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ABSTRACT Taking the nucleation and compositional undercooling criterion and assuming that
the maximum interface growth temperature of phase growth is more stability during the directional
solidification, microstructure selection maps for peritectic alloys from initial transient to steady state
are developed, which takes into account the conditions when stable composition gradient has not been
reached at the plane front directionally solidified at low growth rates and the history—dependant growth
of a phase. These maps can explain the experimental phenomena appropriately due to consider the
transitions of phase and microstructure during the whole process of solidification.
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Ti-Al alloy phase diagram near the peritectic temperature (a) and its microstructure selection maps negli-

gible nucleation undercooling for both solids at solidification distances of 1.558x10™2 m (b), 3.048x10~2 m
(¢), 10x10~2 m (d), and the comparison between Fig.1b and Fig.1d (e) (lines 1—5 corresponding to Egs.(1),
(2); (7), (8) and (9, 10) respectively, line 6 to Eq.(11) using equals, lines 7—9 to Eqs.(18), (21) and (23)
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Fig.2 Ti-Al alloy phase diagram near the peritectic temperature (a) and its microstructure selection maps con-

sidering nucleation undercooling of 2 K for both solids at solidification distances of 3.048x1072 m (b),

4.538%x1072 m (c) and 10x1072 m (d)
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