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Fig.1 XRD patterns of directionally solidified Cr,Nb-20Ti alloy

at different solidification rates
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Fig.2 Cross-sectional microstructures of directionally solidified
Cr,Nb-20Ti alloy at different solidification rates: (a) 5
um/s, (b) 10 pm/s, (¢) 20 um/s, and (d) 100 um/s
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Fig.3 Longitudinal section microstructures of directionally

solidified Cr,Nb-20Ti alloy at different solidification
rates: (a) 5 um/s, (b) 10 um/s, (c) 20 um/s, and
(d) 100 um/s
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Table 1 Effective atom number (N), bare bond number (M),

bare bond energy (E) and bare bond energy per unit

(E") of different lattice planes in a C15-Cr;Nb unit

cell
(hkl) N M EleV E’/eV nm™
220 4 20 -7.220 ~20.856
311 3/4 912 ~1.785 -6.600
511 3/4 6 —2.355 ~13.614
440 1 6 ~1.920 ~7.552
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Microstructure Evolution and Preferred Growth Direction of Laves Phase
Cr,Nb-20Ti Alloy during Directional Solidification

Xue Yunlong, Li Shuangming, Li Kewei, Zhang Ting, Fu Hengzhi
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The Cr,Nb-20Ti (atomic fraction) prepared by directional solidification with the withdrawal rates of 5, 10, 20, 100 um/s were
investigated to understand the microstructure evolution of the Laves phase Cr,Nb/Ti alloy. OM, XRD, and SEM apparatus were employed
to determine the solidified phases and microstructure. The results indicate that the microstructures of directionally solidified Cr,Nb-20Ti
alloy are all consisted of C15-Cr,Nb dendrite and interdendritic g-Ti. The formation of metastable g-Ti instead of stable «-Ti is induced by
the stabilization of Cr element. With the increase in withdrawal rate and perturbation at the liquid/solid interface, the C15-Cr,Nb dendrites
are refined and the dendritic morphology evolves from the petal-like pattern at 5 pum/s to the polygon-like pattern at 100 pm/s;
simultaneously, the growth direction of the C15-Cr,Nb dendrite gradually deviates from the heat flow direction and transits to the
preferred growth direction. From the XRD experimental result, it shows that the C15-Cr,Nb dendrite exhibits the (220) preferred growth
plane due to the fact that the plane (220) has the maximal bare bond energy, leading to the fast growth kinetic and elimination of other
growth planes.

Key words: ternary alloy; directional solidification; microstructure evolution; Cr,Nb dendrite; the preferred growth direction
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