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I.
TKaHu ¢ MeTansIn4eCKMM KOMMNOHEeHTOM Ansa 3awuTtbl ot MU "’

2 TUNa 3awWMuTHbIX TKaHen ot AMU

OmBITHAe 0Bpasitst koNGHHHpoBaKHI Hirreit (06p. 2, 4. 6)

A heKTUBHOCTb 3IKPaHUPOBaAHUS:
B HuskoyactotHom gmanasoHe 0.3-1300 Mly - 70-30 dB;
B BbicOko4yacToTHOM AnanasoHe 8.4-16 Ty - 22-16 dB.

TkaHb — npoBorsoka Cu-Nb (NMMIMN3-MH6-Cp -5 0,06)
¢. Bekaert (benbrus) HIMMN HaHoanekTpo — OO0 TEKC-LUEHTP

YoenbHoe anekTpudyeckoe conpotuenerHne ctanu (0,103...0,137 OmM-MM2/M) Ha nopsaok bonblue, Yem y
mvean (0,0172...0,0180M-MM2/M), YTO HErATUBHO OTPAXKaAETCH Ha SKPAHUPYIOLLIMX CBOMCTBAX TKaHW.




AddheKT aHOMarMbHOro NOBbLILWEHUA NPOYHOCTU B
HaHOCTPYKTYPHbIX in situ komno3sutax Cu-Nb
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B anekTpoTexHuke Ncrnonb3yoT BbICOKONPOYHbIE,
ANCNEePCUOHHO-TBEPAEIOLLME CMaBbl HA OCHOBE
Cu-Zr, Cu-Cr, Cu-Cr-Zr, Cu-Mg, Cu-Ni-Si-Mg, Cu-Be

Ceonctea paspabotaHHbix Cu-Nb npoBogoB Aaneko

npeBoCxXoaAdAT CBOMCTBA MMPOBbLIX aHaJ10roB.

Tensile strength Rm [MPa]
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superwires

AddheKT aHOMarNbHOro NOBbLIWEHNUA NPOYHOCTU B
HaHOCTPYKTYPHbIX in situ komno3sutax Cu-Nb
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HedopmaumoHHoe ynpoyHeHUue
Cu-Nb; Cu-V u Cu-Fe nposopos
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lNMpoyHOCTHLIE U aneKkTponpoBoaHble cBoncTBa Cu- Nb npoBoaos 6
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“*HAHO3MEKTPO
TOV

cynepnpoBoAa

npO,El,yKLIMFI n TeEXHONOrmun

TY-3517-002-90657761-2016
«['lpoBo4 MMKPOKOMMO3ULMOHHbLIN BbICOKOMPOYHLIN,
BbICOKO3JTEKTPONPOBOAHbLIN KPYIIbIU
Ha OCHOBe cnrasa Medb-HNobum»

OwameTp npoBopos ot 0,03 mm o 12 mm

,D,OCTI/IFHyTbI coyeTtaHungd I'IpOHHOCTI/I n SJ'IeKTpOI'IpOBO,EI,HOCTI/IZ
BbicoKkonpoYHbIie npoBoaa

OB=1400-1500 MIMa n anekTponposoaHocTb ~ 55 % IACS,
BbICOKO3MEKTPONPOBOAHbLIE MPOBOAA:

OB =800-900 MIMa n anekTponposogHocTb ~ 83 % IACS.




CrabmnbHocTb cBoMucTB Cu-Nb nposopos

NMPUN BbICOKUX TemMnepartypax
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Bbicokuin ypoBeHb CTabuUnbHOCTU

CBOWCTB CBS13aH C 0COBEHHOCTAMM
MWUKPOCTPYKTYPbl — OTHOCUTENLHO
HeBbICOKas NNOTHOCTb AUCIOKaLUWun,
Hanuymne doparMmeHTUpPoOBaHHON
MUKPOCTPYKTYpbl (0coboe cTpoeHne

rpaHnL MexxdasHbIX N 3ePEeHHbIX))
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YctanocTtHasa npoyHoctb Cu-Nb npoBogosB '3

AKcuarnbHbl€e YCTarloOCTHbIEe UCMbITAHUA Ha pacTsXeHne NpoBOANIN Ha pa3pbIBHOW
MawunHe 100 kN MTS, 3agaBas cuHycomganbHyo dopMy MpUNoXeHUs Harpysku c
yactoton 10 I'y. MpruMeHAann 3HaKONOCTOSAHHOE HanpsiXeHue ¢ KoaPULNEHTOM
acummeTpun (R = 6,1/ Gmax) P@BHbIM 0,1. [1py 3TOM MakcnmanbHoe NPUIIoXeHHoe
HanpskeHne Bblonpanm 6rmskum K npeaeny Teky4yecTu

1500 ——

I T T T l T T

- 0 295K
1400 |- A 77K
A A

@

0

I

a

=

@

2

3

thél‘:U 1300 | A A 77 K lpeaen TekyyecTtn _

3 = Monoca pas6poca

0 ¢ 1200

E § f 00

- ] ; 0 0° A s ]

g x 1100 | 295k Mpeaen TekyyecTy 7

3 e - Monoca pasbpoca

cC I 1000 £ | 1 ] ] | 1 1 1 1 1 1 | 1 ] ol 9
2000 4000 6000 8000 10000

Yucno UMKNOB 40 paspyLUeHus




TB3N
POCATOM

7>
Bbicokana cToMKoCTb K u3rmby npoeogoe Cu-Nb Q’

MpoBonoka OunameTtp, MM oB, MlMa Yucno nepernbon

TOHKME nNpoBoAa BblAepKMBatoT
Cu-Nb 0.3 1411 1741 B 4-5 pa3 bosnblue nepernbos,
bnarogaps ynpo4yeHuto
CBEpPXTOHKUMU BonokHamu Nb

Cu 0,3 421 375

T

N 25
FLOT M.

