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W3O0BPETEHUS B OBJIACTU HAHOTEXHOJOI Uil
U HAHOMATEPUAJOB NO3BONAKOT A0BUTHCA 3HAYUTENIBHOIO
JODEKTA B PA3JINYHBIX OTPACNIAX IKOHOMUKHU

N300peTennsa B 00,1aCTH HAHOTEXHOJIOTUII U HAHOMATEPHUAJIOB IO3BOJISIOT
B CTPOMTEJIHCTBE, ‘KMJINITHO-KOMMYHAJIbHOM X003 CTBE, CMEKHBIX OTPACIIX 9KO-
HOMMUKU JOOUTHCSA 3HAUNTETHHOTO0 3(P(heKTa: IOBBICUTH MEXaHNYECKYI0 IPOYHOCTD,
MOAYJb YIIPYTOCTH, I[€JI0YECTONKOCTh U TEMIIEPATYPY CTeKJIOBAHU S U3eJINil; IOo-
JYYUTHh HAHOCTPYKTYPHUPOBAHHBIE NOKPBITUSA C 3 deKTOM mamMATH (POPMBI HA CTA-
JIM; YBEJIMYUTH JUHAMUKY IIPOIieCcca TOPEeHN I ¥ IIOJTHOTHI BRITOPAHU A YTJIA B KOTJIAaX
TIC; U3roTOBUTH HAHOMOPOUIKY METAJLJIOB ¢ IIOBBIIIEHHOI 3alIaCeHHON dHeprueu
10—15% wu ap. Hanpumep, nsooperenue «IMOKCHIHAT KOMITO3HIIU 51 BHICOKO-
IIPOYHBIX, HIEJTOUYECTONKNX KOHCTPYKIUII» OTHOCUTCS K 3MOKCHTHON KOMIIO3UITUN
B KayeCTBe CBA3YIOUIETo IJIs MOJy4eHUS BHICOKONIPOYHBIX, TEIJIO-, I[eJI0YeCTol-
KHUX CTEKJIOIJIACTUKOBBIX MAaTePHAJIOB, KOTOPbIE MOTYT OBITh MCIIOJIb30BAHbBI IIPU
HM3TOTOBJIEHNMH CTPOUTEJIbHON apMaTypsl OJsI YIPOUHEHHUSA OETOHHBIX KOHCTPYK-
muii. U3006perenue «Crocod mosryuyeHNss HAHOCTPYKTYPUPOBAHHOIN peaKIMOHHOU
¢oabru» MOKeT UCIOIb30BATHCA IJIS COeTUHEHNA Pa3HOOOPAa3HBIX MaTepPHAJIOB,
BKJIIOYAS MeTAaJIJINYeCKHe CIIJIaBbl, KePaMHUKY, aMOP(PHbIEe MaTepPHAJIbl X YyBCTBHU-
TeJbHbIE K HATPeBy KOMIIOHEHTHI MUKPO3JIEKTPOHHBIX ycTpoiicTB. IIpu aTom ole-
CIIeYNBAEeTCS CHUKEeHUEe TPYJ0EeMKOCTH M JHEeProeMKOCTH, a TaAK¥e BO3MOSKHOCTh
MOJIydYeHHUsA (POJIBI ¢ 3aJaHHBIM 3aIlacOM JHEPIruM M BHICOKUMHU MeXaHUYECKHUMHU
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corictBamu. U300perenne «Cmocod MHTEHCH(PMKAIIMH IIPOIlecca CoKUTAHUA HHU3-
KOPEAKIMOHHOr0 yrisd B KOTJMaXx TIC» OTHOCHTCA K TEIJIO9HEPreTHKEe U MOKEeT
OBITh MCIIOJIb30BAHO HA TEILIOBBIX 3JIEKTPUYECKHMX CTAHIUAX. ¥ BeJINYeHHe TUHA-
MHKH IIPOIlecCca BOCILJIAMEHEHUSA U TOPeHHus MPUBOIUT K (oJiee MOJHOMY BhITOpa-
HUIO MBLJIIEYTOJIbHOTO0 HU3KOPEAKIIMOHHOTO TOILIMBA ¥ CHUKEHUI0 MEXaHUYEeCKOTO
HeJoKora.

Tak:ke MpeacTABIIIOT HHTEPEC A4 CIIeINAJNCTOB CIeayIoIue H300peTeHu s
B 00JIaCTH HAHOTEXHOJIOTHIi: TOHKOTUCIIEPCHAA OPraHUYeCKa s CyCIIeH3UA yIIePo/I-
HBIX METAJIJICOAEPKAIMX HAHOCTPYKTYP M CIIOCO0 e€e M3TOTOBJICHHA; TUCIEPCHA
YIJIePOAHBIX HAHOTPYOOK; KOMIIO3MIIMSA JJII apMHPOBAHMS CTPOUTEJIbHBIX KOH-
CTPYKIIUII; ApMUPOBAHHBIN IIJIACTUHYATHIN 3JIEMEHT U3 IIPUPOTHOTO MJIH KOHTJIOMe-
PATHOro KaMHA M €ro MHOTOCJIOHOE 3aIMTHOE IMOKPHITHE; CII0CO0 N3rOTOBJIEHU S
YyBCTBUTEJHHOTO 3JIEMEHTA JATYNKOB ra30B C yIJIePOIHBIMI HAHOTPYOKAaMU; CII0-
Cc00 YIPOYHEHMS METAINYECKUX HU3AEJHNI C MOJyYeHHEeM HaAHOCTPYKTYPHMPOBAH-
HBIX MTOBEPXHOCTHBIX CJIOEB; CIIOCO0 ITPOM3BOICTBA MUKPOIIAPHMKOB K MHUKpoc(ep;
CII0CcO00 HaHEeCeHHA HaHOAJMAa3HOT0 MaTepuajia KOMOMHHUPOBAHHOM 3JIEKTPOMEXa-
HHMYECKON 00paboTKOI; CIOCO0 MOJydYeHHSA CTAa0UJIBHBIX CYCIIeH3HH MeTaJlInde-
CKUX HAHOYACTHI[ ¥ CTAOMIBbHBIX KOJJIOUIHBIX CyCIIEH3UMN U JIP.

KaroueBsie ciioBa: HAHOTEXHOJIOTUHN, HAHOCTPYKTYPhI, HAHOMaTepuaJbl, Ha-
HOIIOPOIIKY, HAHOKOMIIO3UTHI, HAHOUYACTHUIIbI, HAHOTPYOKU.

