solutions in 2—3 times. The composite
material « nitinol with a tantalum surface layer » in comparison with the nitinol differs on~7-11% better
indicators of strength, plasticity and surface microhardness and of absence of corrosion processes and exit
in solution of ions of metals.
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NCCIEJOBAHME ITPOLECCA NMOJYYEHUSA ITOPOIIKOB HA OCHOBE AJIIOMUHUA
METOIOM PACHBIVIEHUA CTPYU PACIIVIABA I'A3OBBIM IIOTOKOM

A. ®. W1bomenKo™ 2, P. A. Kyan3, n. H. ‘—Iepﬂmcz, . U. )Kermpnﬂbz, M. M. I[eqlcoa,
E. . Manoﬁ.1104, A.A. Pamwmco“, 3. B. UrnaToBu4

! Focyoapemeennoe nayuno-npoussodcmeennoe 06vedurenue nopowkosoii memaniyput,
ya. IInamonosa, 41, 220005, 2. Munck, bearapyco
2HHcmumym nopowkosou memaniypeuu, yi. [lnamonosa, 41, 220005, 2. Munck, berapyco,
e-mail: nil23niipm@tut.by
3Eeﬂopyccmﬁ 20Cy0apCcmeeHHblil azpapuslil mexnuyeckuil ynusepcumem, np. Hezasucumocmu, 99, 220023,
2. Munck, benapyco
4HHcmumym c8apKu U 3auumuslx nokpeimuil, yi. Ilnamonosa, 126, 220005, 2. Munck, berapyce

Ilocmynuna 08.09.2014 2.

Hpuee()eHbz pe3yibmanivl uccneo0o8anus npoyecca noay4eHusl pacnovllleHHblX NOPOULKOE ATLIOMUHUAL.
PaccmompeHbl BO3MOIICHOCMU  NPUMEHEHUA  NOJYYEHHbIX NOPOUKOE onst YNPOYHERUA  HOBbIX U
60CCMAHOBIEHUA  USHOUIEHHbIX noeerHocmeﬁ MemoooOM HAHeCeHUus 2a30NJIAMEHHO20 NOKpbvIlnmuAl,
npucomoe6leHus mepjwumHOL? CMecu U u3ecomoelerUsl nNPpORUYAeMblx Mamepuailoe.

INVESTIGATION OF THE PROCESS OF OBTAINING POWDERS BASED ON ALUMINUM BY
SPRAYING MELT JETS WITH GAS STREAM

! State Research and Production Powder Metallurgy Association, Minsk, Belarus
2 Powder Metallurgy Institute, Minsk, Belarus, e-mail: nil23niipm@tut.by
®Belarusian State University of Agricultural Technology, Minsk, Belarus,
* Separate self-supporting unit «Institute of Welding and Protective Coatings», Minsk, Belarus

The results of the research of production process of sputtered aluminum powders have been shown.
The possible uses of the resulting powders for reinforcing new surfaces and restoration of worn ones by the

application of gas flame coating, preparation of thermite mixture and manufacturing of permeable materials
have been investigated.
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MOJIUPUKATOPBI JIJIsI BTOPUYHBIX IUTEHXHBIX
AJIIOMMHUEBBIX CIINTABOB

JI. B. Cynuuk, M. H. Uypuk, U. H. KazaneBckas

OXII «Hayuno-uccneoogamenbCKuil UHCIMUMYM UMRYTbCHBIX NPOYECCO8 C ONbIMHBIM NPOUZBOOCHBOMY, VL.
Ilnamonosa, 12 6, 220005, 2. Munck, berapyco

Hocmynuna 20.06.2014 2.

Hccnedosano enusnue meakooucnepcrvie MoOUGUYUPYrouux nopouKossix 000a60K Ha CMpyKmypy u
@u3zuKo-mexanuuecKkue cOUCMea BMOPUYHBLX TUMENHBIX ATIOMUHUEBHIX CHIABOS.

MODIFIERS FOR SECONDARY CAST ALUMINUM ALLOYS

L. V. Sudnik, M. N. Churik, I. N. Kazanevskaya
TOU «Research Institute of Pulse Processes with Pilot Plant», Minsk, Belarus

The influence of finely dispersed powder modifying additives on structure and physical and
mechanical properties of secondary cast aluminum alloys has been investigated.
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MHOJYYEHHUE KOMITO3NIINOHHbBIX METAJINIOKEPAMUNYECKHUX
INOPOIIKOB METOJOM XUMHNYECKOI'O BOCCTAHOBJIEHUA
HUKEJIA U KOBAJIBTA

B. A. Mmcymcm“ll, 0. J. CMOprFOl, A. ®. Wablomenko’, V. Stathopoulosz,
I. Trusca®, O. D. Trusca®

Y «Hnemumym nopowikosoti memannypeuwy, ya. Inamonosa 41, 220005, Munck, Berapyce
2 «Technological Educational Institute of Sterea Ellada», 34400 Psahna Evias, Greece
3 «Plasma Jet s.r.I»., Atomistilor, 410E, Magurele-Ilfov, 077125, Romania

B pabome usyuenvi npoyeccvl nonyuenus KOMHOZUYUOHHBIX NIAKUPOBAHHLIX NOPOUWKOS NYMEM
MEMANIU3AYUU (XUMUYECKO20 HUKENUPOBAHUSL U KOOATLMUPOBAHUS) KePaAMUYECKUX NOPOUKO8 HA OCHOGe
okcuoa yupxonusi (Metco 204 NS u Metco 205 NS). Uzyuena muxpocmpykmypa u c80tcmea NnoayyeHHbIX
NIAKUPOBAHHBIX NOPOWKOS. [ OYeHKU COOmHOueHUsl 001ell KOMNOHEHMO8 UCNONIb308ANACH CheputecKast
MoOenb NIaKuposanHou yacmuysl. Paspabomanusie KOMno3uyuoHHvle NOPOWKU NPEONONHCEHO NPUMEHAMb 8
Kayecmee — mamepuaios — Oasi  OPpMUPOBAHUs.  OONOTHUMENbHO20 — NPOMEJNCYMOYHO20 — NOOCNOs
mepmooapbepublx NOKPLIMULL NIA3MEHHIM HANbLICHUEM.

MANUFACTURE OF METAL- CERAMIC CLAD POWDERS USING ELECTROLESS
DEPOSITION NICKEL AND COBALT

V. A. Mikutski', O. L. Smorygo®, A. Ph. Ilyushchenko®
V. Stathopoulos?, I. Trusca®, O. D. Trusca®

! Powder Metallurgy Institute, 41, Platonov, Minsk 220005, Belarus
2 «Technological Educational Institute of Sterea Ellada», 34400 Psahna Evias, Greece
3 «Plasma Jet s.r.1»., Atomistilor, 410E, Magurele-1Ifov, 077125, Romania

In this paper, a viable method to manufacture composite metal-ceramic clad powders with ceramic core
(YSZ) and metal coating (Ni or Co) is reported. The potential of such powders is to be used in creating an
intermediate layer between bond coat and top coat in TBC. Homogeneous nickel and cobalt coatings were
formed on the ceramic particles. The metal content in the composite powders with clad structure attained in
this research was up to 32%. The metal coating thickness can be controlled by the process duration and the
metal salt/powder ratio. A simple spherical model was applied to estimate relationships between the coating
thickness, initial ceramic particle size and metal content in the final powder. It was demonstrated that the
manufactured powders are suitable for the deposition of an intermediate layer among topcoat and bond coat
using APS and open market thermal spray powders.
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CUHTE3 KPUCTAJUIM3AIIUEN CILTABOB KOMITIO3UIIMOHHBIX MATEPUAJIOB
C HAHOCTPYKTYPHbBIMHU TOBABKAMM

J. K. BOJIOTOBal, HU. E. KaﬂaHIHI/IKOBl, JI. K. KoﬁeneBal, A.T. KOJIMaKOBl, B. B. KOBanechnﬁZ,
II. A. B]/ITfBLS, B.T. CeHloTL3, M. JI. Xeifl(l)eu3

1HHcmumym Memannypeuu u mamepuanoseoenus um.A.A. baiikosa Poccutickotl akademuu Hayx,
np. Jlenunckuir, 49, 119991, 2. Mocksa, Poccus, e-mail: imet@imet.ac.ru
2H}Ltcmumym 2eonoeuu Poccuiickou axkademuu nayxk, yu. Iywxunckas, 11, 185610, e.Ilempo3zasoock, Poccus
317pe3u0uyM HAH Benapycu np. Hezasucumocmu, 66, 220072, e. Munck, benapycs,
e-mail: kheifetz@presidium.bas-net.by

Iocmynuna 21. 08. 2014 2.

Paccmompeno 6 conocmasumvix mepmoOUHAMUYECKUX YCTIOBUAX (POpMUpOBaHue 8 pedcume 3a0upd
CMPYKMYp HNOBEPXHOCMU MpeHUsi OJisl KOMNOSUYUOHHBIX Mamepuanos ¢ oodaskamu. [lobasnenue SiC
cnocobcmeyem ppazmenmayuy U NOBLIUEHUIO YACMOMbl NPOYECCO8 CX8AMbI8aHUs U paspwvlea. /{obasneHue
epaguma k apmupogaruomy SiC KOMNOZUYUOHHOMY MAmMepuanry HNpusooum K YEeludeHur) CcmeneHu
HepagHOBeCHOCMU MEePMOOUHAMUYECKUX YCI0BULL hOPMUPOBAHUSL CIMPYKMYD.

ALLOY CRYSTALLIZATION SYNTHESIS OF COMPOSITE MATERIALS
WITH NANOSTRUCTURED ADDITIVES

L. K. Bolotoval, I. Y. Kalashnikov!, L. I. Kobeleva®, A. G. Kolmakov?, V. V. Kovalevskiy?,
P. A. Vityaz®, V. T. Senyut®, M. L. Heifets®

YInstitute of Metallurgy and Materials Science named after A. A. Baykov of Russian Academy of Sciences,
Moscow, Russia
?Institute of Geology of Russian Academy of Sciences, Petrozavodsk, Russia
3presidium of NAS of Belarus, Minsk, Belarus, e-mail: kheifetz@presidium.bas-net.by

Formation by tearing of friction surface structures for composite materials with additives is described
in comparable thermodynamic conditions. Adding SiC in comparison promotes to a lesser extent
fragmentation and increase in frequency of setting and breaking processes. Adding graphite to reinforced
SiC composite material results in increase in nonequilibrium of thermodynamic condition of structure
formation.
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HCCJEIOBAHUE CTPYKTYPHBIX U MATHUTHBIX CBOHUCTB
HAHOPA3MEPHBIX KOMIIO3UTHBIX KEPAMUYECKHUX IIOPOIIKOB,
INOJYYEHHBIX 30JIb-I'EJIb METOJOM

B. B. CI/II[CKHﬁl, A. B. Cquemcol, 0. . TlOJIeHKOBal, JI. B. Cyanuk 2

Y romenvexuii 2ocyoapemeennviii ynusepcumem um. @.Cropunsi, yi. Cosemckas, 104, 246019, 2. I'omens,
Benapycw, e-mail: semchenko@gsu.by
20XIT Hayuno-uccnedosamensekiuii UHCIUMym UMRYIbCHIX NPOYECCO8 ¢ ONLIMHBLM NPOU3E0OCMBOM,
ya. Ilnamonosa, 126, 220005, e. Munck, berapyce
Hocmynuna 10. 07. 2014 2.

