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AXWFT No/BEA Cu-Sn I Nb/jKAS Cu-Sn R b Nb.Sn FBRMEK, TWHR:
BEA-EERE LEROSRRTEAN (4 0.1pm), B NbSa SR HIKXTFEER #9E
BER KK B S-S RE LA KH NbySa ERFTE, T Nb 9y B &R/, HEFIE
S NRBRE K, B, FERNZELSRR/ IRIEIEN, BABRASREER
T2, B BEREATNE A, YB Nb,Sa f9 {110}, {100} MK F i SEIK.
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Nb/[E# Cu-Sn Hif bAERKK NbSn FRFEHACEREEEmmEA, EXEK
KARIVLEITTFERRD, Macphail FAM ZERFFE Nb/HKA Sn AE L NbsSn BREK
HENWEIZE 950—1150°C XEAEKH NbsSn BLUE, HREEETENAH.
424 T NbSn SRIBRANAE KR BY BB R/ TURFE RSB HER.

AXHIFET Nb/Cu-Sn FE L NbSn BRHAEK. ¥ Cu-Sn £EMbTFER(650—
800°C) if, B (2909 0.1pm) HEABKILRE R, EHEKEUSRABIINGR2ET;
Cu-Sn &L THRAGET 1000°C), £KH NbSn RRNAHE, HiL Nb AERR 4
IR 1um) , HEFIBE SNR R R A(A A 4om), 31 BE. BATANEERA/ NG
NEZER/TIFIBHEN: Y Cu-Sn & &4 TEBEFHEIFRE (900°C K, HIHE sn
B2 19wt%, BEIfHE Sn BZY 6wt%), AEBHY NbSn SRIEH-S5H% Mg
fel.  Nb/#E# Cu-Sn FRHE EAKE NbSn RELH'S Nb/HA Sn R LKA NbsSa
RNERARKESR, EEANL FRMATAERIEH.

I E P H ERAH B R B RIS IS AR, BRI S B0 10 R0 13wi%,

BRT —H SR N SEHRB T 3.6wt% 1 Ze, B H, £03544 Nb,
HR2BELEEEABFBRERP DREM PR,
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%R BB R 650—800°C, 900°C, 1000°C, 1040°C, iK1 BE &b BRI ] 24 )L,
TN B R BE AR FR I [RL 4 JL AN

BATH S-10 AR FRUENEERARBEERALCENARERERN Cu-Sh 44
HITT L, ERERRARERN Cu-Sn &4 RMA, X NbSn BRZET TN, Fild
R ESR T @B NbsSn SRLEEFT T WM, 875 3 L SCmR[ 2],

%f Nb/Cu-Sn FE LA NbsSn, BRAGHEBHENE T BENEE.
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1. #Nb/E#A Cu-Sn R H k4K Nb;Sn

Al SEM %f 650—800°C AR NbsSn BT T REMMEE. B 12HGM1
5K, W LIEH NbsSn SRS, BATHE MBI ML % NbsSn ERNER, £
WER FRHSHS,

F v R T B R B Nb-Zr 3.6wt% /Cu-Sn 1 2886 # Nb/Cu-Sn HE AR
] NbsSn GERIBEIT T LR, JGEL 700°C 47 10, 32, 64, 100 /NN f5 NbsSn AR EIFE
KR~ RI4 650A, 7504, 890A, 1030A, 7F 10—100 /NG BB R~FSE 538K
HH 1.2 X 1072 A /sec. BIEHIER L 27004 (750°C X 48hr). ZERFAEIFRES
A& NbSn BRE S LR LARHEFOLRER, flanfE 8wl (750°c x
48hr) FF ORI L2 2000—5000 8 (A 2), WS HEFEHR (700°C X 100hr)
RO R B L4 1500—2500 A, RATEFEAMRERO SN AESKA 15
215, MHBRABBERTRET 6.
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B 1 NbsSn BNHBHTFBHERKE B 2 NbSn BREERTRBHEERRE
%6250, (710°CX 48hr + 750°C X 48hr) % 125000, (750°C X 48hr)

Cahn™ FEBTFE G IR P S RIN N G2 iR B R R K D E B A BEINME) 1, &
KRR R THEER, BN AFANENERNERSEPERTHEL.

MBATHEEZIAR NbsSn  G@hifnfs iRy BRtb & mP &k 2 2 3 M &
%, (BHRKKIBIF S ERBR, RPREK NIER NbSn BAKAREE) 7.
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BATN A HON_ LT DR MR & RF 2 IR 2 5k B0 LRI &, §lfﬁ${?ﬁﬁ[3]
43&’3%@% (FREREIIER 2000erg/cm?), MR E R SO BRI AIKES B4 CV
Co, VHZIAIREEN C,, 4R FRAZ N r i 2000 A I, T B URBRA c./c
1.026, MYRFE RSN C,/C, = 1/1.026, BIKBERANEAIRELINEBERRELHKRSS,
BRI 23 fir MK B R PR B D A R AT AR B BB A
SRS BRSATTERERIE(N Pt~ 1.6eV), B NbsSn &4 E(2130°C),
IR EREEECY 26V, HERESAITHEREFNEIERRN 1ev (Fiscmt (3] HrRE R
BRTE BEAENT ), EREZSArIRENIRE A 10%/sec, ZEERBRFNE 5% WEAIREZE, NbSn
REHERTEREIIEZ N 34, 700°C R AT 294 0.08¢V, BEIFEN R THEKEKN 04X
10724 /sec, FOSLREEREBRE .