DOI: dx.doi.org/10.15828/2075-8545-2015-7-1-82-104

JNOKCMAHAA KOMNO3NULUA ANA BbICOKONPOUHDIX, LWEN04YeCTONKUX
KoHcTpykuuii (RU 2536141)

MN306peTeHre OTHOCUTCSA K BIOKCHUIHONM KOMIIOSUIIMM B KAaUueCTBE CBs-
3yIOIIero AJd TOJYyYeHUA BBICOKOIIPOUHBIX, TEIJ0-, IIeJIOUeCTOMKUX
CTEKJIOIIJIACTUKOBBIX MATEPUAJIOB, KOTOPbIe MOTYT OBITh MCIIOJH30BAHBI
IIPY MB3TOTOBJEHUU CTPOUTEJIHHON apMaTyphbl AJisd YIPOUHEHUs OETOHHBIX
KOHCTPYKIuii. OnuchiBaeTcs IOJUMePHAsA KOMIIOBUIIUSA, COJEepKaIasd
SIOKCUIHBIA AUAHOBBIA ojsmuromep 9M-20, maomermaTerparuapodraiie-
BeI aHruapun (u3o-MTI'PA), KaTanrusaTop peakuy MOJUMEePU3alUuU —
2,4,6,-Tpuc(auMeTIaMUHOMETII )(DEHOJ, a TaKyKe HaHOMAaTepPUaJbl yTIJie-
poxuoro tTumna [1].

PaszpaboTka mosmMepHOI MaTPUIbl KOMIO3UIIMOHHOTO MaTepuaja —
BasKHaA TeXHOJIOTHYeCcKas 3ajlavua, IIOCKOJbKY MHOTME CBOMCTBA IIOJIMED-
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HBIX KOMITIO3UITMOHHBIX MaTEPUAJIOB opeaeadaoTca Mmarpulieii. Ilyrem mox-
0opa cocTaBa M CBOMCTB HANOJHUTEJA W CBA3YIOIIET0, UX COOTHOIIEHUA,
OpHEHTAIMY HATOJHUTEJIA MOYKHO ITOJYUYNUTh MaTepHUaJibl ¢ TpeOyeMbIM CO-
YyeTaHUEeM 9KCILIyaTallMOHHBIX 1 TeXHOJOTUUECKUX CBOMCTB.

TexHUUYECKUHN Pe3yJIbTaT COCTOUT B IMMOBBIMIEHUN MeXaHUYECKOI IIpou-
HOCTH, MOAYJSA YIPYTOCTU, MIEJIOUECTONKOCTU U TEMIIepaTyphl CTEKJIOBA-
HUSA U30eJIN Ha OCHOBe IIpejiaraeMoil KoMoosuiinu. TexHuuecKuii pes3yib-
TaT JOCTUTAETCS TEM, UTO DIIOKCUIHASI KOMIO3UIINA TOPAUETO OTBEPIKICHU A
B KauecTBe CBA3YIOIIETro AJIS U3TOTOBJEHUA CTEKJIOMJIACTUKOBBLIX MaTEpHU-
aJIOB BKJIIOUAET B ce0s BIOKCHUIHBLINA AMaHOBBIN ojuromep mapku 9I]1-20,
OTBEPAUTENb — M30-MeTuJaTeTparuapodraneBbiii auruapus (u3o0-MTT'DA)
U KaTaJamsaTop peakiuu mnosuMmepusanun. CoraacHo n3o0peTeHnIo B Kaue-
CTBe MOAU(pUITUPYIOIeil T00aBKY OHA JOIIOJIHUTEIBHO COAEePIKUT HaHOMATE-
pHuaJbl YIJIePOIHOTO TUIIA, IIPeACTaBIAAIOINIIE COO0IT YIaepoaHble HAHOTPYO-
Ku (YHT), 1u60 yriepoaubie HanoBoioKHA (YHB), 11100 cMech yriaepogHbIX
HaHOMAaTepHuaJoB: Gy LIepeH, HaHOTPYOKU, HaHoBoJoKHA (CYHM), 1mu6o ca-
JKeBBIN yriiepos (caska).

Cnoco6 nony4yeHuss HAHOCTPYKTYPUPOBAHHOI PeaKUMOHHOI honbru
(RU 2536019)

MN306peTeHne OTHOCUTCA K 00JIaCTH IIOPOIITKOBOM METAJIJIYPTrUM, B 4YACT-
HOCTH K TEXHOJIOTHMH IIOJYUYEHUS MHOTOCJIONHBIX PEaKIIMOHHBIX (OJIBT.
Mo:KeT HMCIIOJIB30BATHCA MJIA COEAUHEHUsS PasHOOOPAa3HBIX MaTepHuaJioB,
BKJIIOUAS MEeTAJJINUYeCKNe CIJIaBbl, KepaMUKYy, aMOP(MHbIE MaTepPUAaJIbl 1 UyB-
CTBUTEJIbHBIE K HATPEBY KOMIOHEHThI MUKPO3JEKTPOHHBIX yCTpPOucTB [2].
Hcxomuyio cMech KOMIIOHEHTOB ITOABEPTAIOT XOJOIHOM IIPOKATKE IJIA HIPU-
IaHusg el GopMbl JeHThI. IloIyUyeHHYIO JeHTY IIOABEPTaloT ILIaKUPYIOIIei
IIPOKATKe MKy CJIOAMHU IIJIACTUUHOTO MeTajjia (HampuMep, aJIIOMUHIS)
¢ ob:xaTueM peakiimoHHOUN cMmecu oT 30 mo 60% . ITonryuennas ¢oJbra co-
JEePIKUT IIJIaKUPYIOIe HapysKHbIe CJION ILJIACTUYHOTO MeTaJjjia U BHYTPEeH-
HUe peaKI[MOHHBIe cjaou ¢ pasMepoM peareHToB 10—100 am. OGecneunBaeTcs
CHUJKeHUEe TPYAOEMKOCTH M SHEepPTroOeMKOCTH, a TaKiKe BO3MOYKHOCTDH ITOJIY-
yeHUA (POJIbT ¢ 3aJaHHBIM 3aIacOM SHEPTHUH M BHICOKMMU MeXaHUYEeCKIMU
CBOMCTBaMM.

B ipenio:xeHHOM M300pEeTEHUU JOCTUTAIOTCSA CIAeNYIONIe TeXHUUEeCKue
pPe3yabTAThI:
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IIOJIyYeHe PeaKIIMOHHBIX (DOJIBT B ITMPOKOM JUana30He COCTaBOB;
MIOJIyUeHe PeaKIINOHHBIX (DOJIBT C 3aJaHHBIM 3aIIaCOM SHEPTUH;
IIOJIyUeHe PeaKIIMOHHBIX (hOJIBI C BRICOKMMU MeXaHUUYEeCKUMU CBOIi-
CTBaMU;

® CHU)KeHIe TPYJO0eMKOCTU M 3HeProeMKOCTHU CIIOcOo0a MOJIyUYeHUs peak-

IIAOHHBIX (POJIBT.

Crocob mosyueHnsa HAHOCTPYKTYPUPOBAHHBIX PEAKIITMOHHBIX (POJIBT CO-
CTOUT U3 TPEeX OCHOBHBIX OIlepaluii, KOTOPbie MOKHO PACCMOTPETh Ha IPH-
mepe cucteMbl Ni—Al.