B pabome npeonosicenvt memoowvl 301b-2enb cunmesa komnosumos SiOr-Fez0y;y-Fe,03 -SiOs.

IIpogedeno uccnedosanue enuanus memnepamypsl u iecupyroujeti 000as8Ku Ha CMpPYKmypHvle U MACHUMHbLE
CBOUCMBA KOMNO3UMO8, COOEPAHCAUJUX OKCUObI MEMATLIIO8.

INVESTIGATION OF STRUCTURAL AND MAGNETIC PROPERTIES OF NANOSIZE
COMPOSITE CERAMIC POWDERS PRODUCED BY SOL-GEL METHOD

V. V. Sidskiy*, A. V. Semchenko!, O. I. Tyulenkova®, L. V. Sudnik?

!Skorina Gomel State University, Gomel, Belarus
TOU Research Institute of Pulse Processes with Pilot Plant, Minsk, Belarus

The paper presents methods of sol-gel synthesis of SiO,-Fe3O4;y Fe,O3; -SiO, composites.

Investigation of the effect of temperature and alloying additives on the structural and magnetic properties of
composites containing metal oxides has been carried out.
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TPUBOTEXHUYECKHE HAHOKOMIIO3UIIUOHHBIE IINIASMOXUMHNYECKHUE
INOKPLITHUA JJIAA METAJVIOOBPABATBIBAIOINEI'O HHCTPYMEHTA

H. M. ‘{eKanl, E. B. OB‘II/IHHHKOBZ, n. 1I. AKyJIal, E. . 3ﬁCbIM0HT3, A. C. prIHaKS,
A. 10. IlaBnoBcknii®

Y dusuko-mexnuueckuii uncmumym, yi. akao. Kynpesuua, 10, 220141, 2. Munck, berapycs,
e-mail: pec@bas-net.by
2 Benzopodckuti HayuonansHoiti ucciedosamenvckutl yuusepcumem, yi. Illobedw, 85, 308015,
2. Beneopoo, Poccus, e-mail: ovchin_1967@mail.ru
T POOHeHCKuUlL 2ocyoapcmeentblil yHusepcumem um. Anxu Kynanwl, yn. Ooxcewrxo, 22, 230023,
2. I'poono, Berapyce, e-mail: gffth@mail.ru

Hocmynuna 25. 07. 2014 2.

Paccmompenvt  u  ghuzuxo-mexanuueckue Xapakmepucmuky — MHO2OCIOUHBIX — KOMNOZUYUOHHBIX
NOKpbIMutl Ha 6aze HUMpPUOO08 MUMAHA U ATIOMUHUS NPU PA3TUYHBIX YCI0BUAX POPMUPOBAHUsL NOKpbimus. B
pesyivmame uccied08anull YCmMaHoBIeH XapaKkmep 63aumMH0O20 GIUSHUSL CI0€6 HA PACHPedeNeHUe aKMUBHBIX
YeHmpos U IHepeuro Medxcgaznoeo ezaumodelicmaus. Paccmompenst 6onpocwvl ghopmuposanus HanoghazHwix
«sandwich»-nokpeimuii.  Hccredosanvl  mpubomexnuueckue Xapakmepucmuky — 8aKyyMHO-NIA3MEHHbIX
nokpouimuil Ha 6aze coeourenuti AI-Ti-N-Si.

TRIBOTECHNICAL NANOCOMPOSITE PLASMACHEMICAL COATINGS
FOR METAL WORKING TOOLS

N. M. Chekan', E. V. Ovchinnikov?, I. P. Akula’, E. I. Eisymont®, A. S. Prushak?®, A. Y. Pavlovskiy®

Physico-Technical Institute, Minsk, Belarus
Belgorod National Research University, Belgorod, Russia
Grodno State University named after Yanka Kupala, Grodno, Belarus

Physical and mechanical characteristics of multilayer composite coatings based on nitrides of
titanium and aluminum in various conditions of coating formation have been considered. The studies
established the nature of layers’ mutual influence on the distribution of active centers of the interfacial
interaction energy. The problems of forming nanophase «sandwich»-coatings have been considered.
Tribological characteristics of vacuum-plasma coatings based on Al-Ti-N-Si compounds have been studied.
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YI'JIEPOJHBIE HAHOKOMITIO3UTbBI HA OCHOBE CIIEYEHHbBIX
noa IABJJEHUEM MOJINPUITUPOBAHHBIX HAHOAJIMA30B

B. T. Ceniors’, JI. B. MapKOBaZ, T. B.T'am3enena’

L06veounennviii uUHCMUmMym mawunocmpoenus, yi. Axademuyeckas, 12, 220072 2. Munck, berapyco,
e-mail: vsenyut@tut.by
2HHcmumym nopouikosou memannypauu, yi. [lnamonosa, 41, 220005 2. Munck, benapyce,
e-mail: iscentr@tut.by
Ilocmynuna 16. 06. 2014 2.

B cmamve uzyueno enusHue ycnoguu mMoouguyupyioujeco omacued U MmexHoL0SUYECKUX PeHCUMO8
CHeKaHus noo 0aslleHuem Ha CMmpyKmypy, mopgonozuto u (azosviii cocmas y2nepoonsblX KOMNO3UMO8 HA
OCHOBe HAHOAIMA308 0eMOHAYUOHHO20 CUHME3A U AIMA30C00epAHcaert WUXmyl ¢ pazmepamu aimasHblx
yacmuy 4-10 wm. Ilokasano, umo omoicue aimazocooepicaujeli WUXmosl 6 B60CCIMAHOBUMENbHOU U
Vene8000poOHOll ammocgepe cnocoocmeyem NOGbIUEHUI0 MEXAHUYECKOU NPOYHOCIU CHEYeHHO20 OO
oasneHuem mamepuand. YcmaHosneHo, Ymo OCHOBHOU KPUCALIUYEeCKOl (a3ol 6 obpa3yax Ha OCHose
OUYUWJEHHBIX HAHOAIMA308 NOCNe UX BAKYYMHO20 Omdcued, mepmooopabomKu 6 y2ie8000p0OHOl
ammocgepe u cnekanus N0 0asiienuem sA8IAemcs aimas.

CARBON NANOCOMPOSITES ON THE BASIS OF SINTERED UNDER
PRESSURE MODIFIED NANODIAMONDS

V. T. Senyut?, L. V. Markova®, T. V. Gamzeleva®

The Joint Institute of Mechanical Engineering, Minsk, Belarus
?Powder Metallurgy Institute, Minsk, Belarus

In the article the influence of the conditions of modifying annealing and technological modes of
sintering under pressure on the structure, morphology and phase composition of carbon composites on the
basis of detonation nanodiamonds and diamond blend with the sizes of diamond particles of 4-10 nm is
studied. It is shown that annealing of diamond blend in the reducing and hydrocarbon atmosphere
contributes to increase the mechanical strength of the sintered material. It is established that the main
crystalline phase in the samples on the basis of purified nanodiamonds after their vacuum annealing,
thermal treatment in hydrocarbon atmosphere and sintering under pressure is the diamond phase.
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BUMOJIAJIBHASI HAHOCTPYKTYPHASI KEPAMUKA HA OCHOBE AIOOH
E.E.l'[eTloumlcl, JA.N. K.]IeB‘leHﬂz, T.E.EBTyXOBaZ, T.I/I.HI/IH'lyKl s B.E.PomaneHKoB’

Lr 0CY0apcmeeHHoe HAYYHO-NPOU3B00CMBEHHOE 00bEOUHEHUEe NOPOUKOBOU MEMANTyp2ull,
ya. ITnamonosa, 41, 220005, 2. Munck, berapyce e-mail: pet65@bk.ru
2 . . N
benopycckuil HayuonanvbHslil mexHuueckut yHueepcumem, np. Hezasucumocmu, 65, 220013, . Munck,
Benapycw, e-mail: rom52@mail.ru

Iocmynuna 15.10.2014 e.

Hccnedosano enusnue pacmeopos XuMudeckux COeOUHeHUll paziudHo20 COCmasd HaA Npoyecc
Gopmuposanua Hanouacmuy Oemuma npu UOPAMAYUOHHOM MEEPOCHUU NUSMEHMHOU ATIOMUHUEBOU
nyopwi. Ilokazano, umo obecneuums ynpasisemvlii pocm HAHOYACMUY PA3IUYHOU MOPGON0SUU U KOMNIEKC
a0CcopOYUOHHO-CMPYKMYPHBIX CBOUCME HAHOCMPYKMYPHO20 NOPUCMO20 MAMEPUALA 803MONCHO 3d CHem
NPUMEHEHUsL HCUOKUX MEeMNIAMO8.

BIMODAL NANOSTRUCTURED CERAMICS BASED ON AIOOH
Y. Y. Piatsiushyk®, D. I. Klevchenya?, T. Y. Yeutukhova?, T. I. Pinchuk?, V. Y. Romanenkov?
!State Scientific and Production Powder Metallurgy Association, Minsk, Belarus
e-mail: pet65@bk.ru
?Belarusian National Technical University, Minsk, Belarus

e-mail: rom52@mail.ru

The effect of solutions of chemical compounds with different composition on the formation process of
boehmite nanoparticles at hydration hardening of pigment aluminum powder has been investigated. It has
been shown that it is possible to provide managed growth of nanoparticles with different morphology and a
complex of adsorption-structural properties of porous nanostructured material through the use of liquid
templates.
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INOJYYEHUE CEHCOPHBIX MAII-HAHOCHUCTEM ITIPU PACIIBIJIEHUA
KEPAMWYECKNX MUIIEHEN W3 HUTPUJA ATIOMUHUS

A. B. Fynaﬁl, A. A. llleBuenok™?, B. C. YpﬁaHOBnq3, B. A. Fynaﬁl,
A. H. ‘{yMaKOB4, II. B. Yekan®, E. B. Texeur, A. P. .JIyquOR6

1Eeﬂ0pyca<m7 HAYUOHAIbHYIY meXHUdecKull ynusepcumem, np. Heszasucumocmu, 65, 220013, 2. Munck,
benapyco
2H}Ltcmumym nopoukosou memannypeuu HAH Benapycu, yn. Ilnamonosa, 41, 220005, 2. Munck, benapyco
3HH[[ no mamepuanosedenuro HAH Benapycu, ya. I1. bpoexu, 19, 220072, . Munck, berapyco
4HHcmumym Gusuxu um. b. U. Cmenanosa, np. Hezasucumocmu, 68, 220072, 2. Munck, bBerapyco
> Benopycckuii 20Cy0apcmeentblil YHUSEPCUmen uHGOPMAmuKu u paduosneKmpoHuKy,
ya. 11. bposku, 6, 220013, 2. Munck, benapyce
Soxi1 «Hayuno-ucciredosamensbckutl UHCIMUmym umMnyascHuix npoyeccosy ¢ Oll,
ya. IInamonosa, 126, 220005, e. Munck, berapyce

Iocmynuna 15. 09. 2014 2.

