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ABSTRACT With undercooling increasing, the undercooled Ni-50%Cu alloy underwent two
grain refinement processes. One occurred in the undercooling range of 50 — 100 K and the other
one at the undercoolings higher than the critical value 220K where the refined crystal possesses
the dendritic substructures. It is suggested that the tendency to remelting of the primarily formed
dendrite can be evaluated with the dimensionless superheating of the earliest frozen part in the den-
drite stems during recalescence. The dimensionless superheating increases first and then decreases
with increasing undercooling, and its highest value corresponds to the undercooling range in which
the first grain refinement takes place. Both the thermodynamic analysis and the crystal configu-
ration indicate that the grain refinement at low undercoolings is caused by the remelting of solid
and that at higher undercoolings by stress which leads to the disintegration and recrystallization
of the primary dendrite.
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m, V5=2000 m/s, T1,=1585 K. | X BB R B 1118 Ni-50%Cu & £ B E BB 8 i 07
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