CHauaJjia ICXOQHYIO CMeCh IOPOIITKOB HUKEeJIA 1 aTIOMUHUS ITPU MOJIAP-
HOM OTHOIIIeHUY PeareHTOB, paBHOM, Hampumep 1:1, moaBepramoT BHICOKO-
9HEePreTUYEeCKON MeXaHuUeCcKoil 00padoTKe B BLICOKOCKOPOCTHOM IIJIaHeTap-
HO-IIIAPOBOM MeJILHUIE B TeueHue 4—5 MUHYT B aTMoc(epe NHEePTHOTO rasa
mpu naBiaeHun 1—5 atm. OTHOIIIeHE MaCChHI IIIaPOB K Macce NCXOAHOM cMecH
mpu 06paboTKe B BHICOKOCKOPOCTHOM IJIaHETapHO-IIIAPOBOM MEJILHUIIE CO-
craBiasetT (5—40):1, nmameTrp 11apoB paBeH 2—8 MM, YacToTa BpallleHusA Oa-
pabanoB mesbHHUITEI paBHa 1800—-2500 06/ MuH.

Ha nepBoM sTalie moJayuyeHHbIe TAKUM METOIOM KOMIO3UIIMOHHBIE Ha-
HOCTPYKTypupoBaHHbIe yacTUIbl Ni/Al mogBepraoT X0JIOOHOM ITPOKATKE.
ITaHHBIN IIPOIleCC II03BOJIAET MPUIAATh PEAKIMOHHOMY IIOPOIIKY (OopMYy
JIEHTBHI.

Ha BTOpOM sTatme moayueHHyo ()opMOBaHHYIO CPely peareHTOB II0ABep-
raoT IJIAKUPYIOIIeil MPoKaTKe MeX Iy CJIOAMU ILIACTUYHOTO MeTasaa (Ha-
IIpuMep, aJTIOMUHIA) ¢ 00:KaTreM peaKImoHHoM cMecu oT 30 1o 60% .

Takum o6pasoM, IMOJyUeHHAA HAHOCTPYKTYPUPOBaHHAS (DOJIbra Comep-
JKUT IJTAaKUPYIONMe HapYsKHBIE CJIOU IJIACTUYHOT0 MeTaJijia (B JaHHOM IPU-
Mepe aJIOMUHUA) U BHYTPeHHNEe — 0eCIIOPUCTLINT HUKEJIb/aJIOMUHUEBLIH pe-
AKIIMOHHBIH ¢ pasMepoM peareaToB oT 10 mo 100 umMm.

Cnoco6 nony4yeHuss HAHOCTPYKTYPUPOBAHHBIX NOKPLITHIA C IhhexToM
namatu dopmbl Ha ctanu (RU 2535432)

M3o06peTeHne OTHOCUTCA K 00JIaCTH MeTaJLIypruu, a UMeHHO HaHece-
HUIO MOKPBITHI ¢ addekToMm mamsatu (Gpopmbl. Criocob mosydyeHMSA HAHO-
CTPYKTYPUPOBAHHBIX MOKPBITHH ¢ 3(pheKToOM IMaMaTH (POPMBI Ha CTATBLHOMI
IIOBEPXHOCTHU BKJIIOUAET HaHeCEeHMEe ITOPOINKa ¢ 3PPEeKTOM maMATU (POPMBI
Ha ocHOBe Ni Ha cTAJIbHYIO MOBEPXHOCTDL, 3aKaJKy ¢ HarpeBoMm g0 1000°C
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¥ TIOCJICAYIOINM OXJIaKIeHHEeM B JKHUIKOM a3oTe, IJIACTUYEeCKYIo Aedopma-
IIWIO TOJTYYeHHOT'0O MMOKPBITHA B Tpu ararna mpu Harpese [3]. Ilociae Kaxxgoro
aTaIa MJaacTUYecKou gedopMaliuy IPOBOAAT OTKUT. VICIIOJIB3YIOT IIOPOIIIOK
¢ appekTOM mMaMATH (HOPMBI, COAEPKANINN KOMIIOHEHTEI IIPU CJIEAYIOIIEM
cooTHoIIeHnn, mac.% : Ni—41-44, Cu— 5-10, Ti — ocranbuoe. Ilepen naue-
CeHM’EeM IMOKPBITHUSA OCYIIECTBJISAIOT IPeABAPUTEILHYIO MEXaHIUYECKYIO aKTH-
Banuio nopomika TiNiCu B Bakyyme. HaneceHune mopoImnka oCyIIecTBIAIOT
BBICOKOCKOPOCTHLIM TasoIlLIaMeHHbIM HanbLieHueM. Ilomyuennoe TiNiCu
MMOKPBITHE ¢ 3 deKToM maMATH (GopMbI 00JaaeT MOBBIMIEHHBIMU MeXaHM-
YeCKNMMU CBOMCTBAMMU 3a CUET MOBLIIIIEHUA aATe3NN, CHUMKEHUS IIOPUCTOCTH
MMOKPBITHI, a 3a cueT (GOPMUPOBAHNSA HAHOCTPYKTYPhI YIYUIIAIOTCS ILJIACTH-
YeCKNe CBOMCTBA IIOKPBLITUS.

Cnoco6 uHTeHcuthukauum npouecca CXXUranus HU3KOpPeaKLMOHHOro yrns
B Kotnax T3C (RU 2535425)

MN3006peTeHne OTHOCUTCS K TEIJIO9HEPTeTUKe U MOYKEeT ObITh MCIO0JIb30-
BAHO Ha TEILJIOBBIX dJIeKTPUUYEeCKUX cTaHIuax. Crmocod mHTeHcupUuKaIuu
IIpoIecca CXKUTAHUSA HU3KOPEAaKIIMOHHOTO yriisd B Koryax TOC BKJIOUaeT
BOCIIJIAMEHeHNe U TOpeHue MbLIeYTroJbHOT0 HU3KOPEaKIIMOHHOTO TOILINBA
IIPU BBO/JIE B IPOIIECC TOPEHU I BOAHOM SMYJIbCUY C HAHOJ00AaBKOII B BU/e Pac-
TBOPUMOTO TayHHUTAa. TeXHUUEeCKUM Pe3yJIbTaTOM SIBJISAETCS YBeJIuUeHNe -
HaMMKU Ipoliecca TOPeHusI 1 MOJHOTHI BhITOpaHus yrisa B Kotyax TAC [4].