Ucnonvzosanue evicoxkux oasnenuti (4 I'lla) ona cnexanus numpuoa antoMuHus, a makice mMemooos
CMAamuYecKo20 UMnYIbCHO20 NPECCOBAHUSL NOPOUKOE NO360IUIO NOJYHUMb 8bICOKONIONMHbIE KepaMUYeCKue
MUWEHU C MENKO3ePHUCTOU CIMPYKMYpoll OJisl HANblLleHUus MOHKUX nieHok. Memoodom nazepuoti abaayuu
noxyyeHvl Oecysemuvle HAHOKpUcmaiiuveckue mowukue niaenku AIN na neiikocangupe ¢ evicoxoll
NPO3PAYHOCMBIO 8 GUOUMOU U UHPPAKpAcHoU obracmax cnekmpa. Ilymem uOHHO-TY4e8020 pacnblieHus
Muuieretl chopmMupoBanvl MOHKUE NIEHKU HUMPUOQ ATHOMUHUSL HA NOOJIONCKAX KPEMHUS U APCeHUOa 2aLlusl.
Hccneoosanvl sonbm-amnepuvie xapakmepucmuxu cencopuwvix M/[TT-nanocmpykmyp na ocnoge AIN.

OBTAINING SENSOR MIS-NANOSYSTEMS WHILE SPRAYING CERAMIC TARGETS FROM
ALUMINUM NITRIDE

A. V. Gulay', A. A. Shevchenok'?, V. S. Urbanovich?, V. A. Gulay*, Chumakov A. N.*,
P.V. Chekan®, Y. V. Telesh®, A.R. Luchenok®

!Belarusian National Technical University, Minsk, Belarus
’Powder Metallurgy Institute, Minsk, Belarus
3SPC of Material Science of NAS of Belarus, Minsk, Belarus
*Institute of Physics named after B. I. Stepanov, Minsk, Belarus
>Belarusian State University of Informatics and Radio Electronics, Minsk, Belarus
®TOU SRI of PP with PP, Minsk, Belarus

The use of high pressures (4 GPa) for the sintering of aluminum nitride, as well as the methods of
static pulse pressing of powders, made it possible to obtain high-density ceramic targets with fine-grained
structure for deposition of thin films. Colorless AIN nanocrystalline thin films on leucosapphire with high
transparency in visible and infrared spectral regions have been produced by laser ablation. Aluminum
nitride thin films on silicon and gallium arsenide substrates have been formed by ion-beam sputtering of
targets. The current-voltage characteristics of sensor MIS-nanostructures based on AIN have been
investigated.
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KAJTKOPA3HBIM CUHTE3 IOPOIIIKA OKCUHUTPUJIA AJTIOMAHUS
C UCIIOJIb30BAHUEM OPTAHUYECKHWX COEJJUHEHUI

B. . AHTP[IIOBl, E. E. BapaHOBl, A. B. Fanaxonl, JI. B. Bnﬂorpaszl, A.T. KOJIMaKOBl,
1. B. Hpocx;npmml, C. A. Kimvmenko?, A. ®. Winstomenko®, M. JI. Xeﬁ(])eu4

YUMET um. A. A. Baiixosa, np-m Jlenunckuii, 49, 119334, 2. Mocksa, Poccus, e-mail: imet@imet.ac.ru
2H}Ltcmumym ceepxmeepovix mamepuanos um. B.H. baxynas HAH Ykpaunwl, yi. Asmozasoockas, 2, 04074,
2. Kues, Ykpauna, e-mail: alcon@ism.kiev.ua
3ocyoapemeennoe nayuno-npouseodcmeentoe 06veOuneHe NOPouKOBOTi MemaiLLyp2ulL,
ya. Ilnamonosa, 41, 220005, 2. Munck, benapyco
‘I'HIIO «enmpy, yn.lllapancosuua,l19, 220018, 2. Munck, benapyce,
e-mail: kheifetz@presidium.bas-net.by

Hocmynuna 06.10.2014 2.

Paccmompenvr  cnocobvl  nonyuenus — OKCUHUMPUOHOU — KEpAMUKU U3 NpeosapumensHo
CUHME3UPOBAHHLIX  NOPOWIKO8 — OKCUHUMPUOA — ATIOMUHUSL C  ONMUMATbHBIMU — XAPAKMEPUCMUKAMU.
Onpeodenenvl  803MOMCHOCMb U YelecO0OpA3ZHOCMb  peanru3ayuu  npoyecca HcUOKopasHo2o CcuHmesd
NOPOWIKO8 OKCUHUMPUOA ANIOMUHUSL C UCHONIb308AHUEM Opeanuyeckux coeounenui. Cnexaemocms
RONYYEHHBIX NOPOWKO8 Nnposoounacy 6 memnepamyprom unmepsare 1500-1600 °C. Jocmuenymel
pe3yibmamsl N0 MAaKCUManbHou niomuocmu mamepuaia 6 99,2% .

LIQUID PHASE SYNTHESIS OF ALUMINUM OXYNITRIDE POWDER USING ORGANIC
COMPOUNDS

V. I. Antipov?, Y. Y. Baranov’, A. V. Galakhov?, L. V. Vinogradov', A. G. Kolmakov?,
D. V. Prosvirnin!, S. A. Klimenko?, A. Ph. Ilyushchenko®, M. L. Heifets’

'Baykov Institute of Metallurgy and Materials Science RAS, Moscow, Russia
2Bakul Institute of Superhard Materials National Academy of Sciences of Ukraine, Kiev, Ukraine,
e-mail: alcon@ism.kiev.ua
3SRP Powder Metallurgy Association, Minsk, Belarus
*National Academy of Sciences of Belarus, Minsk, Belarus, e-mail: kheifetz@presidium.bas-net.by

The methods of obtaining oxynitride ceramics from pre-synthesized powders of aluminum oxynitride
with optimum characteristics have been examined. The possibility and feasibility of implementing the
process of liquid-phase synthesis of aluminum oxynitride powders using organic compounds have been
determined. Sinterability of the resulting powders was conducted in the temperature range 1500-1600°C.
The results by the maximum density of the material in 99.2% have been achieved.
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IHOJIYYEHHUE U3 HTOPOLIKOB KAPBH10B KPEMHUA,
BOPA U UX CMECEMU IIOPUCTBIX KAPKACOB JJIA IIOCJIEAYIOIIEI'O
CWJIMIIUPOBAHUA

A. ®. Uabomenko, B. A. Ocunos, E. B. 3Bonapes, K. A. Butko, . H. Yepusk

Hncmumym nopowrxoseou memannypeuu, yi. Ilnamonosa, 41, 220005, 2. Munck, benapycw,
e-mail : alexil@mail.belpak.by

Hocmynun 29.07. 2014 2.

Paccmompenvl 6onpocul énuanus cocmasa wuxm Ha 0CHO8e NOPOUIKO8 KapOUuodos KpemHus, bopa u
ux cmecel, O0aGleHUs NpPeccoeaHusi U memnepamypvl 00cuzd, NJIOMHOCMb, NApAMempsl NOPO6OU
cmpykmypbol (00Was nopucmocms, MaKkCUMAIbHbl U CPEOHUL pasmep nop), MUKPOCMPYKMYpPY U3OMO8 U
IIeMEHMHUBIU COCMAB, d MAKXHCe NPOYHOCMb HA CoHCAmue NOJYYEHHLIX NPeccOB0K, UCHONb3YeMblIX O/
nocnedyoue2o CUIUYUPOBAHUS.

OBTAINING OF POROUS SKELETON FOR SUBSEQUENT SILICONIZING FROM
POWDERS OF SILICON CARBIDE, BORON OR MIXES THEREOF

A. Ph. llyushchenko, V. A. Osipov, E. V. Zvonaryov, Zh. A. Vitko, I. N. Chernyak
Powder Metallurgy Institute, Minsk, Belarus
The paper considers the issues of the influence of batch compositions based on silicon carbide and
boron powders and mixtures thereof; the issues of compaction pressure and firing temperature, density,
pore structure parameters (total porosity, maximum and average pore size), fracture microstructure and

elemental composition, as well as compressive strength of the compacts obtained that are used for the
subsequent siliconizing, have been also considered.
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MUKPOCTPYKTYPA U JIIOMUHECHEHTHBIE CBQﬁCTBA KEPAMUKUA
HA OCHOBE OKCHJA HUHKA, ITIOJTYYEHHOMU U3 ITIOPOLIKOB
PA3JIMYHOM TUCITEPCHOCTH

A. A. IHqueHOKl, E. B. )Kylcl, E. A. Kamaenl, M. O. CTel‘lKHHl, E. A. HeBapz,
M. . He;:[e.mﬂcoz, H. B. Tapacemco2

1HHcmumym nopowkosou memaniypeuu, yi. [lnamonosa, 41, 220005, 2. Munck, berapyco
2HHcmumym Gusuxu um. b. U. Cmenanosa, np. Hezasucumocmu, 68, 220072, 2. Munck, bBerapyco

Iocmynuna 03. 10. 2014 2.

Memooom snexmpuuecko2o paspaoa 6 600e chopmMupo8aHvl HAHOPA3MEPHbIE CMPYKMYPbl OKCUOA
YuHKka ¢ 0obaskamu peoKO3eMelbHbIX JleMeHmos. [lposedeno cpasHeHue ux Xapakmepucmux ¢
AHATIO2UYHBIMU ~ NaApamempamu CYOMUKDOHHBIX ~ NPOMbBIULEHHBIX — NOPOULKOB. Hccneoosanvl
MUKPOCMPYKMYpaA, ¢hazoeviti cocmas NOpPowKo8 U JIOMUHECYEeHMHble CEOUCMEA HNONYYEHHbIX U3 HUX
9KCNEPUMEHMANIbHLIX 00pa3yoe kepamuku Ha ochose ZnO.

MICROSTRUCTURE AND LUMINESCENT PROPERTIES OF CERAMICS BASED
ON ZINC OXIDE OBTAINED FROM POWDERS OF DIFFERENT DISPERSITY

A. A. Shevchenok!, Y. V. Zhuk', Y. A. Kashayed®, M. O. Stepkin®, Y. A. Nevar?,
M. I. Nedelko? N. V. Tarasenko?

'Powder Metallurgy Institute, Minsk, Belarus
Institute of Physics named after B. I. Stepanov, Minsk, Belarus

Nanosize structures of zinc oxide with additives of rare earth elements have been formed by electric
discharge in water. The comparison of their characteristics with similar parameters of submicron industrial
powders has been made. Microstructure, phase composition of the powders and luminescent properties of
the experimental samples of ceramics based on ZnO obtained therefrom have been investigated.
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HOPUCTBIE MATEPHUAJIBI 13 CMECH ITOPOIIIKOB TUTAHA C PASHOU ®OPMOM
YACTUI: AHOMAJIBHASA TIPOHUOHAEMOCTbD

B. B. CaBuu, A. M. TapaiikoBuy, C. A. beaenko, A. U. leayxuna, O. O. Ky3neuuk

HUncmumym nopowxoeoti memannypeuu, ya. Ilnamonosa 41, benapycs, 220005, Munck, bBenapycs,
e-mail: savich@pminstitute.by

