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ABSTRACT Zn-Cu alloys with hyperperitectic, hypoperitectic and near peritectic point compo-
sitions were unidirectionally solidified under temperature gradient of 45 K/mm and with growth rate
range from 2 pm/s to 6400 pm/s. It is found that the typical structure for Zn-2%Cu is composed by
single phase 1 under low solidification velocity and 7 cellular with intercellular € phase under higher
solidification velocity, and the typical structure for samples with higher Cu composition is aligned ¢
dendritic in matrix of n under lower solidification velocity and n cellular with £ equiaxied dendritic
under higher solidification velocity. Phase selection of the solidified samples was calculated based
on the criterion of the highest interface growth temperature with the assumption of abundant nucle-

ation conditions, and the reasonable accordance between the calculated and experimental results was
achieved.

KEY WORDS Zn-Cu peritectic alloy, unidirectional solidification, microstructure and phase
selection
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Fig.1 Phase diagram of Zn-rich Zn-Cu alloy
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Fig.2 Typical microstructures from longitudinal section of Zn-2%Cu alloy under temperature gradient 45 K/mm
* and solidified velocities 10 um/s (a), 50 um/s (b), 100 um/s (c), 400 um/s (d), 3200 pm/s (e) and 6400 um/s
(£), showing transition from 7 single phase growth to two phase growth and the change of 7} phase orientation
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Fig.3 Typical microstructures from longitudinal section of Zn—2.7%Cu alloy under temperature gradient 45 K/mm

and solidified velocities 10 um/s (a), 100 pm/s (b), 200 pm/s (c) and 800 um/s (d), showing aligned €
dendritic in 5 matrix under lower solidified velocity and e equiaxied dendritic in matrix of 7 cellular

4 Zn-3%Cu RBARE SRR ALUESR

Fig.4 Typical microstructures from longitudinal section of Zn-3%Cu alloy under temperature gradient 45 K/mm
and solidified velocities 50 pm/s (a), 400 pm/s (b), 1600 pm/s (c) and 3200 pm/s (d), showing resemble

transition with that of Zn-2.7%Cu, however the volume fraction of € phase increased with increasing Cu
composition
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Fig.5 Typical microstructures from longitudinal section of Zn-4%Cu alloy under temperature gradient 45 K /mm
and solidified velocities 2 um/s (a), 100 um/s (b), 400 um/s (c) and 800 um/s (d), showing resemble
transition with those of Zn—2.7%Cu and Zn-3%Cu, and the volume fraction of ¢ phase increased further

with increasing Cu composition
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Fig.6 Interface temperature calculated vs solidified veloc-
ity for n and ¢ phases in solidification of Zn—Cu al-
loy under temperature gradient 45 K/mm and com-
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Fig.7 Microstructure selection map for Zn—Cu peritectic
under temperature gradient of 45 K/mm obtained
based on the criterion of highest interface growth
temperature, with different leading phase in the
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