IMocTu:keHe TeXHUYECKOTO pe3yJibTaTa BO3MOKHO Ojaromaps moma-
MTaHWIO B TONIKY KOTJIA, IIOCPEICTBOM COPOCHBIX TOPEJIOK, BOTHOU dMYJIbCUU
c HaHOMO0aBKOM B BHUJle PACTBOPUMOI'O TayHUTA. PaCTBOPUMBII TayHUT II0-
CPeCTBOM TepPMOPAaIMaIlIOHHOTO M CBETOBOT'O BO3AelicTBUs (haKejia B TOII-
Ke KOTJia KaK ()0TOCEeHCUOUIM3aTOP TeHepUPyeT CUHTJIETHO-BO30Y K IeHHbI i
KHCJI0poa. Kuciopos B BHICOKOCTAOMIBHOM CHUHIJIETHOM COCTOSHUU MMEET
suepruio Ha 94,2 xkl:x/Mmoub (0,98 5B Ha MoeKyy) OOJIBIITYIO, YEM B CTa-
OMJIBLHOM COCTOSSHUU, UYTO 00ECIIeUNBAET CHUKEHNEe SDHePTIUY aKTUBAI[UY XU~
MUYECKUX PeaKInil TOPeHUs 1 IIOBLIIIIEHe CKOPOCTH OKUCJIEHU Opranmuye-
CKOU COCTaBJISIONIEHN YIJId U, HEIIOCPEJCTBEHHO, POCT CKOPOCTH IIPOIIECCOB
BOCIIJIAMEHEHUSA W TOPeHHUsA B IIeJIOM. YBeJuueHHe AUHAMUKHU IIpoIlecca
BOCIIJIAMEHEHUS 1 TOPEHUS MPUBOAUT K 0oJiee ITOJTHOMY BBITOPAHUIO ITLLIEe-
YTOJBLHOTO HIBKOPEAKIIMOHHOTO TOILJINBA U CHUMKEHUIO MEeXaHUYeCKOro He-
oXKora.
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TaxuMm o0pa3oM, BBeJeHIE B 30HY T'OPEHUSA BOAHOI SMYJILCUU C HAHO-
IT00aBKOII B BUE PACTBOPHMMOI'O TAyHUTA IMO3BOJIAET IIOBBICUTH JUHAMUKY
TOPeH’sS U IOJHOTY BBITOPAHUS HU3KOPEAKIMOHHOTO YIJII B KOTJaX Te-
IIJIOBBIX 9JIEKTPOCTAHIIMII IIPH MCKJIIOUYEHUMN HEOOXOAMMOCTH KCIIOJh30BAa-
HUSA CMEIINBAIONINX MaJ03(ppeKTUBHBIX, B JaHHLIX YCIOBUIAX, YCTPOICTB,
VXYAIIAIOIINX a9POAUHAMUKY MbIJIECIIOTOKA 1 OTPUIIATEJIbHO BINAIOIINX Ha
2P PEeKTUBHOCTD IIPOIlecca TOPEHU B IIEJIOM.

Crmoco6 mHTeHCHUPUKAIIUKN IIPOIlecca CKUTAaHUSA HU3KOPEAKI[MOHHOTO
yria B Koryax TOC, BKIOUYAIOIINHI BOCIJIaMeHeHNe U TOPeHNe IbIJIeyTroJIb-
HOI0 HI3KOPEAKIIMOHHOIO TOILJINBA, OTJINYAIOIIHUIICA TeM, UTO B IIPOIECC
TOPEeHN’sI BBOAAT BOAHYIO SMYJILCHUIO C HAHOLOOABKOM B BHUJE PACTBOPUMOTO
TayHUTA.

Cnoco6 nony4yeHus HAHONOPOLUIKOB METaJJI0B C NOBbILIEHHOI
3anaceHHoii 3Heprueit (RU 2535109)

N300peTeHne OTHOCUTCA K IIOPOMIKOBOM METAJNJIYPruM, B YACTHOCTHU
K IIOJYYeHNIO0 HAHOIIOPOIIIKOB METAJIJIOB C IIOBBLIIIIEHHOM 3allaceHHOU 9Hep-
rueii [5]. MoskeT nCIIoIb30BaThHCA IJ1A MOBBINIIEHUA PeaKIIMOHHOMN CIIOCOOHO-
CTU HAHOMOPOIIIKOB ITPU CIeKaHNM, TOPEHUN, B 9HeprocOeperaoninx TeXHO-
sgoruax. Ob6pasel; HAHONIOPOIIIKA MeTaJsjia 00JIy4aioT IOTOKOM YCKOPEeHHBIX
3JIEKTPOHOB C sHeprueil He OoJiee 6 M5B B BakyyMe ¢ obecrieueHIIEM ITOJOMK -
TEJIbHOTO 3apsAia BHYTPEeHHEN uacTu 4acTUIlbl MeTasina. TosmiuHa obpasia
He IIPeBBINIaeT JJIUHY Ipobera siaeKTpoHOB. ObecmeunBaeTCsA IOBBIIIIEHLE
3amacenHoii suepruu Ha 10-15%.

AvncnepcHblit Komno3uunoHHblii matepuan (RU 2534479)

N300peTeHne OTHOCUTCA K CBapKe, B UaCTHOCTU K M3TOTOBJEHUIO IIO-
POIIIKOB, MCIOJb3yeMbIX MJis IIJIa3MEeHHO-IIOPOIIIKOBOUM HAIJIABKU AaHTU-
(GPUKIUOHHBIX YIPOUHAIOINIUX IMOKPBITUHN ITPU MSTOTOBJIEHUU M3HOCOCTOM-
Kux getajeil. [lucrnepCHBIM KOMMIO3SUIIMOHHBIN MaTepuaJs IJd HaIlJIaBKU
AHTU(PPUKINOHHBIX MOKPBITUI HA OCHOBE aJIOMUHNEBOII OPOH3BI COAEp-
KUT, Mac.% : 0,5—2,5 HaHOMMOPOIIIKA OKCHUAA ATIOMUHUS C PA3MEPOM YACTHI]
20-140 HM; TOPOIIIOK AJIIOMUHNEBOM OPOH3BI — OcTaJibHOEe. Mlcmoab30BaHMe
KOMIIO3UIIMOHHOTO MaTepuaJja MO3BOJIAET IMOBBICUTH TBEPAOCTH U U3HOCO-
CTOMKOCTD MOKPBITUN UJIN CBAPHBIX coenmHeHnI [6].
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Cnoco6 nony4yenusn Hanonopowkos (RU 2534477)

N300peTeHre OTHOCUTCA K IIOPOIIKOBOI METAJNIYPTUU, B YACTHOCTHU
K IIOJIyUYeHHNI0 HaHOomopoIlnKa. IlopomikoodopasHoe chipbe B BUAe MUKpPOrpa-
HyJ ¢ pasmepoM 20—60 MKM, COCTOAIIMX M3 YACTUIL ChIPhs ¢ padmepoM 0,1—
3 MKM U CBSA3YIOIIEr0 KOMIIOHEHTa, MMEIOIero TeMIepaTypy HCIapeHmus
He 60oJiee 300°C, B KosmuecTBe 5—25 mac.% , BBOOAT B IIOTOK TEPMUUECKOI
mi1asmbel. ObOecmeumBaeTcsa MOJYUYEHME HAHOIIOPOIIKOB, HE COJEpP KallliX
ImpuMecei 4YacTUIl cuIipbs [7].