HUccneoosanvr obpaszyvr [IIIM u3 2youamozo nopowxa mumana mapku TIII-5 u TIHII-8 ¢
Hecghepuueckoli hopmou yacmuy, K KOMOpPvIM 8 Kauecmse 6mopo20 KOMHOHEHmMA 000a8Ianucy HOpoOuKU
mumana mapxu BTI-0 co cgepuueckou opmoi wacmuy mozo dHce 2panHyioMempuieckozo cocmasad.
Obpasywl nomyyanu mpaouyuoHHOU MexHoI02Uell Npecco8aHUs CMAIbHbIMU NYAHCOHAMU, NPecco8aHuem
NYAHCOHAMU C INACMUYHOU OOIUYOBKOU U3 NOJUYPEMAaHd, CHneKamuem Nnpecco8oK 8 6aKyyme U
NEKMPOUMNYIbCHBIM CNEKAHUeM NOONPEecCO8AHHOL 3AcbinKu nopouika. Ilposedennvie ucciedosanus
NoKa3anu, 4mo 6gedeHue 8 wuxmy Ha ocHoge 2youamoeo nopowxa mumana mapku TIII cghepuyeckoeo
nopowxa mumana mapku BTI1-0 6 xonuuecmee 0o 70-80 macc.% nozeonsem nosvicums Ko3ppuyuernm
nponuyaemocmu 8 5-7 paz no cpasnenuto ¢ IIIIM u3 nopowxa TIIII 6e3 0obasox nopowka BTI-0. Ilpu
amom cpedHue pasmepsl nop oopasyos IIIIM yeeruuusaromces 6 2 pasa, a nopucmocms yMeHbUAemcs 8
1,3-1,4 paza. Ymenvuienue npoyeHmnoco cooepircanus cepuieckux wacmuy nopouwika mumana Hudxce 70
% He no3eossaem CyWecmeeHHO NOBbICUMb KOIDDUYUEeHmM NPOHUYAeMOCmU, d YeeludeHue npoyeHmHo2o
cooepoicanusi gviue 80% He nozeonsiem nonyyums 00pasysvl Heobxooumou npounocmu. Ilpumenenue
INACMUYHOU 0OIUYOBKU hopMYIOUe20 NYaAHCOHA NO3BOISIeM NPU PABHOM OABIEeHUU NPeCcCOBanUs NOBbICUMD
nopucmocms U OONOJHUMENbHO KOIPOUYUeHm npoHuyaemMocmu oopazyos, npuyem 3mom 3¢@gexkm
CMAHOBUMCSL 3aMemnee C POCMOM CpPeoOHe20 pasmepa Hacmuy UCXOOHbIX NOPOWKO8 U Oonee SApKo
nposensemcs Ha oopazyax IIIIM uz eybuamoco nopowxa mumana. Memooom 21eKMpPOUMNYIbCHO20
cnexkanus enepgvle nonyyenvl oopaszyvl [IIIM u3 eybuamoco nopowika mumana, npu 3MOM OHU UMEIOM
OONbULYI0 NPOHUYAEMOCb, YeM V 00pa3yo8, CHNpecCO8AHHbIX CMANbHLIM NYAHCOHOM U CHEYeHHbIX 8
8aKyyme, npu CONOCMABUMOU MEXAHUYECKOU NPOYHOCHIU.

POROUS MATERIALS FROM A MIXTURE OF TITANIUM POWDERS WITH
DIFFERENT PARTICLE SHAPE: ABNORMAL PERMEABILITY

V. V. Savich, A. M. Taraykovich, S. A. Bedenko, A. I. Shelukhina, O. O. Kuznechik
Powder Metallurgy Institute Minsk, Belarus, e-mail: savich@pminstitute.by

PPM samples from spongy titanium powder TPP-5 and TPP-8 with nonspherical particle shape, to
which titanium powders VT1-0 with spherical particle shape and the same particle size distribution were
added as the second component, have been investigated. The samples were prepared by conventional
technique of pressing with steel punches, pressing with punches with elastic polyurethane lining, sintering
the compacts in vacuum and electropulse sintering of pre-pressed powder backfill. The studies have shown
that the introduction of spherical titanium powder VT1-0 in an amount up to 70-80 wt.% into the charge
based on TPP spongy titanium powder enhances the permeability coefficient by 5-7 times compared to PPM
from TPP powder without adding the VT1-0 powder. In this case the average pore size of PPM samples
increases by 2 times, and the porosity decreases by 1.3-1.4 times. Reducing the percentage content of
titanium powder spherical particles below 70% prevents the substantial increase in the permeability
coefficient, and an increase in the percentage content above 80% prevents obtaining samples of the required
strength. The use of elastic lining of the forming punch can improve the porosity and further the
permeability coefficient of the samples at equal compaction pressure. This effect becomes more noticeable
with an increase in the average particle size of the starting powders and is even more pronounced in PPM
samples from spongy titanium powder. PPM samples from spongy titanium powder have been first obtained
by electropulse sintering; thus they have a greater permeability than the samples pressed with a steel punch
and sintered in vacuum at a comparable mechanical strength.
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ITPOHUITAEMBIE MATEPHUAJIbI U3 CTAJIBHbBIX BOJIOKOH,
INOJIYYEHHBIX U3 OTXOA0B

B. M. KanueBuy, B. K. KopneeBa, U. B. 3akpeBckuii, I1. C. Yyraes

Benopyccruii cocyoapcmeennwiii acpapHviii mexHuuecKuil yHueepcumem,
np. Hezasucumocmu, 99, 220023, 2. Munck, Beaapyco, e-mail: lerakor1974@yandex.by

Hocmynuna 09. 09. 2014 2.

Yemanoenenvr  3axkonomeprocmu  yniomueHusi CMAlbHbIX 60J0KOH, NOJVYEHHbIX U3 OMX0008.
Hccneoosanvl cmpykmypHole u 2uOpoOUHAMU4eCcKUe C8OUCMEd NPOHUYAEMbIX MAMepuanlos U3 CmaibHblX
gonokoH. HMzeomoénenvt  uibmpylowue oneMeHmvl U3 CMANbHLIX  BONOKOH  MEMOOOM  CYX020
U30CMamuyecKo2o npeccoB8aHusl.

PERMEABLE MATERIALS FROM STEEL FIBERS PRODUCED FROM WASTE
V.M. Kaptsevich, V.K. Korneyeva, 1.V. Zakrevskiy, P.S. Chugayev

Belarusian State Agrarian Technical University», Minsk, Belarus,
e-mail: lerakor1974@yandex.by

The regularities of the compaction of steel fibers produced from waste have been identified. The

structural and hydrodynamic properties of permeable materials from steel fibers have been investigated.
Filter elements from steel fibers have been manufactured by dry isostatic pressing.
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ITPOHUIMAEMBIE MATEPHUAJIbI U3 MEJIHBIX KABEJBHbIX OTXO/10B.
COOBHIEHHE 3. B3BAUMOCBA3b CTPYKTYPHBIX U THIPOJANHAMUYECKHUX
CBOVCTB ITIPOHUIIAEMBIX MATEPHUAJIOB U3 MEJTHBIX BOJIOKHOBBIX OTXO/IOB,
MNOJIYYEHHBIX METOJAO0OM CYXOI'O U3OCTATHYECKOI'O IIPECCOBAHUA

A. ®. HJIL]OHICHKOl, B. M. KanueBnqz, B. K. KopﬂeeBa2

Tocyoapemeentoe nayuro-npouseodcmeentioe 06vedunerie nopowKosoti Memaiiypauu,
ya. ITnamonosa, 41, 220005, 2. Munck, benapyce, e-mail: alexil@belpak.minsk.by
Benopyccxuii cocyoapcmeennwiii acpapHuiti mexHuueckuil yrugepcumem, np. Hezasucumocmu, 99,
220023, 2. Munck, benapycs, e-mail: lerakor1974@yandex.by

Hocmynuna 22. 09. 2014 2.

Hccneoosanvr cmpykmyphvie u 2uOpOOUHAMUYECKUE CBOUCMBA NPOHUYACMbIX MAMeEpuanos us
MEOHBIX  BOJIOKHOBLIX ~ OMX0008, HNOJYYEHHbIX MemoOOM CYX020 U30CMAMUYECKO20 HNPeccOB8AHUSL.
Paspaboman mexnonocuueckuii npoyecc u3e0moeieHusi ONUHHOMEPHbIX MpPYOUamviX Quibmpyrouwux
9/1eMEHMO8 U3 MEOHBIX BOIOKHOBLIX OMXO0O08.

PERMEABLE MATERIALS FROM COPPER CABLE WASTE.
MESSAGE 3. INTERRELATION OF STRUCTURAL AND HYDRODYNAMIC PROPERTIES OF
PERMEABLE MATERIALS FROM COPPER FIBROUS WASTE OBTAINED BY DRY ISOSTATIC
PRESSING

A. Ph. llyushchenko?, V. M. Kaptsevich?, V. K. Korneyeva®
State Research and Production Powder Metallurgy Association, Minsk, Belarus,
e-mail: alexil@belpak.minsk.by
Belarusian State Agrarian Technical University, Minsk, Belarus, e-mail: lerakor1974@yandex.by
The structural and hydrodynamic properties of permeable materials from copper fibrous waste

obtained by dry isostatic pressing have been investigated. The technological process of manufacturing
lengthy tubular filter elements from copper fibrous waste has been developed.
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MNOATI'OTOBKA PE3AHUEM MUKPOPEJIBE®A ITOBEPXHOCTHU KOMITAKTHBIX
INOJIOKEK AJISAA HHOJTYYEHUA KOMITIAKTHO-IIOPUCTBIX MATEPHUAJIOB

B. A. H_Ienerl, C.T. Boxaﬂl, B. M. Anelccaﬂz[pm;2

1Beﬂ0pycc1<uﬁ HAYUOHAIbHLLI meXHuYecKkuil yrusepcumem, np. Hezasucumocmu, 65, 220013, 2. Munck,
Fenapycw, e-mail: sheleh-v@tut.by
20X11 «Hayuno-uccredosamenvbckuii uHCMumym umnyibCHbIX NPOYECCO8 ¢ ONbIMHLIM NPOUBOOCTNBOMY,
ya. Ihamonosa, 126, 220005, 2. Munck, berapycs, e-mail: impuls@bn.by.

B cmamuve I’lpu6€()€Hbl pe3yibmambspl aHAIU3A GIAUAHUSL 2€OMeMPUHECKUX XAPAKMEPUCMUK peﬂbeqba
noeepxHocmu KOMIAKMHOU NOOJIONCKU Ol 0becneqenus mpe6yeM012 npovYHocmu CyenieHusl KOMnakmmHvlx u
NOPOUKOBbIX Mamepuaioe npu pa3iuvdHblx CXemax MexaHuuecKkou 06pa60m1<u noeeprocmeL? NOONOMNCEK.

PREPARATION BY CUTTING OF THE MICRORELIEF OF THE SURFACE OF COMPACT
EMULSION CARRIERS FOR RECEPTION OF IS COMPACT-POROUS MATERIALS

V. A. Sheleg’, S. G. Bohan', V. M.Aleksandrov?
'Belarus national technical university, Minsk, Belarus, e-mail: sheleh-v@tut.by
’The isolated self-supporting structural division «Research institute of pulsing processes with pilot
production», Minsk, Belarus, e-mail: impuls@bn.by

In paper assay values of agency of geometrical characteristics of a landform of a surface of a

compact emulsion carrier for maintenance of demanded cohesive resistance of compact and powdered
materials are resulted at various circuit designs of machining of surfaces of emulsion carriers.

