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Tab. 1 Process of heat treatment in Ti-Sn

and Ti-Ni diffusion couples

PR A BARE/K B KA /K
Ti/Ti-7 % Sn 1273 168
Ti/Ti-7% Sn 1373 24
Ti/Ti-9 % Sn 1473 8
Ti/Ti-6 % Ni 1273 14
Ti/Ti-6 % Ni 1373 6
Ti/Ti-6 % Ni 1473 4
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Fig. 1 Mole fraction profile for different diffusion couple annealed at 1 473 K at different time
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Fig. 2 Mole fraction dependence of interdiffusion coefficients determined in the present work
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Tab. 2 Diffusion mobility parameters of

the bee Ti-Sn binary system

Ti T H R AGH=RTIn[5. 91E—5 [10]
exp(—237 000/(RT))+1. 47E—8
exp(—121 000/(RT))]

AGH=—152 812.26—90. 15T AT 5%
A'GES=—15 414.15—378. 92T A5
A'GTiS=—553 753. 27 A5

Sn HIERE R AGE=—52 812.26—90. 15T A 5E
AGE =29 211.57—1 150. 46 T+ [37]

123.05TInT
A'GE T =972 089. 94—46. 04T AT 5T
A'GE =1 446 153. 77 AR 5T
T :AG il J/mol, T 84k K, T H.
2.2.2 TiNiZT#&
De Keyzer A0l 2 CALPHAD 774, % Ti-Ni
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Fig. 3 Calculated interdiffusion coefficients in bee Ti-Sn alloy dependence on the mole fraction of Sn at different temperature
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Fig. 4 Calculated mole fraction profile for diffusion couple annealed at different temperature and time

TICRMAHE AT T ) A 5 TR AW 58 R
De Keyzer % Ak 1 #4 ) 2% S 40 Fe DICTRA # A
(i) Parrot L8, %} Ti-Ni —JC &9 HUT B R S5t 17
T k. F bee-Ni J& W EA 4544 , Ni #£ bee A Y A
PHGT B RS HOR L (12) F1(13) 3645 . Ni 7E bee-Ti
() 4% TP BT B 2 800 ] Gibbs 261 31 5 45 41,
M T = SE8 {5 B AR E Ti 78 bee-Ni H1 42
A BT B R BT bee Ni I HT BT B ESHK.
$:F Shevchuk"™ H2iH Y 52 50 75 18 B A BIF 5 3K 45 1) 5%
ESHE X Ti-Ni R M EY HEB RS BT T

AL SR AR BOE B R S 40N R 3 B,

&l 5 Ca) (b)) A& 3 5 1 AN R 3 B2 B Ti-Ni ot &
W bee MY B R K0S Ni BE /R 3 B =22 18] 1) 3¢ 2 iih
L NE 5 AT LLE L HE 0 Y B R B S A
) S BE AT A BN E 5 Al LE H L #ET 523 K
RN EY B AREES Shevehuk ™ iy 525 25 W45 A
I HFEL 173801 323 K F i3 {A M /N T Shevehuk™
2 A 5 L L FLJR R T B S AE Shevehuk™ S28G A, &
4 50 Ak AR AL BRI () 3 BRI/, S R L
SCHRLCAT AT & X B 7 i 9 0 A2 HEFE L



© 30 JE )R 2 2 340 CHUR B2 1D

2017 4

%3 Ti-Ni ZICHRH bec MY BUER RS
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Ti TR AGE=RTIn[5. 91E—5 [10]
exp(—237 000/ (RT))+1. 47TE—8
exp(—121 000/ (RT))]
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Fig. 5 Calculated interdiffusion coefficients in bee Ti-Ni alloy dependence on the mole fraction of Ni at different temperatures
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Measurement of Interdiffusivities and Calculation of

Kinetics in bce Ti-Sn and Ti-Ni Binary Systems

WANG Cuiping,LUO Yisheng,LU Yong, HAN Jiajia,GUO Yihui, LIU Yuheng,LIU Xingjun”

(College of Materials, Xiamen University, Xiamen 361005, China)

Abstract: On the basis of Ti/Ti-7 % Sn, Ti/Ti-9 % Sn and Ti/Ti-6 % Ni diffusion couples(7 % ,9% ,6 % were atomic fraction) , respec-

tively,interdiffusion coefficients in the bee Ti-Sn and Ti-Ni binary alloys at the temperature of 1 273,1 373 and 1 473 K were evalua-

ted by means of the Den Broeder method and electron probe micro-analyzer (EMPA).Based on various reported experimental diffu-

sion coefficients and what was measured in this study,accurate atomic mobilities in the bee Ti-Sn and Ti-Ni alloys were assessed via

the diffusion controlled transformation (DICTRA) simulation package.Comparison between the calculated and measured diffusion

coefficients indicated that most of the experimental information can be reproduced reasonably. The developed diffusion mobilities were

further validated by the prediction of the mole fraction-distance profiles.

Key words: Ti-Sn binary system; Ti-Ni binary system;diffusion couples;diffusion coefficient;diffusion mobility;diffusion controlled
transformation (DICTRA)