Cnoco6 nony4yeHus HETKAHOro HAHOKOMNO3VLUOHHOI0 MaTepuana
Ha ocHose nonuamupaa-6 (RU 2533553)

N306peTeHre OTHOCUTCA K CIIOCO0Y IMOJYUEeHUS HETKAHOTO HAHOKOM-
IMO3UIMOHHOTO MaTepuaJia, KOTOPBIN MOKeT OBITh MCIIOJIL3OBAH B cepe
bunabTpanuy U MeIUIIMHCKUX IejaxXx. Cirocod moayuyeHusa HeTKAaHOTO Ma-
Tepuajia 3aKJIUYaeTcd B TOM, YTO B IKCTPYyJepe CMEIINBAIOT MCXOIHbBIE
KOMIIOHEHTHI ¥ B PEaKI[MOHHOUW 30HE JKCTPYyJAepa NPOBOAAT KaTAJUTH-
YyeCcKUl cCMHTe3 moamamupa-6. 3areM MeTOAOM 3JeKTPOGOPMOBAHUA W3
pacmaBa mosuamMuaa-6 mosryuaroT BoJOKHA. McxogHAas cMech COTEPIKUT
MOHTMOPUJIJIOHUT UM €-KalpoJaKTaM B KauecTBe MCXOJHOTO MOHOMepa.
MN3o00peTenne mMo3BOJIAET YMEHBIIIUTL 9HEPTETUUECKUE 3aTPaThl HA MOJIY-
yeHNEe HAHOKOMIIO3UIIMOHHOTO MaTepuaJja, YMEeHbIINThL KOJNUYECTBO TeX-
HOJIOTUYECKUX CTAAUUA W MO3BOJISIET PeryJupoBaTh CTPYKTYPY T'OTOBOTO
maTepuaJa [8].

VcTpoiicTBO OpueHTauun 06pa3ua AN HaAHOTEXHONOrMYecKoro KOMnieKca
(RU 2533075)

M306peTeHne OTHOCUTCA K 00JIACTH HAHOTEXHOJIOTUH 1 MOJYKeT OBITH MC-
IIOJIb30BAHO B aBTOMATH3MPOBAHHBIX TPAHCHOPTHBIX CHCTEMAax Iepemadun
Y IO3UIMOHMPOBAHNII 00pasila B BAKYyyMe 1 KOHTPOJNPYEMOI Ira30BO cpefe.
YCTpo#CTBO COMEPIKUT CPEACTBO 3aXBaTa o0pasila 1 MeXaHn3M ero Iepeme-
II[eHUsI, HOCUTEJJb 00pasiia B BUJe KOJIbIa, IPOPUINPOBAHHOTO II0 BHEIITHEeH
OKpyskHOCTH. CpeACcTBO 3aXBaTa COAEPIKUT ILIAT(POPMY, ABe Maphl POJIHUKOB,
IIOIIAPHO PACIOJ0KEHHBIX Ha IIPOTUBOMIOJIOKHBIX KPadX MJIAT(POPMBEI 1 BbI-
IIOJITHEHHBIX C dJIeMEeHTaM1 B3aMMOAeHCTBUA ¢ HOCUTeJIeM o0pasia, u Ipu-

http://nanobuild.ru K copiepXXaHuio



2015 - Tom7 - N21/2015 - Vol.7 - no.1 Nanobm
Ob30P IMATEHTOB HA U30BPETEHHA, NNOJIE3HBIE MOAEJTH, TPOMbILUJIEHHBIE OBPA3LbI

BOJI IIepeMeIlleHusI POJIUKOB BIOJb TOPU30HTAJIbHON ocu. MexaHU3M Iepe-
MeIeHusA cpeacTBa 3axBaTa cofep:KuT U-o0pasHyi0 paMy, COeIUHEHHYIO
C IPUBOJOM IIepeMeIeHUs BAOJb BEPTUKAJIbHOI OCH, YCTAHOBJIEHHBLIM Ha
OCHOBaHUU ycTpoiicTBa. U-o0pasHas paMa CBOMMU IPOYIITUHAMY OXBaThIBa-
eT mIaTopmMy cpecTBa 3aXBaTa 00pasia, U Ha HUX IIOPO3HDb YCTAHOBJIEHBI
IIPUBO/I IIOBOPOTA CPEACTBA 3aXBaTa BOKPYT TOPU30HTAJIBHON OCU U ITPUBO/T
BpAIlleHUsI OJJHOT'O M3 POJUKOB. ¥ CTPONCTBO IIO3BOJISIET BBINIOJHATH HE3a-
BHCUMbIe (DYHKIIUY OPUEHTAIINN U IIepeBopoTa o0pasiia paboueil mOBepXHO-
CTHIO BBEPX WJIU BHU3, PYHKIINIO MEeXaH3Ma MeKOIePaIluOHHON Iepenayun
obpasIia U3 OAHOU KaMephl KJlacTepa B APYTryio 0e3 mepeBopoTa M OpUeHTAa-
muu obpasma [9].

Cnoco6 nony4yeHus HAaHOAUCNEPCHbIX NOPOLLKOB U YCTPONCTBO
ana ero peanusauuu (RU 2533580)

I'pynna n3o06peTeHUT OTHOCUTCA K IMOJYUYEHUI0O HAHOAUCIIEPCHOTO MO~
pormika okcuga amsoMuHusa. Cnocobd BKJIOUYAET MOJAYY B MpegKaMepy II0-
POIITKO0OPa3HOTO aJIOMUHUA ¥ IEPBUYHOTO aKTUBHOIO I'a3a, X CMeIInBa-
HUe, BOCILJIAMEeHeHEe MeTaJJIora30Boi CMecH B IpeJiKamMepe ¢ 00ecrieueHueM
ImepeBojia aJIOMUHUA B radoBYI0 (pady 3a cUeT caMOIIOAAepPsKUBAIOIeiics
BK30TepPMUUECKOIl peaKIuu, Iogady o0pasoBaBIlleiicad CMeCu B OCHOBHYIO
KaMepy CrOpaHusd ¢ JOKUTAaHMEM MeTaJjljia B ra3oBoii (hase Ipu mogaue BTO-
PUYHOTO aKTUBHOTO r'a3a — BO3JyXa — 1 00pasoBaHHEM KOHIEHCUPOBAHHBIX
IPOAYKTOB cropaHusa. CTeHKU IIpegKaMephbl OXJaKJal0T U IpeJoTBpaIa-
0T HAJUIIaHWe Ha HUX KOHAeHCUPOBAHHOM (ha3bl IIyTeM IIOJaUul B IIpeaKa-
Mepy XUMHUUYECKHN HeNTPaJbHOTO II0 OTHOIIEHUIO K aJIOMUHUIO ra3a. B oc-
HOBHYIO KaMepy CTOPaHUA JIJA OXJIaKIEeHU MOJAI0T NTUCTUIIUPOBAHHYIO
Bony. IloyueHHBIe KOHIAEHCUPOBAHHBLIE MPOAYKTHI CTOPAHUSA COBMECTHO
C JUCTUJIIMPOBAHHOI BOJO¥ IMOJAIOT B YCTPONCTBO OTOOPA, 3aTEM OXJIAMK-
IaroT 00pa3oBaBIIYIOCA CYCIIEH3MIO KOHJEHCUPOBAHHBIX IPOAYKTOB Cropa-
HUS C BBIJEJEeHUEM 13 Hee HAHOAUCIIePCHOTO MMOPOIITKa OKCHUIa AJIIOMUHUA.
YacTp cycmeH3WM TOCJe TONOJHUTEJIbHOTO OXJIaKAEHUs BO3BPAIIAOT
B YIIOMAHYTO€ YCTPOMCTBO oTOopa. IlpemioskeHo TaKKe yCTPONCTBO IJis
OCYIIlEeCTBJIEHUA JaHHOTO criocoba. ObGecreunBaeTcsA MOBBIIIIEHNE ITTPOU3BO-
IUTEJBHOCTH CIIOCO0a MOJIyUeHUsT HAHOAUCIIEPCHOT'O MOPOIITKa U CTa0UJIb-
HocTu paboTsl yeTpoticTBa [10].
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Cnoco6 nony4exus yNbTpagMCNEPCHbIX NOPOLUKOB CNABOB
(RU 2533622)

