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Fig.1 Nb-Ti-Co phase diagram in Nb-rich region calculated by

microsegregation model coupled with Thermo-Calc!*”!
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Fig.3 SEM microstructure (a) and EDS spectra of area A (b), B (c), and C (d) marked in Fig.3a for as-cast Nb4,Ti»1Cos7 alloy
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Nbs,Ti21Cos; alloy under drawing speeds of 1 pm/s (a~d)
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Fig.10 Initial interface morphologies of directional solidification of the directional solidified Nb4,Ti»1Cos7 alloy under different drawing

speeds: (a) V=1 um/s, (b) V=3 um/s, (c) V=5 um/s, (d) V=15 pm/s, (e) V=30 pum/s, and (f) V=70 pum/s
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Evolution Law of Directional Solidification Structure for Nb4, Ti,;Cos; Ternary
Quasi-peritectic Alloy

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

Abstract: The quasi-peritectic transformation, which has the dual characteristics of eutectic and peritectic reaction, exists in many
industrial alloys. However, a relatively complete theoretical model of this transformation has not been established so far, and there are few
related studies on its solidification mechanism. Given this, the directional solidification experiments at different drawing speeds (V=1, 3, 5,
15, 30, 70 pum/s) for the Nba,Ti»1Cos7 quasi-peritectic alloy were carried out, aiming to study the evolution law of directional solidification
structure at different speeds and explore the corresponding solidification mechanism. The results show that the a-Nb, CosNb; and
TiCo+CosNb7 quasi-peritectic phases exist in the conventional as-cast and directional solidification structures of Nb4,Ti1Cos7
quasi-peritectic alloy. With the gradual increase of the drawing speed, the primary a-Nb phase undergoes a transformation of spherical
shape—petal-like—cluster-like—dendrite-like. During the above process, the quenched interface undergoes the transformation from
cellular-like interface to cellular dendrite-like interface, and the corresponding solid/liquid interface disappears when the drawing speed is
equal to 70 um/s. Secondly, the quasi-peritectic structure in the steady-state growth zone of directional solidification gradually refines, and
an exponential linear relationship of the quasi-peritectic interphase spacing versus the drawing speed, i.e. A=1+5e*%Y, appears for the
directionally solidified samples. When the drawing speed is lower than 5 pm/s, the directional solidification process is near-equilibrium
conditions, and the growth mechanism of each phase in the stable growth zone is symbiotic growth. With the increase of the drawing speed,
the directional arrangement of the quasi-peritectic structure gradually deteriorates.

Key words: Nb-Ti-Co alloy; directional solidification; microstructure; solidification mechanism
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