127



VIIK 621.396.677.83:681.177.8:621.318.3

IKPAHBI U3 NEP®OPUPOBAHHBIX METAJITMYECKUX MATEPHAJIOB U
BO3MOXHOCTDb UX TIPUMEHEHUA 1JIA 3AINUTHI OT BO3AEUCTBUA
HU3KOYACTOTHBIX DJIEKTPOMATHAUTHBIX MTOJIEH

B. A. Muponos !, 1. 10. Boiixo %, B. . 3eM4eHKOB !

1 . .
Puoicckunt Texnuueckuti Ynusepcumem, Azenec 16/20, LV-1048, Puea, Jlamesus
2 . .
Puoicckuii Texnuueckuti Ynusepcumem, uHCmumym mexHoi02ul MauuHOCMpOoeHusl,
O3zepmanac 6k, LV-1006, Puea, Jlameus

Hocmynuna 23. 07. 2014 2.

B nacmosuweil pabome paccmompena 603MOMCHOCIb NPUMEHEHUs NEPPHOPUPOBAHHBIX MEMANTULECKUX
Mamepuanos OJisk U320MOosJeHUsl IKPAHO8 OISl 3AWUmMbl OM 8030€CMEUsL MACHUMHBIX U JJIeKIMPOMASHUMHBIX
nonei. Ilpednodceno IKpaHvl U320MAaAsIUBAMsb U3 NEPPHOPUPOBAHHOL CIMATLHOU JIeHMbl NPU NOMOWU C8APKU
(011 OOHOCNOUHLIX KOHCMPYKYUL) U MemoooM niemeHus (01 O08YXCIOUHbIX KOoHcmpykyutl). Ilpu
UCCIe008aAHUAX OJisl CO30AHUSL HANPABIEHHbIX MACHUMHBIX NOJel UCNOIb308ANUCh NOCNOSHHbIE MACHUMbI
uz Fe-Nd-B u eenepamopor umnyivcrnoeo moka ¢ naockumu u yunuHopuseckumu unoykmopamu. Ilokasano,
ymo Hauboaee IPexmusHbl 08YXCIOUHbIE IKPAHYL, NOTYYEHHbLE NeNeHUeM.

SCREENS MADE OF PERFORATED METAL MATERIALS AND THEIR POSSIBLE
APPLICATIONS FOR THE PROTECTION AGAINST LOW FREQUENCY
ELECTROMAGNETIC FIELDS

V. A. Mironov %, I. Y. Boyko 2, V. D. Zemchenkov *

! Riga Technical University, Laboratory of powder materials, Riga, Latvia
2Riga Technical University, Institute of Mechanical Engineering, Riga, Latvia

The current work considers applying perforated metal materials for the manufacture of screens for
protection against magnetic and electromagnetic fields. The screens are proposed to be made of perforated
steel belt by means of welding (for single-layer structures) and plaiting (for bilayer structures). Permanent
magnets from Fe-Nd-B and generators of pulse current with planar and cylindrical inductors were used in
investigations in order to generate directed magnetic fields. It has been shown that bilayer screens obtained
by weaving are the most effective.
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OIIEHKA BO3MOXHOCTEM YJYUIIEHUS CJTIYKEBHBIX XAPAKTEPUCTHK
INOPUCTBIX MATEPHUAJIOB TIPOHECCAMU XUMHNYECKOI'O MOJNPULIUPOBAHUA

T. A. AzapoBa LI A Bpanunnkni 2, C. ML A3apoB % E.E. Hertomuk *

1HHcmumym oowell u Heopearnuueckou xumuu, yi.Cypeanosa, 9, 220072, Munck, berapyco
2 Hayuno-ucciedosamensekiii UHCIUmym (Qusuko-xumuueckux npobiem benopycckozo  2ocydapemeenno2o
yHusepcumema, yi. Jlenunepaockas, 14, Munck, Beaapyce, e-mail: fhp@bsu.by
3Beﬂ0pyca<ud HAYUOHAILHBIN MeXHUYecKuil ynueepcumem, np. Hezasucumocmu, 65, 220013, Munck,
benapyco
*Tocyoapemeennoe nayuno-npoussodcmeennoe 06vedunenIe NOPOUKOBOT MemAanLyp2ul,
ya. ITnamonosa, 41,220005, Munck, Bearapycw, e-mail: pet65@bk.ru

Iocmynuna 06. 10. 2014 2.

s mexnuueckoll Kepamuxku yCio8us IKCHAYAmMayuu uz0eiuil Nnpeovsagusion  NOSbIULEHHbLE
mpebosanuss K ee ONPeOeleHHbIM CBOUCMEAM (UAU UX COHYemaHusim): HOPUCMOCMU, HPOYHOCHIU,
MepMOCMOUKOCMU, YCMOUYUBOCMU K XUMUYECKUM B030€lCmEUIM, OUIJIeKMPUYECKUM NOKA3AMESM,
HU3KOMY 8000N02N0WEHUI0, NIOMHOCIU, KOIDhuyuenmy mepmuiecko2o pacuiuperus (071 Kopouepumogotl
Kkepamuku), u m. 0. Ilonyuenue 3adamHvlx ceoucme oOocmucaemcs NoOOOPOM OCHOBHBIX CbIPbEBbIX
mMamepuanos u 000asoK, MeXHONOSULECKUMU 0COOEHHOCMAMU NPOYecca U320MosieHUs, NOIMOMY 3a0ayu
NoJIy4eHUus HeoOX00UMO20 KOMNIEKCA CAYHCEOHbIX Xapakmepucmuk cneyuuuHvl OJisl KaxHco020 6uod
kepamuky. CLONCHBIU XUMUYECKUL COCMA8 U HEKOHMPOIUpyemoe KOIUHeCmeo npumecell 8 NpupooHoM
CUNUKAMHOM U ATIIOMOCUTIUKAMHOM CbIPbe, NPUBOOAWUX K DOLULOMY NPOYEeHMY OpaKa, s8NA0Omcs 2NA8HO
npobdemou, npensmcmeylowel co30anuio IQHEeKMUsHbIX NOPUCMBIX MAMEPUALO8 U3 CUTUKAMHLIX U
ATIOMOCUTUKAMHBIX NOPOWK08. Tlosmomy 6ajicHvl ucciedo8anusi OONOIHUMENbHBIX CNOCOO08 NOGLIUECHUS.
IKCIILYAMAYUOHHBIX CEOUCTNE MAMEPUANO8 8 3ABUCUMOCTIU OM UX (DYHKYUOHATILHO20 HAZHAYEHUSL.

ASSESSMENT OF POSSIBLE IMPROVEMENT OF SERVICE CHARACTERISTICS OF
POROUS MATERIALS BY PROCESSES OF CHEMICAL MODIFICATION

T. A. Azarova’, G. A. Branitskiy?, S. M. Azarov®, Y. Y. Piatsiushyk®

! Institute of General and Inorganic Chemistry, National Academy of Sciences of Belarus, Minsk, Belarus,
e-mail: azarava@yahoo.com
2 Scientific Research Institute of Physical and Chemical Problems of the Belarusian State University, Minsk,
Belarus, e-mail: fhp@bsu.by
3 Belarusian National Technical University, Minsk, Belarus, e-mail: azarava@yahoo.com
* State Research and Production Powder Metallurgy Association, Minsk, Belarus,
e-mail: pet65@bk.ru

Operation conditions of products for technical ceramics impose higher requirements on its specific
properties (or combinations thereof): porosity, strength, heat resistance, chemical resistance, dielectric
properties, low water absorption, density, thermal expansion coefficient (for cordierite ceramics), etc.
Obtaining the desired properties is achieved by selection of basic raw materials and additives and
technological features of manufacturing process, so the problem of obtaining the necessary complex of
service characteristics is specific to each type of ceramics. Complex chemical composition and uncontrolled
amounts of impurities in natural silicate and aluminosilicate raw materials leading to a large percentage of
defects is a major problem, which prevents the creation of effective porous materials from silicate and
aluminosilicate powders. Therefore, the investigation of additional ways to improve the performance
properties of  materials depending on their  functional purpose IS important.
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YCTPOUCTBA HA OCHOBE IOPOIIIKOBBIX IHOPUCTBIX MATEPHAJIOB
JJIs1 CUCTEM BOJOITOAI'OTOBKH PA3JIMYHOMU ITPOU3BOJUTEJIBHOCTHU

B. M. AﬂeKcaHI[pOBl, B. A. JIoﬁaqul, A. B. I[poanosl, H. H. HOHOKZ, P. C. XMeJIbHHIIKHﬁZ

toxin «Hayuno-uccreoosamenvbckuii uHCMumym umMnyibCHbIX NPOYECCO8 ¢ ONLIMHBIM NPOU3BOOCTNBOM Y,
ya. ITnamonosa, 126, 220005, 2. Munck, berapycsy, e-mail: impuls@bn.by
2170/10141<uﬁ Tocyoapcmeennuiil ynusepcumem, yi. broxuna, 29, Bumebckas ooa., 211440, o. Hosononoyx,
Pecnybnuxa Benapyco.

Ha ocnose gunbmpoanemenmog u3 nopouikoulx HOPUCTIBIX MAMEPUANos, paspadoOmMaHHbiX 6
OXII «<HUU UII ¢ OIl» co30anvbi u npowiiu UCHbIMAHUSL OPEHANCHO-PACHpedeumebHble YCMpOoUCmed
cucmem  8000NOO20MOBKU,  OMAUYAIOWUECS — PA3IUYHOU  Npousgooumenvhocmoio.  Paspabomannvie
Gunvmposniemenmsl uMerOm 3anac O NAOWAOU DUILMPAYUU (HCUBOMY CEUEHUIO), NOIMOMY BO3ZMONCHA
gapuayus  pasmepos  OPEHANHCHO-PACHPEOCTUMENbHbIX — CUCMEM N0O  KOHKpemHubvle uibmpul 0
8000N0020MOBKU.

DEVICES ON THE BASIS OF POWDERED POROUS MATERIALS FOR SYSTEMS OF THE
BOILER-WATER CONDITIONING OF VARIOUS PRODUCTIVITY

V. M. Aleksandrov!, V. A. Lobachev', A. V. Drozdov', N. N. Popok?, R. S. Hmelnitskij?

The isolated self-supporting structural division «Research institute of pulsing processes with pilot
production» (SSD «scientific research institute IP with PP»), Minsk, Belarus, e-mail: impuls@bn.by
2Polotski the State university, Novopolotsk, Belarus.

On the basis of filter elements from the powdered porous materials developed in SSD «scientific
research institute IP with PP» are created and passed tests drenazhno-switching centres of systems of the
boiler-water conditioning, different various productivity. The developed filter elements have a stock on the
square to a filtering (equipotential section), the variation of sizes of drenazhno-distributive systems under
concrete filters for a boiler-water conditioning therefore is possible.
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MOPUCTBIA MATEPUAJI VIS ®OTOKATAJIUTUYECKON
OYUCTKHU BO/bI

JI. I1. IInyimaeBuY.

benopycckuii 2ocyoapcmeentbvlii yHusepcumem uHGopmMamuKky u paouo3ieKmpoHUuKU
yn. I1. bposku, 6, Munck, 220013, benapyco

Ilpusedenvl pe3ynbmamol uCCiIe008aHUl NPOYECCa NOAYYEHUs NOPUCTIBIX NPOHUYACMBIX MAMEPUANO8
Ha OCHO8e NOPOWKO8 MUmana O HOMOKAMAIUMU4ecKolu oducmku 600vl. Ilokasano, ymo Hauboiee
ahpexmuenviM CnocoOOM NONYUEHUs MAKUX NOPUCIBIX MAMEPUANO8 SBNAemcs Memoo XUMUYEeCKO20
OKCUOUPOBAHUS, KOMOPBIU NO380Asem NOAYYAMb HA NOGEPXHOCMU MUMAHA CNOU OUOKCUOA MUMAHA CO
cmpykmypou anamasa (~100%). Ilpusedenvi pe3ynomamovl IKCNEPUMEHMATLHBIX UCCIE008AHUL, KOMOpble
NOKA3bI8AIOM  BbICOKVIO I pekmusnocms  pa3spadoOmanHulx  GOmMoKAMaIumuyeckux Mamepuaios u
B03MONCHOCHb UX UCNONB30BAHUS NPU PA3PAOOMKE HOBOLU MEXHOI02UU OYUCTKU BOObI.