MN3o06peTerHre OTHOCUTCA K O0JIACTU METAJIIYPTHUH U MOMKET ObITHL HC-
MMOJIb30BAHO MJIS IIPOM3BOJICTBA YJIBTPAAUCIEPCHBLIX MHOPOIIKOB CIIJIABOB.
Croocob mosryueHUsT yJIbTPAAUCIEePCHBIX ITIOPOIIKOB CIJIABOB C PasMepaMu
yactuil 5—200 HM u ygeabHOM moBepxHocThio 80—170 M2/r BKJIOUYAET IIO-
Iavy IMOPOIIKAa MCXOAHON CMeCH OCHOBHOTO U JOMOJIHUTEIHLHOTO METaJJIOB
co cpegauM pasmepoM yacTuil 100—150 MKM IIOTOKOM MHEPTHOTO IJIa3MOO-
OpasyIoIlero rasa B peakTop ra3opaspAgHON IIJIa3Mbl, UCIIapeHre NCXOIHOI
CMeCH OCHOBHOTO U JOIOJHUTEJIHLHOTO METAJJIOB, OXJAKAeHNe IMPOIYKTOB
TEPMUYECKOT0 PA3JJIOKEHU OXJaKIa0IMM MHEPTHBIM I'a30M U KOHJeHCa-
U0 TTOJTYUEHHOTO YJIBTPAAUCIEPCHOTO IMIOPOIITKA CIIJIABOB B BOMOOXJIAMKIA-
eMoii mpueMHOII KaMmepe. IIpu oxJaKaeHuN IPOAYKTOB TePMUUECKOTO pas-
JIO}KeHUsT 00ecIeuynBaOT UX IIepPeMeIlINBaHle B 30HE OXJIaKIeHUs (paxesa
9JIEKTPOMATrHUTHBIM II0JIEM, CO3JaBaeMbIM 3JIEKTPOMATHUTHBIM IIepeMe-
IIIUBATEJIeM, PACIIOJOKEeHHBIM C BHEIITHEH CTOPOHBI 30HBI OXJIAMKIACHUA pe-
axTopa. [losmyuaroT yabTpaguciepcHble HAHOPa3MepPHbIe MOPOIITKY CIIJIaBOB
C PaBHOMEPHBIM pacmupefejieHreM B HUX KOMIIOHeHToB [11].

Taxoce npeacmaenﬂmm unmepec ona cnevyuaaucmoeé cneaymugue
u306pemeuuﬂ 6 001aCcmMU HAHOMEXHOL02UL:

e ToukoaucmepcHas OpraHMYecKas CYCHeH3Us YIJIePOIHBIX MeTaJlJICO-
IepsKaliunx HAHOCTPYKTYpP u cuocob ee maroroByenus (RU 2515858)
[12].

Hucnepcus yriaepoaubix HaHOTPYOOK (RU 2494961) [13].
Komnosunusa nasa apMUPOBAHUSA CTPOUTENLHBIX KoHCTpyKInui (RU
2493337)[14].

® ApMHPOBaHHBIN ILJIACTUHUYATBLINA 5JIEMEHT W3 IPHUPOSHOTO HJIN KOH-
IJIOMEPaTHOT'O KaMHSA M €0 MHOTIOCJOMHoOe 3aniuTHoe mokpeiTue (RU
2520193)[15].

¢ (Cmoco0 M3roTOBJIEHUSI UYBCTBUTEJIHLHOTO 3JIEMEHTA JAaTUYNMKOB I'a3oB C
yraeponabiMu HaHOTPpYOKamu (RU 2528032) [16].

e (Cmoco0 ympouyHeHUs MeTaIMYeCKUX HU3INeJUuil ¢ HoJydeHueM HaHO-
CTPYKTYPHUPOBAHHBIX ITOBEPXHOCTHHIX cjoeB (RU 2527511) [17].
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Cmoco6 mpousBoAcTBa MUKpoOHIIapuKoB um MukKpochep (RU 2527427)
[18].

Crocob 13roTOBJIEHUS COJTHEUHOT'0 9JIEMEeHTa U MOAYJIb COTHEUHBIX dJIe-
menToB (RU 2532137) [19].

Cooco6 HameceHMs HAHOAJIMAa3HOTO MaTepuaja KOMOMHUPOBAHHONM
aJeKTpoMexaHuueckoi oopadorkoii (RU 2530432) [20].

TaugeMHBIN cOTHEUHBIN (poTorrpeodbpasoBaTesb (RU 2531767) [21].
Croco6 nmoryueHusa Kepamuueckoro niankepa (RU 2531960) [22].
Crroco0 yIbTpa3ByKOBOM (DMHUIITHON 00pabOTKY AeTajieil 13 KOHCTPYK-
IIMOHHBIX ¥ NHCTPYMEHTAJbHBIX CTAJIeH U YCTPOMCTBO AJI €r0 OCYIIeCT-
BieHud (RU 2530678) [23].

Croco6 mosyueHUsI CTaOMJILHBIX CYCIEH3UH MeTaIMUeCKHUX HaHoua-
CTUIL ¥ CTaOUJIbHBIE KOJIJIOUAHBIE CYCIIEH3U N, IIOJYUeHHbIe TAKUM CIIO-

cooom (RU 2536144) [24].
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THE REVIEW OF PATENTS FOR INVENTIONS, UTILITY MODELS, INDUSTRIAL MODELS

FPATENTS
fFOR
INVENTIONS

UDC 608; 69.001.5

VLASOYV Vladimir Alexeevich, Ph.D. in Engineering, Expert, International Academy of Engineering;
Gazetny per., block 9, bld.4, Moscow, 125009, Russian Federation, e-mail: info@nanobuild.ru

