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Microstructure quantitative analysis of
directionally solidified Al-Ni-Y ternary eutectic alloy
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Abstract: In order to research the microstructure variation of the AI-Ni-Y ternary alloy with puling-down rates and
observe the structure by the optical microscopy (OM) and scanning electronic microscopy (SEM), the upward directional
solidification of the alloy with chemical composition of Al-1.0%Ni-3.0%Y (mole fraction) was carried out at the constant
temperature gradient of 5 K/mm and different pulling-down rates (1-50 mm/min). The characteristic parameters of the
alloy structure, such as the volume fractions and size of each phase and eutectic structure, and the eutectic lamellar
spacing were analyzed quantitatively by quantitative metallography and MIAPS software. The results show that the
microstructure of the alloy behaves obvious characteristics of directional growth after it is directionally solidified. With
the increase of pulling-down rates, the gradual transformation of the microstructure of AlI-Ni-Y ternary eutectic alloy
transforms from a(Al)+Al;Y+AlL;NigY 4 ternary eutectic at the pulling-down rate of 1 mm/min to two eutectics consisted
of the a(Al)+Al;Y phase irregular chrysanthemum-like eutectic and a(Al)+Al;NigY, regular lamellar eutectic at the
pulling down rate of more than 5 mm/min. When the pulling-down rate increases to 50 mm/min, the complete
chrysanthemum- like eutectic structure gradually crushes and transforms into a(Al) and Al;Y phase dendritic eutectic.
The mathematical relationships among the characteristic parameters and pulling down rates are unambiguous.
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Fig. 1 Microstructures of Al-Ni-Y ternary alloy before and after treated by MIAPS software: (a) Without treating; (b) Aly;NigY,4 and
ALY phase being colored; (c) Al,;NigY, phase marked as green; (d) Lamellar eutectic structure
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Fig. 2 Microphologies of directionally solidified Al-Ni-Y ternary eutectic alloy (Growth direction is given by arrow): (a), (b), (c),
(d), (e) Transversal section; (a'), (b'), (¢), (d), (¢") Longitudinal section; (a), (a") v=1 mm/min; (b), (b’) v=2 mm/min; (c), (¢') v=5
mm/min; (d), (d) v=15 mm/min; (e), (¢') v=50 mm/min
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