POROUS MATERIALS FOR PHOTOCATALYTIC WATER PURIFICATION

L. P. PILINEVICH

Belarusian State University of Informatics and Radioelectronics, Minsk, Belarus

The results of investigations of the obtaining process for porous permeable materials based on
titanium powders for photocatalytic water purification are shown. It is shown that the most effective way of
obtaining such porous materials is the method of chemical oxidation, which allows obtaining a layer of
titanium dioxide with the anatase structure on titanium surface (~100%). The experimental results that show
the high efficiency of the developed photocatalytic materials and the possibility of their use in the
development of new water treatment technology are shown.
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ITPOBJIEMbI ®UJIBbTPOBAHUS: MEMBPAHHBIE ®UJIbTPHI,
I''IYBUHHBIE ®NJIbTPbl, KOMBUHUPOBAHHBIE ®UJIbTPbI

A. H. Jleonos

benopycckuii 2cocyoapcmeennuiii acpapHulii mexHu4ecKuii yHusepcumen,
np-m Hezasucumocmu, 99, 220023, Munck, berapyco

Han ananuz npoyeccoe skcniyamayuu  @QUILMPOE ¢ MEMOPAHHBIM U  2IYOUHHBIM ~ MEXAHUBMOM
@unemposanus. Ilonyueno ypasnenue, no3gonsiouee paccuumams CmeneHb O4UCMKY Quibmpama om ouamempa
npumechvix uacmuy. OOOCHOBAHO NpUMEHEeHUe KOMOUHUPOBAHHBIX (DUILIMPOB, COCMOSIUMUX U3  CUCHIEMbL
Gurompos, pabomaiowux no memoOpanHomy u 2n1youHHoMy Mmexanuzmam Guiemposanus. Ilpeonosicena
Memooono2ust paspabomku 3PHEeKmusHbIX Cucmem O4UCKU ¢ MpedyeMbiM KOMNIEKCOM SKCHIYAMAYUOHHBIX
napamempos Ha OCHO8e MHOLOKPUMEPUATLHOU ONMUMU3AYUU C BKTIOYEHUEM 8 CUCTEMY HAYKOPLIHOUHbIX
mpebosaHuil.

PROBLEMS OF FILTERING: MEMBRANE FILTERS, DEPTH FILTERS, COMBINED FILTERS
A. N. Leonov
Belarusian State University of Agricultural Technology, Minsk, Belarus

The analysis of operating processes of filters with membrane and depth filtration mechanism has been
given. An equation that calculates the degree of filtrate purification from the diameter of impurity particles has
been obtained. The application of combined filters consisting of a system of filters working by membrane and depth
mechanisms of filtration has been justified. The author has introduced the methodology for the development of
effective purification systems with the required complex of operational parameters based on multi-criteria
optimization with the inclusion of market requirements into the science system.

155



VK 536.46: 621.762

BJIUSAHUE CTPYKTYPHOI'O COCTOSIHUSI XPOMA HA CTOUKOCTD K OKUCJIEHUIO
KOMIIO3UITMOHHOI'O ITOPOLIKA HA OCHOBE AJIIOMMHU/IA KEJIE3A,
YINPOYHEHHOI'O BKJIIOUEHUSIMU Al,O4

II. A. Bursss, A. U. Jlenko, T. JI. Tanako, H. M. Ilapaunknii

HUncmumym nopowrxoeoti memannypeuu, ya. Ilnamonosa, 41, 220005, 2. Munck, bBenapycs,
e-mail: skeyone@rambler.ru

Iocmynuna 02. 07. 2014 2.

Ilpeocmasnenvl  pe3ynbmamol  UCCIE008AHUL  GIUAHUS CMPYKMYPHO20 COCMOSAHUA Xpoma 8
komnosuyuonnom CBC — nopowke FeAl(Cr)/Al,03 na eco cmotikocms k oxucienuro. J{is uzyuenus
B03MONCHOCIU 1€2UPOBAHUSL MOHOANIOMUHUOA Jicelle3d XPOMOM 8 npoyecce CUHMe3d UCNOIb308aANU
PeaxkyuonHvle cmecu, cooepicaujue 8 Kauecmee UCMOYHUKA XPOMA NOPOWKYU OKcUoa xpoma unu cnaasa 11X-
30. THopowxu nOAYYanu — MemooomM — MeXaHOAKMUBUPYEeMO20 CamopacnpocmpaHaoue20cs
svicokomemnepamyprozo cunmesa (MACBC). Hcnvimanusi Ha yukiuyeckoe OKUcieHue nposoounliuch npu
memnepamype 700-1000 °C ¢ ammocghepe 6030yxa 6 meuenuu 2-x uacos. B ciyyae ucnonvszoeanusn 0.1
necuposanus unmepmemaniuoa cniasa I1X-30, noayuenuviti nopowlox nposensem OOIbWUL NPUPOCT
MAccol 8 omauuue Om HOPOWKA, NOJYYEHHO20 U3 DPEeAKYUOHHOU cMecu cooepxicaujelti OKCUO Xpoma 6
KOMOPOM XPOM He MOAbKO JIe2UPO8al ANIOMUHUO HO U NPUCYIMCIBOBAT 8 CB0O0OHOM COCMOAHUU.

EFFECT OF STRUCTURAL CONDITION ON CHROME OXIDATION RESISTANCE OF THE
COMPOSITE POWDERS BASED IRON ALUMINIDE REINFORCED Al,O3 INCLUSIONS

P. A. Vityaz, A. I. Letsko, T. L. Talako, N. M. Parnitsky
Powder Metallurgy Institute, Minsk, Belarus, e-mail: skeyone@rambler.ru

The results of studies of the effect of the structural state of chromium in the composite SHS - powder
FeAl(Cr)/Al, O3 on its resistance to oxidation have been identified. The possibility of alloyed mono-
aluminide iron chromium used in the synthesis reaction mixture containing a source of chromium as
chromium oxide powders or alloy Px-30 has been studied. Powders were prepared by self-propagating
mechanoactivated high-temperature synthesis (MASHS). Cyclic oxidation tests were conducted at a
temperature of 700-1000 °C in air for 2 hours. In the case of alloying with intermetallic alloy Px-30, the
resultant powder exhibits a greater weight gain in contrast to powders prepared from a reaction mixture
comprising from chromium oxide in which chromium is not only alloyed with aluminide but is also in a free
state.
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BJIMUAHUE ITIOPUCTOCTH HA CBIPYIO IPOYHOCTD
IHOPOHIKOBBIX ITPECCOBOK

B. M. I'opoxos, U. H. Tapycos

Hnemumym nopowkoeoti memannypeuu, yi. Ilnamonosa, 41, 220005, 2. Munck, benapyco,
e-mail: gorokhov47@mail.ru

Iocmynuna 10. 06. 2014 2.

IIposeden meopemuueckuil pacyem GIUAHUA NIOMHOCMU NOPOUKOBHIX NPECCOBOK HA HANPAXCEHUE
paspyuienusi npu  paziudHblxX 6UOAX UCHLIMAHUL: CB0000HAS 0CAOKA MedNCOy NI0CKONAPALLelbHbIMU
NAUMAamu, Hazpyxicenue niocko2o0 OUCKA 800Jb e20 00pasyiouell 1 nonepeyHvlil uzeub. Ycmaunoeieno, 4mo
0a306as1 MoOenb NIACMUYHOCU CHEeYeHHO20 NOPUCHO20 Meld C YCIo8UeM MeEKyYecmu dNUNMUYECKO20
Muna Heyoo81emeopUmenbHO ONUCbI8Aem NPOYecc paspyueHuss CobipblX NOPUCMBIX NPecCO80K Npu
nopucmocmu ceviute 0,1. /s nogvlueHuss mouHocmu pacuema eiudunbl pa3pyuanueco HanpsjiceHus npu
PA3IUYHbIX  BUOAX UCHBIMAHULL  NPeONIONCEHO UCHONb308AMb  VIMOYHEHHYI0 MOOelb  NAACHMUYHOCMU
nOpUCMO20 meid, YYUmvleaowyio JOKAIbHbIL Xapakmep niacmuueckou oegopmayuu. B smom cnyuae

pacxoodcoeHue medxcoy meopuel u dKCnepumeHmom 6 ooracmu nopucmocmeti ceviuie 0,2 cocmagnsiem ne
bonee 30-50%.

EFECT OF POROSITY ON GREEN STRENGTH OF POWDER BLANKS
V. M. Gorokhov, I. N. Tarusov
Powder Metallurgy Institute, Minsk, Belarus

There have been calculated the dependences of green strength upon relative density during different
types of loading: free upsetting, brasil test and bending test. It has been stated that plasticity theory for
sintered porous body with elliptic yield surface can not proper describe the cracking of green blanks with
the porosity more than 0,1. For improving the accuracy for calculations it has been suggested to use the
plasticity theory in which the local type of plastic deformation should be took into account. For this model
the divergence between theoretical calculation and experimental data is no more than 30-50% for the
porosities over 0.2.