OOMOTOYHbLIUM NpoBOA
3,0 X 5,8 mm
Ckpytka B @ 12,7 mm

Fig. 3. SEM cross-section image showing the keystone shaped wires and

£° = ln{l+(wf'[w+ 2R])}

Nedopmauma pacTAMKEeHUA Ha HAPYKHOKW NOBEPXHOCTW NPOBOAA

& =In {1 —(wf[w+ ZR])}

Nedopmayma CHaATUA HA BHYTPEHHel NoBepXHOCTU NpoBoaa

Mpu TonuwmHe nposoaa (W) = 3,0 Mm 1 npu paauyce HamoTkK (R) = 6,35 mm aedopmaupmm u3rmba

o ?  umeloT BennumHy 15-16%, 4To NpeBbIlLAET BENMYUHY OTHOCUTE/NIBHOIO YAAMHeHMA - 4%
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Boicokaa pagunaumoHHoasa ctomkoctb Cu-Nb nposopos 6

Hanunyne B HAHOCTPYKTYPUPOBAHHOM MWUKPOKOMMO3ULIMOHHOM MPOBOLAHUKE CUCTEMbI
Cu-Nb pa3BuTthbIx, 6r1aronpusTHO OPUEHTUPOBAHHBIX BHYTPEHHUX (Pa30BbIX rpaHnLy
pasgena obecrnevynBaeT aHHUMMNALUUIO paanauuoHHbIX 0edEKTOB.

[MpoBogHMKK, BbINOMHEHHLIE U3 Cu-Nb
MUKPOKOMMO3MLIMOHHOIO Matepuana He nogsepkeHol
aerpagaumm anekTponpoBoasLLMX N MEXAaHNUYECKNX

CBOWCTB B MpoLecce BCEro cpoka crny>kobl B A4epHOM
ocTpoBe peaktopa ASC

PagnaunoHHble noBpexaeHus

HeT noBpexaeHun !

MIT, 2011
MRS BULLETIN « VOLUME 35 « DECEMBER 2010 « www.mrs.org/bulletin
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JIeHTOYHbIN MUKPOKOMMO3ULMOHHbIN 3KpaH Cu-Fe @
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Pa3mepbl nneteHku 2, 3, 4, 5, 6, 8, 10, 12, 16, 20, 24, 32 mm.

[neteHkun NMN3AM n NB3MC moryT nsrotaBnmBaTbCs B OANH UITN HECKONBLKO CIOEB
[MTnoTHOCTb Ka)kgoro cnos nrneteHkn He meHee 90%.

O PeKTUBHOCTb 3KpaHupoBaHust Ha Yactote 30 MIu, ot 45 oo 80 ab

B 3aBUCUMOCTU OT ANAMETPA N KONMYECTBA CITOEB MNIIETEHKN.
Mpo4YHOCTL NPUMEHAEeMOU NPOBONIOKU NpeBOoCXoAUT MeaAHYI0 B 3 pa3a.

LLnpuHa neHtol 10, 20, 25, 30, 40 mm.

TonwwmHa nentbl oT 0,20 go 0,25 mm.

[neteHku NMOM n N3MC moryT nsrotaBnmeaTbCH B

OLWH UMW HECKOSMbKO CII0EB MO XeNnaHU 3aKasyumka.

JKpaHupyroLwas cnocobHocTb neHTbl oT IMU npu 50%

nepekpbITUKN cocTaBnsaeT He MeHee 65 ob Ha yacToTe

TVY 4833-023-66158671-2018 30 MrLl,, n 58 ﬂ,E Ha YyactoTte 30 MrLl, npun NpuMeHEHNN
neHtbl JIGM MHOC nnto JIOM MHOn.
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NoBe PXHOCTHOE nepexoanHoe conportuBrieHne
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3akiIroueHue '9

Pazpaboranbl ¥  KOMMEpPYeCKH  JOCTYNIHbBI  BBICOKONPOYHBIEC
BbICOKOJICKTPOINPOBOAHbIe MUKPOKOMIIO3UIIMOHHBIC TPOBOJA HA OCHOBE
ciiiaa Cu-Nb, Koropbie MOryT ObITh MCIOJb30BAHUM B CHCTEMAaX
IKPAHMPOBAHUS PA3JTUYHOIO THIIA Kaldesiei.

IIpoBona Ha ocHoBe cmiaaBa Cu-Nb oOmagawTr TemmneparypHoul
CTA0MJIBHOCTHLIO BILIOTH 10 450 C, BbICOKON pPagMAIIMOHHOU CTOMKOCTHIO,
BbICOKOH YCTAJOCTHOM NPOYHOCTHIO, 0J1arogaops BOJIOKHUCTOMY CTPOEHUIO
YIPOYHAKUIEI0 KOMIIOHEHTA, ONPeaAeICHHBIM 00pa30M OPHMEHTHUPOBAHHOIO
10 OTHOIEHHUI0 K MATPUYHOMY MATEePHAJTY.

IlpuMeHeHHEe TOHKHUX M 0€000 TOHKHX MHMKPOKOMIIO3UIMOHHBIX
NpoBOAOB ¢ MNpo4yHOCTHLI A0 1500 MIla nemaer BO3MOKHBIM CHHMKEHHE
MacChl JKpaHa, YMeEHbIIeHHMEe auaMeTpa Kkaleias 0e3 1morepu ero
IKCIIYATAIUOHHBIX CBOMCTB.
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