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Measurement of diffusion coefficient of Ag-Au liquid alloys by using the shear cell method.
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Abstract: The shear cell method is one of the advanced methods of the measurements of diffusion
coefficient in melts. We applied this method to the measurement of diffusion coefficient of Au
atom in the liquid Ag. The diffusion coefficients obtained were 2.30x10-5 cm2/s at 1300K and
3.16x10-5 cm2/s at 1500K. The diffusion coefficients are in good agreement with the theoretical
values of diffusion coefficients which evaluated by the hard sphere mixture model.
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Fig.1 Schimatic figure of shear cell

—B/WEEHAWD Z EICL Y BAVIREEFHICE
T 5 G40 G R ER O IEBAR B S JIE ST
Do
KFZEIL, D7 —ELiEEZHWT Ag-Au &
B SRIRIR DILBAREL. FFIZ Ag F D Au DILEAREL
2 B U CEEMZRIE 24T o 72, E 72 IERE S & Ml
BERRGET VERWHEMAZ LT, Ag—
Au B &R DL O A B & M2 Lz,

2. HhREBR

2. 1 FEhiEE
AREBRTIX, 77 v r—h—R 8-OES 1mm
O HBARHHR 2 A G Tm T—tk L& iz,
B Z AT 572D ORBHROERIZ, 1mmE L
7o VT4 JE R S R U BRI 72 < B & LD K
I, T VHIRO W IZE S 20mm OHE

This document is provided by JAXA.



77774 MUOT a7 ZRE L, ZOTICER
Bt2MEST 27200777574 NRRATY 7L
T7I77A4 ROV PRI LT, 6L, B
I 774 MUOKRALE =TI LT=%IC. k5
Iy I e —HELbICTAITFTRHOD—F) v
WAL, WFIRAEES D 720 DR RICHEE L7,
T2 R EZ RSS20 0F—2 LIRERIE A
DB 2 ZOIRRABL T 7 —R/MICHEE L
7

2. 2 BB LIRS

AREBRTIL, MigRE OV 5 atomick D4 & Hsi L
Te B4 % O TR 2 M Ak L L iER 1 o> 4 D HiEH
BENZHONWTY T —E A EAWTHIE L, 215
OFREHI, HOENPUHEZ I mm, £ 3 0mmil
P S T 7 A N — ISR C it A SEEEIC
Z1-%IT, VT —RIZ S T,

FERIRE X, 1300K 3 XY 1500K & ~ > DR E
L LTe, RO B E /NS T 57201, 3B
IR L T, E#%&2 1 5K miRIZREF L7,

3. fEREER

(1) FEBREROMHT

FBR % OFEH D Au DIRFE & X B HTIEIC
IVHEL, ZORET T 7 7 A4 Lx LT Fick
OISR OMEFEINT 1 v T 4 7T D
Z b THRERE A R T, T, 1300K B LY
1500K D Z #1241 D FEBRIRE D JEFARER O I E B
% PEER RN 2 R T A — 2 L U CHREL L 7, i
M 7RPEHIRE 7' 1 7 7 A Vi X OPEEERE O H
TENE D PRFFRE R AT 2 UL PR3, JERRE o

-

e o] o ]
D\Es!§ u
54t ]
st !

g 3o 1
s,[00 ¢ ¢ o ]
é’ ]
= 1L ]
2

0

Il Il Il Il Il
0 5000 10000 15000 20000 25000 30000
Diffusion time /sec

TEMEIZ DWW TR GERCHE S R OBELO T LV |
Fig.2 Observed diffusion coefficient due to the shear

cell method.
PREFRF DN WG AT R X 22l 2 7R U RFFIRER 23

BRI H D EITIRT 2 Z £ LM
SNTWD, SEIOER T, ILBREFRHEK AL
DR RFERIR 2 S OIRER B L Lz,

(2) MHAEKIERSET L L& Dk

RIAERIE AT /WA K D IEBAREIL, @ E T A
DYEHSRE (Deng) 1SR LT, FHHEHY R 21—
3 KD RDIZZIROZHIIT L DHIEH (Chs)
EHO7-ELE LT, LToXD LX) IZERINS,
Dis = Ciis Dens

Dens = D12,g 19y, (0y,)
3 {kBT(ml +m2)}

D,, =
9 8ngZ | 2amm,

CBS = DHSMD / DENS

Z 2 TmiEAgE K CAUDJR DB R, o pidAgL
AUDRINUKRERE LR D NIE, 012( 0 1) IXAIRERE R O
EREIC B T 2EEN MK TH S, ZDOXE N T
HRELEERE FEROBREZHE L2 OELLT
2R,

1 JERURE O g
T(K) | Cegs Dys(cm?/s) Dexp(Cm?/s)
1300K | 0.6564 2.25x10° 2.30x10°
1500K | 0.7191 3.07x10° 3.16x10°

FERICEBND L 9IZ.Ag O Au DIEHR L,
MIAERE T L2 V- BRI & b TR < —% L
7o ZOZ &I, Ag BEW Au BFIK D72 T
77 (RREREY7Z2) MEA/ER Ot CiESH L T
HZEHRLTWAAUERERET LV OJERE LTA
FrarOEMEBETHIENAETH D, A
EAgDOEBEREME DL/ EEBMOETVE LT
MY ANDZ &Ik FEZRIEE DR D~
BEhb,

5| I SCER

(1) M. Shimoji and T. Itami, “Atomic transport in
liquid metals™, Trans Tech Publications, 1986.

(2) G. Frohberg, “Diffusion and Atomic Transport” in
“Materials Science in Space”, Sprigner-Verlag,
Berlin(1986), pp.93.

(3) T. Itami, M. Kaneko, M. Uchida, M. Odawara, T.
Masaki, and S. Yoda, “Diffusion of liquid metals
and alloys — The study of self-diffusion under
microgravity in liquid Sn in the wide temperature
range”, J. Jpn. Soc. Microgravity Appl., 15,
225(1998).

This document is provided by JAXA.