NANOTECHNOLOGICAL INVENTIONS AND NANOMATERIALS
PRODUCE A PROFOUND EFFECT IN DIFFERENT AREAS OF ECONOMY

The inventions in the area of nanotechnologies and nanomaterials produce a
profound effect in construction, housing and communal services and adjacent eco-
nomic fields as they allow us: to increase mechanical strength, coefficient of elas-
ticity, alkali resistance and temperature of products vitrification; to obtain nano-
structured coatings with the property of shape memory on the steel; to raise the
dynamics of coal burning and its full burnout in the boilers of thermoelectric power
station; to produce metal nanopowders with increased stored energy 10—15% etc.
For example, the invention «Epoxy composition for high strength, alkali resistant
structures» refers to epoxy composition used as a binder for production of high
strength, thermal- and alkali-resistant glass-fiber material which can be applied
in the manufacture process of construction reinforcement to strengthen concrete
structures. The invention «The method to produce nanostructured reaction foil»
can be used to join different materials including metal alloys, ceramics, amorphous
materials and elements of microelectronic devices that are sensible to the heating.
This process provides decreased labour-output ratio and energy consumption as
well as the condition to manufacture foil with specified stored energy and high me-
chanical properties. The invention «The method of intensification of burning low-
reactionary coal in the boilers of thermoelectric power station» refers to the ther-
mal energy and can be implemented at the thermal plants. The increased dynamics
of inflaming and burning leads to full burnout of powdered-coal low-reactionary
fuel and decreased mechanical underfiring.
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The specialists may be also interested in the following inventions: fine dis-
persed organic suspension of carbon metal-containing nanostructures and the
method to produce it; the dispersion of carbon nanotubes; the composition for
reinforcement of building structures; the reinforced plate element made of nat-
ural or conglomerate stone and its multilayer protective coating; the production
method for sensible element of gas detectors with carbon nanotubes; the method
to strengthen metal products with obtaining nanostructured surface layers; the
production method for microballs and microspheres; the method to apply nanodia-
mond material by means of combined electromechanical treatment; the production
method for stable suspensions of metal nanoparticles and stable colloid suspen-
sions, etc.

Key words: nanotechnologies, nanostructures, nanomaterials, nanopowders,
nanocomposites, nanoparticles, nanotubes.

DOI: dx.doi.org/10.15828/2075-8545-2015-7-1-82-104

Epoxy composition for high strength, alkali resistant structures
(RU 2536141)

The invention refers to epoxy composition used as a binder for produc-
tion of high strength, thermal- and alkali-resistant glass-fiber materials
which can be applied in the manufacture process of construction reinforce-
ment to strengthen concrete structures. There is a description of polymer
composition which contains epoxy diane oligomer 9]1-20, isomethyltotra-
hydrophthalic anhydride (iso-MTHPA), catalyst of polymerization-2,4,6,-
tris(dimethylaminomethyl)phenol and nanomaterials of carbon type [1].

The development of polymer matrix of composite material is an im-
portant technological task as many properties of polymer composition ma-
terials are determined by it. By means of selection of the composition and
properties of the filler and the binder, their ratio, it is possible to obtain
materials with required combination of performance and technological
characteristics.

The technical result is the increased mechanical strength, coefficient
of elasticity, alkali resistance and temperature of vitrification for the
products based on the proposed composition. This is possible because the
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epoxy composition of hot hardening as a binder for production of glass-
fiber materials comprises epoxy diane oligomer 9]1-20, isomethyltotra-
hydrophthalic anhydride (iso-MTHPA) and catalyst of polymerization.
According to the invention it contains nanomaterials of carbon type as a
modifying additive: carbon nanotubes (CNT) or carbon nanofibers (CNF),
or a mixture of carbon nanomaterials (fullerenes, nanotubes, nanofibers,
smut carbon).

The method to produce nanostructured reaction foil
(RU 2536019)

The invention refers to powder metallurgy, in particular to the tech-
nology of production of multilayer reactionary foils. It can be used to join
different materials including metal alloys, ceramics, amorphous materi-
als and elements of microelectronic devices that are sensible to the heating
[2]. The initial mixture of components is treated with cold rolling to make
it band-shape. The band is subjected to clad rolling between the layers of
plate metal (for example, aluminium) with crimping of reaction mixture
from 30 to 60% . The obtained foil contains clad exterior layers of plate
metal and interior reaction layers with reagents which size is 10—-100 nm.
This process provides decreased labour-output ratio and energy consump-
tion as well as the possibility to manufacture foil with specified stored en-
ergy and high mechanical properties.

These are technical results of the proposed invention:

obtaining of reactionary foils within a wide range of compositions;
obtaining of reactionary foils with specified stored energy;

obtaining of reactionary foils with high mechanical characteristics;
decreased labour-output ratio and energy consumption.

The method to produce nanostructured reaction foil consists of three
operations which can be considered on the example of the system Ni—Al.

At first the initial mixture of nickel and aluminium powders, molar re-
agent ration can be for example 1:1, is subjected to high power mechanical
treatment in high-speed planetary-ball mill for 4—5 minutes in the atmo-
sphere of inert gas under the pressure 1-5 at. In this case the ratio of balls
mass to the mass of the initial mixture is (5—40):1, diameter of the balls is
2—8 mm, the frequency of cylinders rotation in mill is 1800—-2500 rotations
per minute.
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Then the obtained composition nanostructured particles Ni/Al are
subjected to cold rolling. This process allows reactionary powder to have
shape of the band.

At the second stage the molded environment of reagents is subjected
to clad rolling between the layers of plate metal (for example, aluminium)
with crimping of reaction mixture from 30 to 60%.

Thus the produced nanostructured foil contains clad outer layers of
plate metal and inner — without pores nickel/aluminium reaction layers
with reagents which size is 10—-100 nm.

The method to obtain nanostructured coatings with the property
of shape memory on the steel (RU 2535432)

The invention refers to metallurgy, in particular to application of
coatings with the property of shape memory. The method to obtain nano-
structured coatings with the property of shape memory on the steel surface
includes application of powder based on Ni with the effect of shape memory
on the steel surface, heat hardening with the temperature up to 100°C and
further cooling in liquid nitrogen, plastic deformation of the produced sur-
face in three stages under the heating [3]. After each stage of plastic defor-
mation baking is performed. The powder used in this process possesses the
effect of shape memory and contains the components, mas% : Ni — 41-44,
Cu — 5-10, Ti — the rest. Before application of coating the mechanical ac-
tivation of the powder TiNiCu in vacuum is performed. The powder is ap-
plied by means of high-speed gas flame sputtering. The obtained TiNiCu
coating with the effect of shape memory is characterized by increased me-
chanical properties due to raised adhesion, decreased surface porosity and
the plastic properties of the structure are improved owing to formation of
nanostructure.

The method of intensification of burning low-reactionary coal
in the hoilers of thermoelectric power station
(RU 2535425)

The invention refers to heat-power engineering and can be used at
the thermoelectric power stations (TPS). The method of intensification of
burning low-reactionary coal in the boilers of TPS includes inflammation
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and burning of powdered-coal low-reactionary fuel along with introduc-
tion of aqueous emulsion with nanoadditive in the form of soluble taunit.
The technical result is the increased dynamics of inflaming and burning
and full burnout of coal in the boilers of TPS [4]. It is possible to achieve
the technical result if aqueous emulsion with nanoadditives in the form
of soluble taunit gets into furnace through drawdown burners. Through
thermal radiation and light impact of flame body in furnace soluble taunit
as a photosensitizer generates singlet fed oxygen. Oxygen in high-stable
singlet state possesses energy by 94,2 kJ/mole (0,98 eV per molecule)
more than in stable state, that results in decrease of activation energy
of chemical reaction of burning and increase of the rate of the oxidation
of organic part of coal and raise of the inflammation and burning rate in
general. The increased dynamics of inflaming and burning leads to full
burnout of powdered-coal low-reactionary fuel and decreased mechanical
underfiring. Thus introduction of aqueous emulsion with nanoadditive in
the form of soluble taunit makes it possible to increase dynamics of burn-
ing and fullness of burnout of powdered-coal low-reactionary fuel in the
boilers of TPS and there is no need to use mixing, low-efficient in these
conditions, equipment which worsens aerodynamics of powder flow and
negatively affects on efficiency of burning in general. The method of in-
tensification of burning of low-reactionary coal in boilers of TPS includes
inflammation and burning of powdered-coal low-reactionary fuel and is
characterized by introduction of aqueous emulsion with nanoadditive in
the form of soluble taunit.

