F35H% Es5#
2006 4 S A

REERMBETIR
RARE METAL MATERIALS AND ENGINEERING

Vol.35, No.5
May 2006

Cu EFHEME AL THRT A

Ag-Ge 5 &4

’Y’j‘i‘% I’Za 5‘!!]3}%% la -I-%-A
T M 450002)

(1. BM K2,

METIHR
2, #miath?

Q. FRIBEEN BRMESHE, JLH 100080)

# OE: RAFRAGENTEREAFRRIABENELS.

FEURIEIE Ag-Ge Sk, HELHEEFHRE

HCu L Cu BFEISRBA IR S AGPRBRIFMABEIE. REFESEMARANINEREYR. ER

WA EEBEERSIA Cu BFEHK, B THE. SHRBUFIH S Ag-Ge

BT BMARGBETHRSERILE.
k8. HEAE. B BHEAS Mtk
REESES: TG113.12, TG146.3%2

XHkERiSa: A

AEMEMALRBERSANERNZR, &

XEHS: 1002-185X(2006)05-0732-04

1 B F

FEA AR HATHE— A DURB R R~ R B A
MR . ZFHEAEEARRE MU UREBELK
A KRR, XM ER, SENEEN T
LR YR M KN ERETA S E&BET
REEERA, FE288BUIAZFERHELZE
BEUTERBREMARELRER. NELAEGEIEEE
BESEFARESNAERESENEZEAEK, FH
R BT EIREE A B RN U RN E
MALRBHUGEESIET AN ZEE. #lw,
Perepzko™F1 Wang153 5 F F i3 3B RSB At 72 (1) 7 v
BAT Ge-Ni &M HILEREBEMAL, Herlach™
FIAS MR FEBATERARKRKEL T HE
&, FMAMREENAFETUEGHN T RE A S
MEZUR EMALURTHER B, MNPl
FHEBEHIMERE LR AEFTEANESE L.

Ag-Ge HEF SRR Ag f—FEB 4T
# Ge, HILR—FMREE BB TMHE . EAH /D
FPH/AENFEEBMILFHESE, AgGe EL&AFAR
HIB Rt R A3 BEXT A4 R SR R, B
W, EMENRES, WFROEWHIT Ag-Ge A& EH
WPV RETERN S ST ERS NS HEE
BENRRTL BN THIFEN Ge AT

RS HHAR: 2005-03-10

FHHEW T HERRNEL. Fll, EXRKESHE
BT, @ik Ge ABH¥ B/ T & fl 3P & U,
FE4 Ge AP MR DB Sn Rx HAEKEREME
Kah % R R R U2,

FRARFARBOEERRE THRITE T,
HREAT R Ag-Ge A& EE, MATREAERE
FHEHLREFHNEESHEERZY, ¥ Cu K
FHESIABAEEEABRERRES, ol TERER
AN EMARRHARETHH.
2 RWAHE

FYLE R 99.99%89 Ag FEiER 99.995%[H Ge
H%E Ag-15%Ge (RESH, TR EX&EE,
Ag-19%Ge HiE A& UK Ag-21%Ge TR EEME
Bl BLEFH Ag Al Ge TEHBAREPHBMESTSE
133107 Pa, 7& M INHE] 1200CHFR 6 h,
BIEAF T 1 Ag-Ge BB E&. RERFEEPEHENE
BHERESEENFPRTREEELRR. BXEH
HERS . MBS MRETRMBR BT AR. FERA
Fm#E R LB SR B, % B K ALO;,
EABEN, EBRTFHETUSE Ar BEFRGHEEE
th EHF KL 10em S BET4E, Bl Ag-Ge B E
AUEFOERTUUBRZENREEERE. 20K
HmBFA NERERMEBER Ag-Ge BBHEERIB K

BEME: THEMIRGH TEESRMERZEMATE (KICX2-SW-L05)
e/ HEE, B, 1971 F4, &+, %B)Ht%ﬁﬂﬁ%%lﬁ%%ﬁﬂﬁ?%* Lo, VR XM 450002, HiE: 0371-63887506,

E-mail: yfsun2005@163.com



BsH

PEEE: Cu HTHEMERE T HEEA Ag-Ge

GEHRAETHR * 733«

HAE. RETFEFRER, BEIEFRES Cu
B7E Cu RTHRBHEEREED, REFHESE
HBHERTES mm £6. RALEHESBEREN
R A R R RAT B E T4 S5 L
KA BRE, Agelia KB RGH BB RIFLE T HH
Fo ERRANE, RESSHEREBRRNR K
ALZE Cu RTFHEREHEM, Fh Cu RFHERSE
RBKRRBEHNTESIBERAE.

FENEMARSHRA Olympus H%¥ B#H
B, WHE AT BRI R MR SR R
=Y.

3 ZTBRER

B 1 PR AR R A SE KN EREEA
B EERER SR, RIS H T iR s KR
FEZWEL. AE 1 TUEY, ASBAEERETR
B-EBEEEHA-IMRALANEH, REREN
#ETE HIASRESRE. EIMEFAEAE
B B BE R T LAMR B IR W A S I TR R TR AR IR T
BHEABERIKRAD.

1400}
1200t @

@
% 1000
800
4
[t

snemmmesewenes""=%  Initial temperature
of nucleation

600

400

200 N S S

=50 0 50 100 150 200 250 300 350 400
Time/s

Bl 1 Agelia RIBRSIZRNESBEMEE L L
Fig.1 The temperature variation curves of the deeply
undercooled alloy melts (1) and the Ta heater splat

(2) recorded by the Agelia acquisition sysiem
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Fig.2 OM images showing the microstructure of the deeply
undercooled Ag-15 %Ge hypoeutectic alloys
(a) without and (b) with Cu atoms clusters triggered

nucleation
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Fig.3 OM images showing the microstructure of the deeply
undercooled Ag-19 wt%Ge eutectic alloys (a) without

and (b) with Cu atoms clusters triggered nucleation
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Fig.4 OM images showing the microstructure of the deeply undercooled Ag-21%Ge hypereutectic alloys (a) without

and (b) (c) with Cu atoms clusters triggered nucleation
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Microstructural Evolution of the Deeply Undercooled Ag-Ge Alloys
with Cu Atoms Cluster Triggered Nucleation

Sun Yufeng'?, Liu Xiaofang', Wang Yuren®, Wei Bingchen?
(1. Zhengzhou University, Zhengzhou 450002, China)
(2. National Microgravity Lab, Institute of Mechanics, CAS, Beijing' 100080, China)

Abstract: The Ag-Ge alloy melts with deeply undercooled hypoeutectic, eutectic and hypereutectic were obtained via glass fluxing
technique. The nucleation of the deeply undercooled alloy melts were triggered by atoms cluster sputtering on the surface of the melts. The
atoms clusters were generated by an ion beam bombarding on the Cu foil fixed above the alloy melts. The resultant microstructure reveals
that the induced atom clusters exert great influence on the microstructural evolution of the highly undercooled eutectic and hypereutectic
Ag-Ge alloys, but no obvious influence on the highly undercooled hypoeutectic alloy. The microstructural evolution and formation
mechanism were analyzed and discussed.
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