2.7 Nb/#7A Cu-Sn @ L4 &) NbSn

B 3, B 4 BEEWH (BAE Cu-13wt% Sn) £ 1040°C X lhr RLEERE
NbsSn BRI EHE FBHERA. WRIEH NbsSn &NAA/NMRERES, I3 ARE,
KBRARRWERA, BRSEHRTAN 4pm, NBARKWFIELRELERE, AHR
B BRNEHRTAN lum, AEMBHENE NbSn EE, XI NbsSn 7 LIFE KM
B, B0 Nb BB b8, BEELAY 3.2um, MINEERESRIARINE, BEEWY
1.8pum, KN Cu-10wt% Sn FIBENFPEh R FRUBENEINE R LRER
—3, MR R EE NbSn 2 ENIBL .

B3 NbSn SRHEMETBRERT B4 NbSn ZREMEETDHEEL
%1680, (1040°Cx 1hr) %3300 f45° (1040°CX1hr)

B 5 8 Nb/Cu-13wt% Sn AFEL 900°C X 2hr PALEIGHET NbsSn SR
BTEHERAr. TUEHBENERSE 3, B 4 B0, EXENER/DN, SEERDE 4
55, Nb/Cu-10wt% Sn WRZRIEASEE/E NbsSn BN TEFRM. HHELEZ 900C
PALFE 2 /N REI NbSn EER 1040°C #UEE 1/NEE R NbsSa ZEMERE
K., XBHFEEEZER 900°C THAE Cu-Sn GE&THAENE Sn BN 19wt%, BF
it 1040°C TS Sn 2. FHIAKA Cu-Sn kR NbSn H& Sn BHAHNEA, &
NbsSn ¥~ 8K kB,
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B 5 NbSn GRS FBRERr B 6 WRPKE Cu-Sn A&MEMETBM
%3300, f{45° (900°C%2hr) GmE %160, (900°C%2hr)
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B7 9007CT Cu-Sn &&E.EENHREE

FAESS FE NSRRI REREN CoSn &4, WEIL 1040°C X
lhe $AbFREYRE BEEVS Cu-Sn A& R4, RMERRET Cu-So AGBREEE
fk. THRAREZ 900°C X 2hr FALFHHE Cu-Sn A& N HBCFENZ M (DS LT
HRA R M BRI R ME A R (B 6).

BT Cu-Sn 5 Nb WARELEA ZHAL, THUREREWEN Cush ££5
Fisfe, Flt Cu-Sn &4&7 900°C THELEASAHAE 7 RE, XML BEHE 6 a3
PGS EY AR, B Cu-Sn A&MEELN 30um, 900°C TX Cu-13wt% Sn
BASE—4, % Cu-10wt% Sn BALYE 1/3, BIKHE Cu-Sn WEEKETEAT 104m,
REBik NbsSn BRBEHAEKR.

SCER[ 1T (176 Nb/##s Sn A L (4 950—1150°C HAAFDA KK NbsSn, BT
1B R LR R E L), R B 55— 2 8 R (R EERRAL) |

BATA K X FR R/ TUBHLEIRT Nb/#AS Cu-Sn FHAEK NbSn RRAZEMN.
[HEMFAREZE, i/ NARINEEASTUIERELH Nb, So, MARNINKAEE
& Nb, Sn JRAE/DE, % Nb, Sn FIKERY B /NRROE HiE iR , AR AR R
A FFLL B, A HUEE , TR SR AR B K.

% SMNE NbsSn G RLHUA BT, 8 B+ Tk, XMERNSER SRERMHNZE,
A 4 thE KM NbsSn SR IERZR+ZEK, BRERZH 12 MI0THARK. B
Bk RERRATARER, 205 10%. B 4 HR R RRRXF LRI, &8 —5 B
(— 3% 45° FIDERFAARE R, NEKE KR 6 {100 LB, B AR5 R
Z{110}E. LA, NbsSa H1(110),(100) REEMR. BT EH T+ ZHRLIESPAT
S LA R B R BN, B R R R TR — 5, )% R AR
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Kimoto 1 Forssell %0~ FIRITBUATE IRIE Ar SURHITEHARRY A-15 T 5-Ce L
FHOGR: 1) 24 4 {211} BERWHIEE; 2) B 124 {110} HARNEL
FoE K 3) ERA 100 EARMATE R, SRR G AR RAETR. T
feeaBzEt, B D MEASH, KRS 2 H. 7 NoSa BRFEARI=1E
th(BATHEA T RESURN, B Nbsa iy (211} Rtk (110},{100} R
eSS | .

5341, RATEE Nb/HedS Cu-Sn T L WI2EE] ) NbsSn Gobl L FEHAY, 7 Macphal
25 AZE Nb/Hcds Sn ELMBEN Nosn AL, HRERERE, GHHERREN
1000 &, UL FTLIKEN NbsSn/WiAs Cu-Sn FLESERL NbiSo/H Sn FEHEH, HCHTE R
EATRAR.
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ABSTRACT

Grain growth of the NbsSn at the Nb/solid Cu-Sn and Nb/liquid Cu-Sn interface
has been investigated. Experiments have revealed that the grain growth of the Nbs;Sn
at the solid/solid interface still conforms to the ordinary law of the grain growth in
metals, though the NbsSn grain size (~ 0.1 pm) is mueh smaller than that of the metals.
The Nb;Sn layer growth at the solid/liquid interface is divided into two layers: (1)
near the Nb, the grains are fine and closely packed, (2) near the liquid Cu-Sn, the
grains are coarse and dispersive. The coarse grains_are thought to be formed by a solu-
tion/deposition process. Most of the NbsSn crystals have the appearance of rhombie
dodecahedron and orthogonal parallelepiped. It is evident that the interfacial energy of
the {110} and {100} planes of the Nb,Sn crystal is lower than the others.