The method to produce metal nanopowders with increased stored
energy (RU 2535109)

The invention refers to powder metallurgy, in particular to obtaining
of nanopowders of metals with increased stored energy [5]. It can be used
to raise reaction ability of nanopowders in the processes of baking, burn-
ing and in energy saving technologies. The sample of the nanopowder is
exposed to rays of accelerated electrons which energy is not more than 6
MeV in vacuum and the positive charge of inner part of metal particle is
provided. The thickness of the sample doesn’t exceed the length of electron
track. That results in increase of stored energy by 10-15%.
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Dispersed composition material
(RU 2534479)

The invention refers to welding, in particular to production of pow-
ders used for plasma-powder welding deposition of antifriction reinforc-
ing coatings when wear-resistant details are manufactured. The dispersed
composition material for welding deposition of antifriction coatings based
on aluminium bronze contains, mas.%: 0,5—2,5 nanopowder of alumini-
um oxide with particles which size is 20—-140 nm; powder of aluminium
bronze — the rest. The use of composition material allows increasing hard-
ness and wear-resistant of the coatings or welds [6].

The method to produce nanopowders
(RU 2534477)

The invention refers to powder metallurgy, in particular to produc-
tion of nanopowder. Powder basic material in the form of micrograins
which size is 20—60 ym and which consists of particles with the size 0,1—
3 um and binder which evaporation temperature is not more 300°C, taken
in the quantity 5—25 mas.%, is introduced into the flow of thermal plas-
ma. That leads to production of nanopowders without admixtures of raw
stuff [7].

The method for production of nonwoven nanocomposite material based
on polyamide-6 (RU 2533553)

The invention refers to the method for production of nonwoven nano-
composite material which can be used in the area of medicine and filtra-
tion. The principle of the method for production of nonwoven nanocom-
posite material is that basic components are mixed in extrusion machine
and catalytic synthesis of polyamide-6 is performed in the reaction part
of extrusion machine. Then by means of the method of electric extrusion
fibers are obtained from the melt of polyamide-6. The initial mixture con-
tains montmorillonite and e-caprolactam as the initial monomer. Due to the
invention it is possible to decrease energy consumption for production of
nanocomposite material and decrease the quantity of technological stages
and regulate the structure of the ready material.
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The device of sample orientation for nanotechnological complex
(RU 2533075)

The invention refers to nanotechnology and can be used in automat-
ed transport systems of moving and positioning of the sample in vacuum
and controlled gas environment. The device contains the tool to capture
the sample and mechanism for its transportation, the ring-shape carrier
of the sample profiled by the outer circle. The tool for capture contains a
platform, two pairs of rollers disposed on the opposite edges of the plat-
form and performed with elements of interaction with the sample carrier
and transmission which displaces rollers along horizontal axis. The trans-
portation mechanism of capture tool includes U-type frame connected with
transmission along horizontal axis fixed at the base of device. The device
allows performance of independent functions of orientation and flipping
of surface sample up or down, function of in-process transportation of the
sample from one chamber in cluster to another one without flipping and
orientation [9].

The method to produce nanodispersed powders and device to perform it
(RU 2533580)

The group of inventions refers to production of nanodispersed pow-
der of aluminium oxide. The method includes supply of powder alumini-
um and initial active gas into prechamber, their mixing, inflammation of
metal-gas mixture in the prechamber along with conversion of aluminium
in gas phase due to self-sustaining exothermal reaction, supply of the ob-
tained mixture into main combustion chamber, afterburning of metal in
gas phase along with supply of the second active gas, air, and formation
of condense combustion products. The walls of the chamber are cooled and
protected from pickup of condense phase by means of supply of chemical-
ly neutral (respect to aluminium) gas into prechamber. To cool the main
chamber distilled water is supplied. The obtained condense combustion
products with distilled water are supplied together into takeoff device,
then the formed suspension of condense combustion products is cooled
with extraction of nanodispersed powder of aluminium oxide from it.
Some part of the suspension after being additionally cooled is returned
to the takeoff device. The device to perform this method has been also
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proposed. The result is increase of performance of the method and opera-
tional reliability of device [10].

The method to produce ultradispersed powders of alloys
(RU 2533622)

The invention refers to metallurgy and can be used for production
of ultradispersed powders and alloys. The method of production of ultra-
dispersed powders of alloys with the particle size 5—200 nm and specific
surface 80—170 m?/g includes supply of powder of initial mixture of the
basic and additional metals with average particle size 100—150 ym in the
form of inert plasma-forming gas into reactor of gas-discharge plasma,
evaporation of the initial mixture of the basic and additional metals, cool-
ing of thermal decomposition products with inert gas and condensation
of obtained ultradispersed powder of alloys in water-cooled inlet cham-
ber. When thermal decomposition products are cooled, one provides their
mixing in the zone of flame cooling with electromagnetic field created by
electromagnetic mixer which is on the outer side of reactor cooling zone.
The result is ultradispersed powders of alloys with even distribution of
elements in them [11].

The specialists may be also interested in the following inventions:

® Fine dispersed organic suspension of carbon metal-containing nano-
structures and the method to produce it (RU 2515858) [12].
The dispersion of carbon nanotubes (RU 2494961) [13].
Thecompositionforreinforcementofbuilding structures(RU 2493337)
[14].

¢ The reinforced plate element made of natural or conglomerate stone
and its multilayer protective coating (RU 2520193) [15].

¢ The production method for sensible element of gas detectors with car-
bon nanotubes (RU 2528032) [16].

¢ The method to strengthen metal products with obtaining nanostruc-
tured surface layers (RU 2527511) [17].

¢ The production method for microballs and microspheres (RU 2527427)
[18].
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¢ The production method for solar element and the module of solar ele-
ments (RU 2532137)[19].

¢ The method to apply nanodiamond material by means of combined elec-
tromechanical treatment (RU 2530432) [20].
Tandem solar phototransducer (RU 2531767) [21].
The production method for ceramic slurry (RU 2531960) [22].
The method of ultrasound final polishing of the details made of con-
struction and tool steel and the equipment to perform it (RU 2530678)
[23].

e The production method for stable suspensions of metal nanoparticles
and stable colloid suspensions (RU 2536144) [24].
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