174



VIIK612.398.131; 612.085.2; 621.762

BJMSIHUE IVIACTUYECKOM JE®OPMAIIMA YACTHUIL
I'VBYATOI'O TIOPOLIKA TUTAHA HA IIOBEPXHOCTH OBPA31IOB
MOPUCTBIX MATEPHAJIOB HA OCOGEHHOCTH B3AMMO/JIEACTBUSI
C HEM CBIBOPOTOYHOI'O AJTbEYMHHA

B. B. Casuu’, A. U. H_Ie.ﬂyxm{al, M. B. Malcapemco2

1HHcmumym nopoukosou memainypeuu, berapycw, ya. [lnamonosa 41,220005, 2. Munck, benapycs,
e-mail: savich@pminstitute.by

2HHcmumym buoopeanuyeckou xumuu HAH Benapycu, yn. ax. B.®. Kynpesuua, 5, xopn. 2,
220141, 2. Munck, benapyco

Cmamus nocésaujeHa 2KCNepuUMeHmalbHOMY UCCIe008AHUI0 GIUAHUS NIACMUYecKol Odepopmayuu
yacmuy 2y6uyamoz2o NOpowlka MumaHa HA NOBEPXHOCMU NOPUCIBIX MUMAHOBLIX 00pA3Y08 Npu  UX
Npecco8anull Ha CMeNneHb OCANCOEHUsI CbIBOPOMOYHO20 ANbOYMUHA, MOOEIUPYIOUe20 O0OHY U3 CMAOUll
ocmeouHmezpayuy UMNIAHMamos 6 opeanuzme. Iloxazano, umo cocmosnue nNOBEPXHOCMU UCCIE)YeMO20
obpaszya umeem pewiaowee 3HaAYeHue Npu aocopoyuu 06enKos Kposu: Haubolvuiee KOaUuecmeo Oenxa
aocopbupyemcs HA pazeumMoll NOBEpPXHOCMU 00pasya, ¢opma adcopoUpoOsaHHbIX (GpacMeHmos 8 3Mom
cnyyae OIU3KA K paAcmeKulenicss Kanjie u umeem MAKCUMANIbHO BO3MOJICHYIO NI0Wa0b KOHMAKMA C Hell.
Heghopmuposannas u cenadxdceHHas NOBEPXHOCMb YACMUYbLI HA NOBEPXHOCMU NOPUCMO20 00pasya
aocopoupyem 6benox ¢paemenmapro. Ilogepxnocmu makux uyacmuy OOIbUEN HACMbIO OCMAIOMCS
CB000OHbIMU OM  OEIKOBbIX aA2IOMEepamos, 6 mo 6peMs KAK 6 Nopax U MUKDOHEPOBHOCHIAX
HeoeqhoOpMUPOBAHHBIX 2YOUaMbIX Hacmuy aocopoOUposanHvlie a2iomepamvl OelKd HemKo BblPANCEHb.
Cpaenenue nonyyeHHvIX 6 OaHHOU pabome pe3yibmamos ¢ NpeoblOyUWUMU UCCIe008AHUAMU HA
1aOOPAMOPHBIX  JHCUBOMHBLX, NPOBCOCHHbLIMU HA 00PA3YAX KOMNAKMHBIX U NOPUCMBIX MUMAHOBBIX
UMNIIGHMAmos8 ¢ No00OHOU MOop@onocuel no8epxXHOCMU, NO38OIUTU 0DOCHOBAHHO NPEONOJOHCUMDb, UMO
UMEHHO pazeumas Mopghosio2usi NOBEPXHOCMU, COUYEMAIOWASCSL ¢ NOGBIUEHHOU NO CPABHEHUIO ¢ HAMUBHOLL
MONWUHOU NIEHKU OKCUOO08 MUMaua, cosoaem Ona2onpusmuvle Yciogus Oisi O0CMeouHmezpayuu
umnianmamos. Kpome moeo, moocrno ymeepocoams, umo ucciedosanue 0CoOeHHOCmel 83auUMO0etiCmeus.
CHIBOPOMOYHO20 ANLOYMUHA ¢ NOBEPXHOCMbBIO 0OPA3YOE UMNIAHMAMOS8 NO360IUM 8 pside clyyaes IN VItro
OYEeHUMb U NPOCHOZUPOBAMb UX OCMEOUHMESPAYUI0 8 OP2AHUZME.

INFLUENCE OF PLASTIC PARTICLE DEFORMATION OF SPONGY TITANIUM POWDER AT
THE SAMPLE SURFACE OF POROUS MATERIALS ON THE PECULIARITIES OF SERUM
ALBUMIN INTERACTING WITH IT

V. V. Savich?, A. I. Shelukhina®, M. V. Makarenko?

'Powder Metallurgy Institute, Minsk, Belarus, e-mail: savich@pminstitute.by
?Institute of Bioorganic Chemistry NAS of Belarus, Minsk, Belarus

This article is devoted to the experimental investigation of the plastic deformation effect of spongy
titanium powder particles on the surface of porous titanium samples during their pressing on the degree of
serum albumin deposition, simulating one of the stages of implant osseointegration in an organism. It is
shown that the state of the investigated sample surface is crucial during the adsorption of blood proteins:
the greatest amount of protein is adsorbed on the developed sample surface, the shape of adsorbed
fragments in this case is close to a spreaded dropwise and has the maximum possible area of contact with it.
The deformed and smoothed surface of the particle on the surface of the porous sample fragmentarily



adsorbs protein. The surfaces of such particles remain mostly free of protein agglomerates, while the
adsorbed protein agglomerates are clearly expressed in the pores and microroughnesses of undeformed
spongy particles. Comparison of the results obtained in this work with previous studies with laboratory
animals conducted on samples of compact and porous titanium implants with a similar surface morphology
made it reasonable to assume that it is the developed surface morphology combined with increased film
thickness of titanium oxides compared with the native ones that creates favorable conditions for the
osseointegration of implants. In addition, it is possible to assert that the investigation of the interaction
features of serum albumin with the sample surface of implants will in some cases allow the assessment and
prediction of their osseointegration in an organism in vitro.
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BJIUAHUE TOBABOK YIVIEPOACOIEPKAIINX MATEPHAJIOB HA CTPYKTYPY HOHHO-
JIYUYEBBIX TBEPJOCMA3OYHbIX IOKPBITUU

M.A. AﬂupeeBl, JI.B. MapKOBaZ, B.B. Konenaz, T.B. F'am3eneBa’

Loxir «HMHcmumym ceapku u 3auummusix nokpvimuily, yi. Ilnamonosa, 126, 220005, e. Munk,
benapyco
2THY «HUnemumym nopowkoegou memainypeuuy, ya. Ilnamounosa, 41, 220005, Munck, berapyco

Iocmynuna 04. 08. 2014 2.

B pabome npedcmasnenvl pesynivmamol ucciedo8anus CmpyKmypbl U MUKDOMEXAHUUECKUX C8OUCME
UOHHO-TIYYeBbIX MBEPOOCMAZOUHBIX NOKPLIMULL HA OCHO8E XPOMA ¢ 000ABKAMU YeNepOOHbIX HAHOMPYOOK U
OUCnepcHo20 y2nepooa.

Ilokasano, umo 6 npoyecce @HOpMUPOBAHUL UOHHO-YHEBbIX MBEPOOCMAZOUHBIX NOKPIMUL
NPOUCXOOUM NOJIHBIL NEPEHOC MAMEPUALAd MUWEHU HA NOBEPXHOCHb NOONONCKU U COCMAE NOKDPbIMUSL
NOJHOCMbIO CO8NAdaem ¢ cocmagom muuieHu. Popmupyemcs 00HOPOOHOe NOKpbimue. YCmauoeieHo, 4mo
Haubonee meepovie NOKPLIMUL DOPMUPYIOMCA NPU UCHOLb308AHUU XPOMOBbIX MUULEHEN, COOePIHCAUUX
Yyenepoonvie HAHOMPYOKUL.

INFLUENCE OF THE ADDITIVES OF MATERIALS WITH CARBON COMPONENTS
ON THE STRUCTURE OF ION-BEAM HARD-LUBRICANT COATINGS

M. A. Andreyev?, L. V. Markova®, V. V. Koleda? T. V. Gamzeleva?
! SSFU «Welding and Protective Coatings Institute» Minsk, Belarus
Powder Metallurgy Institute, Minsk, Belarus

The results of research of structure and micromechanical properties of ion-beam hard-lubricant
coatings based on chromium with additives of carbon nanotubes and dispersion carbon are presented in the
paper.

It is shown that in the process of formation of ion-beam hard-lubricant coatings occurs a full
transference of target material on the surface of the substrate and the composition of the coating is identical
to the composition of the target. The uniform coating is formed. It has been established that the more hard
coatings are formed when using chrome targets containing carbon nanotubes.
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HCCJEIOBAHUE CTPYKTYPBI M CBOHCTB IHOKPBITHA .
N3 CBC - IOPOUIKA FeAl(Cr)/Al,03, TOJTYYEHHOI'O JIABEPHOU HAIIJIABKOU

IL A. Bursise’, A. H. Jlenxo?, T. JI. Tanxako?, C. H. JIyroscknii’, H. M. Iapauuknii®

1Hpe3u0uyM HAH Benapycu, np-m Hezasucumocmu, 66, 220072, e. Munck, benrapyce
2HHcmumym nopouikosou memannypauu, yi. [lnamonosa, 41, 220005, 2. Munck, benapycy,
e-mail: skeyone@rambler.ru

Ilocmynuna 29. 07. 2014 a.

Memooom nazepuoii manaasku na cmaiu Cm3 6viio nonyueno nokpvimue uz CBC -nopowxa
Feo sAlo4(Cr)/Al,O3. Tloxkpvimue umeno xopouiee cyeniienue ¢ Mamepualom OCHOBbL U 00AAOANO HUSKOLL
nopucmocmvio. Mukpomeépoocms nokpeimus cocmaguaa H sy = 250 (206—285) KkeC/mr. llonyuennoe
NOKpblmue 0eMOHCMPUPOBALO OOCMAMOYHO 8bICOKYIO CIOUKOCb K YUKIUYECKOMY OKUCTEHUIO, OIUKYIO NO
cmotikocmu K okucienuto nokpoimuto uz CBC - nopowka na 0cHo6e MOHOAMIOMUHUOA HUKEIS, NOLYYEHHO2O
Ha mex Jice pexscumax HaniasKu.

INVESTIGATION OF STRUCTURE AND PROPERTIES OF COATINGS
FROM SHS - POWDER FeAl(Cr)/Al,0; OBTAINED BY LASER SURFACING

P. A. Vityaz', A. I. Letsko?, T. L. Talako? S. N. Lugovskiy? N. M. Parnitskiy?

!presidium of NAS of Belarus, Minsk, Belarus
?Powder Metallurgy Institute, Minsk, Belarus

A coating made of SHS-powder FeygAlo4(Cr)/Al,03 was obtained by the method of laser surfacing
on St3 steel. The coating had good adhesion to the base material and low porosity. Microhardness of the
coating amounted to Hyzsnig) = 250 (206—285) kgf/mm?. The obtained coating demonstrated a sufficiently
high resistance to cyclic oxidation close to the oxidation resistance of the coating made of SHS-powder
based on nickel monoaluminide obtained in the same modes of surfacing.
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PA3PABOTKA CUCTEMBI YPABHEHU IO ONPEJEJEHHUIO TEMIIEPATYPBI
1 HAIIPSIKEHUIM ITPU ®OPMUPOBAHMS TEILIO3AIUTHBIX HOKPBITUM
HA OCHOBE JMOKCHUJA HUPKOHUSA, CTABUJIM3UPOBAHHOT'O OKCHJIAMU
PEJAKO3EMEJIbHbBIX METAJIJIOB

I'. ®. FpOMLmol, A. D, I/I.HLIOHIEHKOZ, A. . ]_HeBIIOBZ, B. B.OKOBHTBIi®
1HHcmumym mamemamuxu, ya. Cypeanosa 11, 220072, e. Munck, benapycs
2HHcmumym nopouwkosou memannypauu, yi. [lnamonosa 41, 220005, 2. Munck, benrapyco

3 . N .
benopycckuii nayuonanvHuill mexnuueckuu yHusepcumem, np. Hezasucumocmu 65, 220013, 2. Munck,
benapyco

Tocmynuna 24.07.2014 e.

Ilocmpoena cucmema ypagueHull 0Nl HAXOHCOEHUS B3AUMOCEA3AHHBIX 3A0a4 NO ONPeoeneHUro
memnepamypsl U HANPAXCEHU 8 NOKPLIMUSX HA OCHOB8e OUOKCUOA YUPKOHUS.

