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Abstract: T he transition from cellular to dendrite was obtained at the spindle of tip radius by compa
ring experimental and theoretical study on AF4% Cu alloy during directional solidification. It was
found that the tip radius fell quickly in cellular stage but fell slowly in dendrite stage. The KGT (W.

Kurz, B. Giovanola and R. Trivedi) model and norequilibrium effect were applied to research the tip
radius and interface temperature in order to obtain the transitional characteristic from dendrite to cet
lular. The results indicated that the tip radius and interface temperature were both decreased with in-
creasing withdrawal rate, after reached the critical points, finally turned to rise sharply. It was even-
tually obtained that the transition from dendrite to cellular was occurred at the spindle of tip radius
and temperature, that was the tip radius and tip temperature reached minimum, Ve and Vr_ . Me-

reover, solute trapping became obvious during the transition, which led to decrease of microsegrega

tion.
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Fig. 1 Sketch of cellular/ dendrite tip radius R measur ement

(a) measurement of cellular; (b) measurement of dendrite!!”
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Fig. 2 Transverse section of cellular microstructure
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Fig.3 The interface morphologies evolution from cellular to dendrite
(a) V=10Hm/s;(b) V= 15Hm/s;(c) V= 50Hm/s;(d) V= 100 Bm/s
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Fig. 4 Interface temperature (a) and tip radius
v
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