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Fig.2 XRD pattern of as-cast NboTis1Co29 alloy
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Fig.3 SEM image (a) and EDS results of a-Nb (b), TiCo (c) and Ti»Co (d) phases for as-cast Nb1gTis1C029 alloy
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Table 1 Cell parameters and phase content of Nb1oTis1C0y9 alloy at different growth rates
Cell Phase Cell Phase Cell Phase

Growth rate/

st parameter volume fraction parameter volume fraction parameter volume fraction of
K of a-Nb/><10" nm  of a-Nb, ¢/% of TiCo/>10" nm of TiCo, /%  of Ti,Co/>10"" nm Ti,Co, p/%
1 3.3224 53 3.5803 42 3.3905 5
3 3.2654 19 3.7194 65 3.5276 16
5 3.3152 46 3.3510 43 3.4581 11
15 3.5791 15 3.7572 76 3.4765 10
30 3.1686 56 3.5265 20 3.6938 24
70 3.2870 53 3..5799 16 3.7652 31

1 pml/s 3 pm/s

Quenched liquid b
S/L interface

20 pm

Initial interface
V4
25 um 40 pm 40 pm

KI5  NbyoTieiCozo £ 4 A [ A K38 % F kil SEM HELY
Fig.5 SEM images of Nb1oTis1C0zg alloy at solidified growth direction (a) and different growth rates (b~g)
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Fig.6 SEM images of Nb1oTis1Co29 alloy at different growth rates: (a, d) 1 um/s, (b, €) v=3 pum/s, and (c, f) 5 pm/s
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Fig.7 SEM images of NbioTis1Co29 alloy at different growth rates: (a, d) 15 pm/s, (b, €) 30 pm/s, and (c, f) 70 pm/s
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Fig.8 SEM images of quenching interface of NbioTigCozg alloy
with different growth rates: (a) 1 pm/s, (b) 3 pm/s, (¢) 5 pm/s,
(d) 15 pm/s, (e) 30 pm/s, and (f) 70 pm/s
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Fig.9 NbioTie1Cogg solidification path of eutectic alloy based on Thermo-Calc software simulation: (a) position of Nb1oTis1C029 alloy in

Nb-Ti-Co phase diagram and (b) solidification process of Nb1oTis1C029 alloys
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Microstructure Evolution and Simulation of Solidification Path in NbTig;C049
Quasi-peritectic Alloy

Di Chongbo, Yan Erhu, Chen Yuncan, Wang Jinhua, Liu Wei, Wang Hao, Sun Lixian
(Guangxi Key Laboratory of Information Materials, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: The NboTig1C029 alloy near the quasi-peritectic point was selected as the research object in this paper, and a series of directional
solidification experiments with different growth rates (v=1, 3, 5, 15, 30, 70 um/s) were carried out by Bridgman directional solidification
technique. Then the solidification structure at each growth rate was analyzed by XRD, SEM and EDS, and the microstructure evo lution law
of these directionally solidified samples was clarified. The results show that the solidification structure of this alloy at different growth
rates includes initial transition zone, steady-state growth zone and quenching zone. As the growth rate increases, the profile of the initial
growth interface in the initial transition zone becomes more and more clear. With these changes, the relationship between the steady -state
growth region and the initial transition region gradually becomes smaller. Moreover, the quenching interfaces undergoes the transformation
from flat-bound to cell-oriented to dendrite in turn with the increase of the growth rate. Especially, the quenching interface is flat when the
growth rate is 1 um/s, whereas the quenching interface is roughly cellular when the growth rates are 3 and/or 5 pm/s. Lastly, the following
four solidification reactions will occur successively in the process of equilibrium solidification, which was calculated by CALPHAD
method, (a) L—a-Nb; (b) binary eutectic reaction L—a-Nb+TiCo; (c) ternary quasi-peritectic coated reaction L+TiCo—a-Nb+Ti,Co and
(d) binary eutectic reaction L—a-Nb+Ti,Co.

Key words: quasi-peritectic coated reaction; directional solidification; Bridgman law; microstructure evolution
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