DEVELOPMENT OF THE SYSTEM OF EQUATION TO DETERMINE OF TEMPERATURE
AND STRESS DURING FORMATION COATINGS BASED
ON ZIRCONIUM DIOXIDE STABILIZED RARE EARTH OXIDES

G. F. Gromyko', A. Ph. Ilushchenko?, A. I. Shevtsov?, V. V. Okovity®
! Institute of mathematics of NAS Belarus, Minsk, Belarus
Powder Metallurgy Institute, Minsk, BelaruS

®Belarusian national technical university, Minsk, Belarus

A system of equations for the interrelated problems to determine the temperature and stresses in the
coatings based on zirconium dioxide.
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HCCJIEJOBAHUE TPUBOTEXHUYECKHX CBOMCTB OPOIIKOBBIX
IHOKPBITHU, MOAUPUIIUPYEMBIX TBEPIBIMHU TYT'OIIJIABKUMHA
COEAUHEHUAMUAU U BBICOKOOHEPITETUYECKUMM BO3JIEUCTBUAMU

A. D, I/IJIBIOIHBHKOl, A. . I_HeBIIOBl, B. M. ACTamHHCKHﬁZ, A. M. Ky3bMI/lIIKI/Il712,
I. ®. I'pombiko’, B. A. Oxoursrii’, JI. B. Mapkopa', A. H. Jlenxo’, A. C. Ko3opes®

1HHcmumym nopouikosou memannypauu, yi. [lnamonosa, 41, 220005, 2. Munck, berapyco
2H;Ltcmumym menno- u maccooomena um. A.B. Jlvikosa, yn. I1. bposku, 15, 220072, 2. Munck, bBerapyco
3HHcmumym mamemamuxu, yi. Cypeanosa, 11, 220072, e. Munck, benapyce
4 . . .
benopycckuit HayuonanvbHslll mexHuweckuu yHusepcumem, np. Hezasucumocmu, 65, 220027, 2. Munck,
benapyco
*040 “3a600 IIpombypeoo ”, yn. Acananuesa, 29, 220024, 2. Munck, bearapyce

Hocmynuna 24. 07. 2014 2.

IIposedenvr mpubomexnuueckue ucnsimarnusi 0opaszyoe oemonayuonnvix nokpvimuti (NiCr/FeCrMo
+ MoSyepagpum + TIC) Co, HanvirenHvix u 00pabOOMAHHBIX ¢ NPUMEHEHUEM BblCOKOIHEPLeMUUECKUX
8030€UCmBULl  UMNYIbCAMU — NAA3MbL U JIA3ePHO20  U3IyueHusi. M3yuenvl  U3HOCOCMOUKOCMb U
AHMUPDPUKYUOHHBLE CBOUICBA 00PA3YO8 8 YCILOBUAX MPEHUS NPU 2PAHUYHOL CMA3Ke.

RESEARCH OF TRIBOTECHNICAL PROPERTIES OF THE POWDER COATINGS MODIFIED
BY SOLID HIGH-MELTING COMPOUNDS AND HIGH-ENERGY INFLUENCES

A. Ph. Ilyuschenko?, A. I. Shevtsov', V. M. Astashinsky?, A. M. Kuzmitski?,
G. F. Gromyko®, V. A. Okovity”, L. V. Markova®, A. I. Letsko!, A. S. Kozorez®

'Powder Metallurgy Institute, Minsk, Belarus
?Luikov Heat and Mass Transfer Institute, Minsk, Belarus
3Institute of mathematics, Minsk, Belarus
*Belarusian national technical university, Minsk, Belarus
>Joint-Stock Company “Zavod Promburvod”, Minsk, Belarus

Tribotechnical tests of samples of detonation coatings (NiCr/FeCrMo + MoS,/graphite + TiC) Co
sprayed and processed by high-energy influences of impulses of plasma and laser radiation are carried out.
Wear resistance and antifrictional properties of samples in the conditions of a friction at boundary
lubrication are studied.
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PASPABOTKA HAYUYHBIX OCHOB U TEXHOJIOI'MYECKUX IIPUHIIUIIOB
®OPMHUPOBAHUS N3HOCOCTOMKHUX IMMOPOIMIKOBBIX TOKPBITUH,
MOJUPULNPYEMBIX TBEPABIMHU TYI'OIIJIABKUMU COEAMHEHUAMMU
1 BBICOKOSHEPTETUUYECKHUMM BO3JIENCTBUSAMUA

A. D, HJILIOHIGHKOl, A. . ]_HeBIIOBl, r.o.r pOMbIKOZ, B. A. OKOBHTbIﬁs, H. B. (I)OMnanal, K. B.
Byiikyc®, T. A. Wisiomenko’, A. A. Kozopes®

1HHcmumym nopouikosou memannypauu, yi. [lnamonosa, 41, 220005, 2. Munck, berapyco
2HHcmumym mamemamuxu, yia. Cypeanosa, 11, 220072, e. Munck, benapyce
?’Ee/zopyccmﬁ HAYUOHAIbHBIL meXHudecKull ynusepcumem, np. Hezasucumocmu, 65, 220027, 2. Munck,
benapyco
Hocmynuna 25. 07. 2014 2.

C yuemom pe3ynomamos ucciedo8anuti 0emoHAYUOHHO20 PACHbLICHUS KOMNOZUYULL HA NOOLONCKY U
BbICOKOIHEP2EMUYECKOl 00pabOmMKU HANBLIEHHbLIX MAMepudanos paspabomaHvl HAYYHbIE OCHOBbL U
MeXHOI02UYeCKUe NPUHYUNbL opmuposanus usHococmotikux nopowkosvix noxpoimuii (NiCr/FeCrMo +
MoSyepagpum + TiC) CO ¢ usmenvuennoll HepasHo8ecHol cmpyKmypoll.

DEVELOPMENT OF SCIENTIFIC BASES AND TECHNOLOGICAL PRINCIPLES FORMATION
OF WEAR-RESISTANCE POWDER COATINGS MODIFIED BY SOLID HIGH-MELTING
COMPOUNDS AND HIGH-ENERGY INFLUENCES

A.PH. llyuschenko®, A.1. Shevtsov!, G.F. Gromyko?, V.A. Okovity?,
1.V. Fomikhina®, K.V. Buikus? T.A. llyuschenko?®, A.A. Kozorez®

'Powder Metallurgy Institute, Minsk, Belarus
?Institute of mathematics, Minsk, Belarus
®Belarusian national technical university, Minsk, Belarus

Scientific bases and technological principles of formation of wear-resistance powder coatings
(NiCr/FeCrMo + MoS,/graphite + TiC) Co with the milled nonequilibrium structure are developed with
results of researches of detonation spaying of compositions on a substrate and high-energy processing of the
sprayed materials.
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VJIK 621.793.71
®OPMHUPOBAHUE MHOI'OCJIOMHOT' O TEIIO3AIIMTHOI'O MIOKPBITHUSA

B. A. OkoBuThbIii , A. @, HJILIOHICHKOl, A. U. H_IeBIIOBl, B. B. OxoButblii
C. B. Co6oaeBckuii’®

1HHcmumym nopowkosou memaniypeu, yi. Ilnamonosa 41, 220005, e. Munck, benapyce
2Ee/zopyccwit HAYUOHANIbHBIL meXHUudecKull ynusepcumem , np. Hezaseucumocmu ,65, 220013, 2. Munck,
benapyco
3 PVII BenHUUT " T, pancmexuuka“, ynlliamonosa 22, 220005, 2. Munck, benapyce
Hocmynuna 24.07.2014 2.

IIposeodenul uccnedosanus npoyecca u ONMUMUIUPOBAHBL MEXHOI02UYECKUE NAPAMEmPbl HANbLIEHUS.
2PAOUEHMHBIX NAASMEHHBIX NOKPLIMULL HA OCHOBE OKCUOA 2aghHUSA, CIMAOUNUUPOBAHHO20 OKCUOOM UMMPUSL.

FORMATION A MULTILAYER THERMAL BARRIER COATING
V. A. Okovity™, A. Ph. Ilushchenko®, A. I. Shevtsov', V. V. Okovity?, S. B. Sobolevski®
'Powder Metallurgy Institute, Minsk, BelaruS
?Belarusian national technical university, Minsk, Belarus

3 BeINIIT “TransTexn ” Minsk, BelaruS

The research process and optimized technological parameters of plasma spraying multilayer
coatings based on hafnium oxide stabilized oxide ittrtya.

230



VIIK 621.762:669.71

OCOBEHHOCTHU ®OPMHUPOBAHUSI KOMBUHUPOBAHHOI'O
KOPPO3MOHHOCTOMKOI'O U H3BHOCOCTOMNKOI' O KOMIIO3UIITMOHHOI' O
IMOKPBITHUSI HA OCHOBE XPOMA U YJIbTPAJUCIIEPCHBIX AJIMA30B

M. A. Auapees, JI. B. Mapkosa, A. H. Cysopos, 0. U. JIucoBckasi, H. A. AjlekceeHKO

Hncemumym nopowkoeoti memannypeuu, yi. Ilnamonosa, 41, 220005, . Munck, benapyce,
e-mai: andreyev.mikhail@gmail.com
Ilocmynuna 11. 09. 2014 2.

Paccmompenvr mexnonocuueckue ocobennocmu hopmuposanus KOMOUHUPOBAHHBIX KOPPOIUOHHO-
CMOUKUX U UBHOCOCMOUKUX KOMNOZUYUOHHBIX NOKPLIMUL C NPUMEHEHUeM Memo008 3IeKmpo0y208020
ucnapeHuss U UOHHO-TY4e8020 pacnvlienus. B xauecmee mamepuanog 011 C€O30aHUs HOKPbIMULL
UCNONL306ANU  XPOM, d MaKxice Xpom ¢ 000aekamu Yibmpaoucnepcuvlx aimasos. Hcecnedosamnwvl
MUKPOCMPYKMYPA NOKPLIMUsL U pacnpeoeiieHue 3j1eMeHmos no nosepxnocmu. llposedennvie ucnvimanus Ha
KOPPO3UOHHYIO CMOUKOCMb HNO360JIAIION  COeNamb 6bl8600 O 603MOMCHOCMU NPUMEHEHUS NOKPbIMus 8
Kauyecmee KOPPO3UOHHO-CMOUKO20 U UBHOCOCMOUKO20 O YNPOUHEHUsl pedicyuie20 UHCMpPYMeHma,
pabomarowje2o 8 azpeccusnbix cpedax u nPu NOBLILUEHHbIX MeMNePaAmypax.

FEATURES OF FORMATION OF COMBINED CORROSION RESISTANT
AND WEAR RESISTANT COMPOSITE COATING BASED ON CHROMIUM
AND ULTRAFINE DIAMOND

M. A. Andreev, L. V. Markova, A. N. Suvorov, Yu. O. Lisovskaya,
N. A. Alekseyenko

Powder Metallurgy Institute, Minsk, Belarus

The paper describes the technological features of forming combined corrosion- and wear-resistant
composite coatings using the methods of electric arc evaporation and ion-beam sputtering. Chromium,
chromium nitride and chromium with additives of ultra dispersed diamond were used as the materials for
creating the coatings. The microstructure of the coating and the surface distribution of elements have been
investigated. The conducted research of the corrosion resistance allows the conclusion about the possibility
of applying the coating as corrosion resistant and wear resistant to harden cutting tools that operate in
aggressive environments and at elevated temperatures.
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