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Fig.1 Experimental and simulated composition-distance results at different temperatures and holding time: (a) 450 ‘C/360 h,

(b) 500 °C/240 h, and (c) 550 C/120 h



- 4174 -

G AR

%49 35

TS Mg-Y § U IMC 24K R B I 5 bR
Hlo B2 R TRRFEE MR, &8k a e
MgoiYs Fl 5-Mg, Y AR Z RO, FFanlsa T
I J5L R B 7 BN ) AR A4 1 S 50 RS B . A
B2 h B, e-MgyYs AKFEEHRT 6-Mg,Y, Hpf
HW T E T R RN, R, AR TAEY
REME 5-Mg,Y Fl e-MgoaYs 4K )2 B 5 50 505
PG, MR T EUE R EEE R MY A4
B BRI .
2.3 YHBERTHAHK

3 R AN S L AN TR R I R) R O A ) S
B R S A X . JE T Mg-Y §HUE AE 450, 500 Al
550 CLSE N 43 360 240 A1 120 h 75 2] ) %4>
PRk, SRAN (3) nBLE B H IS By HUE &

Qb A H AT AR B AE AR 1
445 T Mg-Y R a1 IMC X 1 HAH X B
BRI EIAZ A WA EL I SR AL S8 Boltzman-

—— Simulated &

270 Simulated &

240F o s
§_210' S o S00°C,240h

| o
2 180 550 °C, 120 h 450°C, 360 b
% 150 5
S 120+
= €, 120h
2 oof 550 €, 120
Q500 C, 240h
60 o
30 450°C, 360 h
0

600 900 1200 1500

(t/h) 12

0 300

MISEIeqE, LR 3. e B R A, i AR Bl 2 AN [ P 3 B 50 A 0 7 K JEE R 52 0 A 9
et R R FCR o X (5 IR E REG RIS g
ﬁ%%ﬂ%é‘%i{é%éﬂ’ﬁﬁé@ﬁi%#, MNIARE T & Fig.2 Experimental and simulated results of IMCs thickness at
Y Vi O-Mg,Y . e-Mgy,Ys Fll = Mg i 4 A FRAH X A different temperatures for different holding time

“.'; 10}F al 25t bl 50 ¢

— Mg r

g 8t 201 Mg 40} Mg

© of s} 30}

< L

= 4 10F 20f

= L

=2} st 10}

.8 r

é’ 0 . TEme Opeseeees TP o . . :

A0 1 2 3 4 5 6 7 8 0 2 4 6 8 10 12 14 0 2 4 6 8 10

Distance/ x 10*m

K 3

Distance/ X 10*m

Distance/x 10*m

ANTRI BE B ARIELIN 1) R Mg T8 3R 3™ HOE & 9 SE 3 AT 54

Fig.3 Experimental and calculated values of diffusion flux of Mg at different temperatures for different holding time: (a) 450 C/360 h,

(b) 500 “C/240 h, and (c) 550 C/120 h
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Interdiffusion coefficients at different temperatures for different holding time: (a) 450 “C/360 h, (b) 500 ‘C/240 h, and (¢) 550 ‘C/120 h
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Fig.5 Variation of interdiffusion coefficient with time and composition at different temperatures for different holding time: (a) rich Mg,

(b) e-Mg»4Ys phase, (¢) 6-Mg,Y phase, and (d) rich Y
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Abstract: In the Mg-Y based rare earth alloy system, the study on the diffusion growth of intermetallic compounds is important due to its

close interrelation with property. Based on the experimental data of the formation and growth of intermetallic compounds e-Mg»4Ys and

0-MgyY in the Mg-Y diffusion couples, the composition- and temperature-dependent interdiffusion coefficients of each phase in the Mg-Y

alloy system were calculated by numerical inverse method. The results show that the diffusion coefficient of e-Mg»4Ys is 4 times higher

than that of -Mg,Y. Moreover, the annealing induced element diffusion distribution, diffusion flux and growth thickness of IMC layer with

time and temperature can be quantitatively simulated.
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